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##488 5578329 : MAJOR ECONOMICS

KEY WORD: FEASIBILITY ANALYSIS / HYDROGEN / GASOLINE SUBSTITUTION
WANUT KAEWKOMINTAWONG : A FEASIBILITY ANALYSIS OF USING
HYDROGEN FOR GASOLINE SUBSTITUTION IN THAILAND. THESIS ADVISOR :
ASSOC.PROF.PONGSA PORNCHAIWISESKUL, Ph.D., 235 pp.

The study investigates costs and benefits of a hydrogen production in Thailand for the present and
the future, and also analyzes a feasibility of substituting hydrogen for gasoline in Thailand by applying a
financial analysis, economic analysis, and sensitivity analysis. This study predicts only hydrogen and
gasoline as Thailand’s energy from 2006 to 2045 that many studies about oil predicting found that oil will
run out if people use oil like present.

Most data were collected from several organizations in Thailand and the United States. The data
about fuel cell and hydrogen comes from the US because it has worked for a long time. These data can be
applied for Thailand contexts such as quantities of gasoline’ use, quantities of car, costs of electricity from
the lignite power plant, and quantities of air pollution.

For a variety and a reliability, this study forecasts crude oil price into four cases: the writer crude
oil price, the EIA reference crude oil price, the EIA high crude oil price, and the EIA low crude oil price.

According to the financial analysis results, there are no appropriate cases for the investments. EIA
crude oil cases are worse than writer case because the EIA crude oil cases do not forecast that oil will run
out from the world in next 40 years. However, this study increases five cases of the sensitivity analysis that
changes quantities of new car and a fixed cost of the hydrogen station. The results show that the prediction
of the writer crude oil price which has a fixed cost of the hydrogen station down to 50% is an appropriate
investment because the cost of using hydrogen is less than the benefit of gasoline substitution.

A result of domestic economic analysis indicates that the writer’s prediction about crude oil price is
appropriate for investment in terms of the benefits from air pollution decreased. However, global analysis
that comprises the effects of carbon dioxide displays inappropriate for investment. The reason is that the cost
of carbon dioxide obtained from an electricity production of the lignite power plant is very high.

The world average crude oil price that make this project reach breakeven point for financial,

domestic economic, and global economic analysis are $407.38, $375.39 and $997.65 per barrel respectively.

Field of study .....Economics........ Student’s SIGNANITE < viesssasmsssmssissinaismississassi s

Academic year ........ 2006............. AAVISOT’S SIGNANITE wivivmiisisnisusismasissassssssmnimnssivsssssssivisamsmasasssssns



Paanssnilszmea

a a J dyo ] 1 Y 4 Y J a3 ]
Ineninusatividuiegar i laedwauysal  Areanweymnzdiluedngs 90

A (=R a a s @ v a Yt v yg ¥ 1 q Y
’Eﬂ%"lﬁﬁl“l/]ﬂﬁﬂ‘]iﬂ')“lﬂmuwu‘ﬁ TOIFAERNTINITY AT. NI Wisﬁﬂﬂlﬁﬁﬂﬁ E‘!G]fﬂllﬂzlﬁﬂﬁ"mlﬂ'lﬁlﬂllﬁ bh"i

o dy 1 a a a J ] 4
ﬂTﬂ?ﬂ‘]&ﬂ Llﬁ$TLLUZLLH']‘VINLLT%%UfJfJNGlﬂél"]fﬂ AITUNMTADUINYIUNUD ﬁ%?ﬂ?ﬂﬁ@]iﬁ]'ﬁﬂ 7.

U

a a vad J 7 a § J :;l

M50 MAANY 1azIeImanIngd Aslude 199010581 3INNNTEHIUNTINMIAO

a A s s o o Ay ot Y ' Y

INGTNUT 509NTATI0 aa1dad WD N IAFIuzTouNNI oAz UaIINILA 1Y

o < 1A = ' o ' s

Wodgeiluedsd  Addisulasvenswveunszaamazdiinlunszguuosniueinssn lala
3

ANUIUAATT

4 [ ' 4 0 < 4
uﬂﬂlﬁﬁ@ﬂ?ﬂﬂ’ﬂ“m@]ﬁW BUNIICH L@Tiﬂiﬁﬂlﬂ\?‘ﬂ"lﬂﬂ"l‘ﬁﬁﬂllé}’) ANVAUTITNYTUUD

E4

a a J dy @ Yo 1 A g 1A ] k4 9 ' o
INITUNUIRUUU ENllﬂﬁ°1_|ﬂ’Nll"]5’3EJ!,‘Via’E]HJu’E]Eﬂ\‘]ﬂ‘lﬂﬂﬂﬂ’)ﬂ\i'lllﬁﬂ‘l]@\i“ll@ﬂﬁﬁ"lﬂ‘] M

QU

moluszmauazanilszma  ouTmwangasesigamaasuiiuga Jul 2548 ynau

Q

o Y Y A AN Vg Yo o o a A s
i'JiJVNﬂ'i@‘Uﬂi'J"UENEjl"llﬂuﬂ"lﬂiﬁﬂ"laﬂsl,‘flsl,uﬂ”l'iﬂTWlEl”luWH‘ﬁ!ﬁll@ll"l

E4
=

9 A dg a a Jd o dy Y o A YA 1
WL"UEJ‘L!"U?HJEJDﬂ’JﬂJﬂ‘V]\iﬂllﬂ"ll’t']Q?ﬂﬂ1uwuﬁﬂﬂﬂu1ﬂﬂﬂﬂﬂﬂa‘ﬂtﬂﬁlﬂuﬂ’dnlﬂ

9)
gamel o ]

9
(%

Y Ay ' Y = Y o Ny 1A ga
Ninua azmiveunnsoalsemsla wﬂumauamu%umwmqmm



ARSI

UNAATDNTHYINY oo eeeee e eeseeeee e eeeseeeens
UNAATODTHIDINNH oo

ARAANTTUUTER I oo et s e

TTURIATT I ceovrreeereeeeeee e ssessssss b s

FITTUN TN corrrerreerre oI ... L. .. ...............

unil 1 unih

1.1 NUMAEATIT MDY oo

1.3 AUNATIUQNUITY oot

1.4 VOAUHAVIUIVY oottt

1.5 UDUIUAITHIVY ceioreeosioee oo eeetsee e ees e ees e sees s

1.6 TENUTWIRINIL oo oo

17 BT ARHYIDY oottt
1Ty am < 9

1.8 UWAY0LAMAZITMITNUTIUTIUBYA oot

1.9 U5z ToHUNAIAIIDE DA oot

201 ABPNTAOEY oo
DL DVSWINNTD e e
2.1.1.2 AUNUUAZHaYsE 103 oo

2.1.1.3 DATIAADR oo

2.1.1.4 dunuuazkals: Tominadou

2.1.1.5 ANABNI R WAZYAAIBIN woovvrreeeeoeren

2.1.1.6 AUTERDUUSUAY oo,



2.2

2017 FNNFUOITATINT oo 19

2.1.1.8 MINATIEEANUODU I oo 20
2012 HANITANEY oo seeeeeseseeesseeeeessseesesseseessesessesseeeseesesssssseeeseseeesseees 24
vmyﬁuammmmﬁﬂﬁgﬁaﬁm ......................................................................... 26
22,1 MITIATIEN TATINNT corere e aiioemestoneeeeeeeeeeseeseessessssssseeesesseeseeeeeeeeeeeee 26
222 MITAAMMANATVOTTATING oot 29
2.2.3 msmvuaaunuiazAals TomiveaInTINg e 29
224 AUTOUSIMAZIUATIWIN .ottt 32
BB R [2 T 1211 Lo O O 35
2.2.6 UNRMIAATUI IUMTANY oo 38
2.2.7 MINATIZHANUODU IIVOITATING oo 42
2.2.8 The Economics of Nonrenewable RESOUICES ........c..covvveerveeeereereeeireeereennnenn 43
2.2.9 New Technology Diffusion Model ........c..ccccevuivininininininnieieicieeeen 46
2.2.10 MIUTZTUIDTATIIN ..ot 48

a [ 1 a
Unn 3 waN1u"laimmuuazwaawamm

3.1

3.2

33

T N LT L —————— 50
311 TN IUTITATIOU oo 50
312 ATEUIUMITHAA LT TATIIU oo 54
303 ATVUAY T AT U oo 56
v 3
314 TN B AT U oo e 57
3.1.5 MaasugUNaTaIaTIOU o 57
Ale b L. YLILLLWY L IVIEL . IQLEL. ... 57
4 zil a
BBABIBDIINED oo oo oo 58
Y
321 TV AGIFOINDD oo 58
322 NANMITRITUUOUBABIFOINDD orrrreoeoeeoeooeoeoeoeoeoeeooeeoeeeeoeeeoeoeoeo 58
v
323 FUAVDUBAGETONAD oo 60

aomwmaTuTagwdsa laTaswuludlsemalne oo 63



a a ' | 14 a d
Unn 4 ﬂ1i'J!ﬂ§1$‘Viﬂ’J13»]!1]1411.”6!7]Nﬂ15!&u!!ﬁ$!ﬂ5‘ﬂgﬂ1ﬁﬂi
a J <Y Jd o [
4.1 miamﬂzwmﬂmimﬁunuuazwaﬂiﬂwummmsmwawm

Y Y
laTasmumnlFunuiiugemassosud lullszmalne

.................................. 65
Aa o <Y )
4.1.1 m3uasziaamaoitoyana 1y 66
4.1.1.1 Mamanssiaduiannsasudnasau lalasmu
3’ % dy a 4
wazahiudoma lunaasoeualsema Ing oo 66
4.1.12 MImamIsiauIuTosuanasny lalasou
3’ U da} =)
1a N UADNA T UUTENAING oo 71
4.1.13 mamaniaaidsumnisldndsanlalasou
Y Y
NAUNUV T OINAITOOUR oo 78
Y Y
4.1.1.4 MIMANIINI AN UFOINAITOOUS oo 82
Y Y
4.1.14.1 Mimansalsnnhiusemas0suavesfive ....... 82
Y 9
41.1.42 MIMANMINIIANIITFOINAIT08UAN EIA .......... 90
4.1.1.5 mamanaaiar iWimnls o usiuan Tue o 96
4.1.1.6 MIMANTAUTIRUUATEINIONN oo 99
41,17 YAMUANHNNOMNIA weooroooeeeeeeeeieseeetiesssee s 103
a J Y )
4118 apmsaangiamamsaideyanaly 104
412 MFAATIZHAIANITAIAUIIU 1ot 105
JY ()
4.1.2.1 MImamMsaauNUAE o TATION oo 105
4 1 [ A = 1
4.1.2.2_ mimamsaigagnasan ihngadslussuuda
Y
nnlsa Ithausuan ludundaraiyomaslalasou ... 116
Y
4123 MIAAMIURHNUBARFOINAT oo 118
I Y s 3 4 J
4.1.2.4 pamamssiaunuensainumesle Tasnulusooud ... 124
Jd 1 a d' a 9
4.12.5 mamamssigamwaienemanmanms 1y i
N TSIV UTURN U e 127
a 4 4 4
4.13 MINATIERAAMTAUNAUTETOV oo, 129

J ! 3’ 04 § a
4.1.3.1 mimﬂmimu‘,amumug%mm

A Y o
memumﬂwmﬂm"laimmu ..................................................... 129



9
ATh|
4132 MImMAMIsiyamIMINALNUILANGT ATy
< 4
PUNTEa TN UTOOUS e, 134
4133 MIMAMIBYAANANENIOIMANAADY oo 136
4.13.4 ﬂﬁmﬂmmfgafhmi(mmmﬁw ................................................. 138
a 4 3 a
4.2 MINATEHANUATU T T AN IIITIRY e, 140
a 4 J
43 M33nT1ePA U I I AMUATHTANAAT e 147
a 4 1
4.4 MTUATIZHANIUOOUITD oo 159
Y
a 4 o, T
44.1 M3UATRAAANNUVDITIAIIVADTAN oo 159
a 4 =1 v o w [ {
4.42 myvnsennstideyanieilatednnuiedlaeunadly ... 160
d‘ = Y
unin 5 agUwamsAnymazeiauanue
=
5.1 AFUMAMITANHY oot 166
9 9
5.2 UOLAUDMUZATUI LHLINY oot ess e ees e seeeseesseess e sees e s e 169
5.3 HOI I AUBIIIUITY oo 170
9 d’ =® 1
5.4 VOIAUDUULINONITANEIND wvvoveoeeoeeeoreoeeeeee oo e e e eee e 171
Yy Aa
FUINNTOTID oot e e e e e e e e e e e e e e e e e e e e e e e eee e e e e e e e e et e oo 172
DVNTIIN D) D THTIH oo ees e e e e e e e e ee s e e s e ees e e e e s e s es s s es e ss e ss e ss s seeees 181
MANUIN U 159 TN VUTOU oo 188
AIANUIN A UATHI IO oo oo ees e esse s ses e esessssssssesse s ssesssessmssseesses s sses s eeseesseeees 190
ad =
PANUIN T WDENTIDOD L oo oo oo e oo, 196
a 4 I Y a
MANUIN 3 815193 1ATIENAETU T AT e, 199
a 4 S 9 o Y]
MaruIn 2 msumsanngranuiiyllldmarssgmans Tuszavdsome ............ 211
a 4 3 Y J @
Manuan 5 msumsansizranuiul)idnesssymeaas TuszavTan ... 223

wAa a a o
UTETARTOUTNGNINUT ..o 235

2



A1319N

2.1

4.1

4.2

43

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

4.13
4.14

aUYMIN

9
i
=< Av A A 9
AITANEIIUIVITUNGIVDD oo o 22
1 ] o ] ~ 4
drunanansosud muveauna lulad NGV luaaasosuddszmalne ... 68
1 [ L 1 031’ =1 [ a’qg.: 1=
AIUULINIATDIUA 110 UDIN4 3 A TuTadna 1y Aansaiaauail
TP 2549 — 2588 .o oieieeeeeoes o eeese e ee e e e eee e eeseet e et e s e e e s e e s e e 70
o 4 = 1 a [ 4 d'
NUINTasURIANZILEU 1 tazrand i NYIaT N U TTINATIAIAIN
o = I =1
Taotmuatl w.er. 2531 WuTlg i veslszmerlne I w.et. 2536 - 2548 ..........e......, 72
naasusiuasmaelulszmaiiningdi Taol41 we. 2531 duilgu
d' L 3 =]
NAAMTALIUDUIAN AIUAT) WA 2549 — 2588 .vvoooeioeeeeeeeeeeeeeeee e 74
o 4 ~ 1 = o
Nurusasuavanzioulnilulszmea lnenaemsal lueuaa
2w
AUAT) TFL. 2549 = 2588 oo oot eteee e oo e s seseesess e ee e ee s ee e s seeeees e seeeeseeene 75
o 4 = ld‘ ) (Y] 3’ o :ﬂy a
urusasudranzdoulvunlsndsnn lalaswu vaziiiuyemas
v
ANANTTOIAIUAY W1 2589 = 2588 oot oeeeeeeeeeoeoeeeeeeeeeeeeoeeeeeeeee oo 76
° 7 T A I Iaq Y W
urusasuasnluuaazal nendlusosudnldngsnulalasiou
S 9 :’ o di’ a qs: 1=
HaET0UAN 1FI T UFDINAS AIUAT) WA 2549 — 2588 .o, 77
Y K
Usunamslnihiusomassovesdseme neg tazdiuonsolulszme lne
Y
AUAY T 2536 — 2588 oo e eeeeseee e e e eeee s eeeee e eee e s s e ee e ee e 78
a Y oy o dy a 4
Usuamsldnasanulalasmunaunuiniugssmassosudusilsme lneg
Y
AN TDIAUAL) WL 2549 = 2588 oo oeeees oo 79

Y

a Y (;y o dy a J Tg o w a
1]saJ1mmﬂﬂf‘wawm”laiﬂmummmuumuwmwmmﬂuﬁ suatuihduuugy
g‘ C L 3 =)
taziuAEE AemselluouInn Adua WA 2549 — 2588 .. 81

9
311NN UAD All Countries Spot Price FOB Weighted by Estimated Export Volume

SANMADUAUAT) W 2580 = 2548 oo 83
UsuamslnihsiuauvesTan deTumasiatl dauat) w.a. 2540 - 2548 oo, 84
waasumuaswmelulszmauesialan dauall We. 2540 - 2548 oo 84

a gz v A 3 { 1 a 4 kY ! g/ o/
ﬂimmumuﬂumwmﬁmmmzwawﬁum“lﬂmﬂﬂ’qmmw%mmmmmu

v
meldannzissygnanazaninmaisnssuluilogiiv dwail we. 2540 - 2548. 85



A1319N
4.15
4.16
4.17
4.18
4.19
4.20
421
422
423
424
425
4.26
427
4.28
4.29

4.30

4.31

v v Y

1T UAUNMAM T IUOUIAA GIUAT] WA 2589 — 2588 oovooooeoeoooo 86
Y v Y

FIANTUUTUNAIAMTI IUDUINA AIUAT) W 2549 — 2588 oo 88
v v v

ST UAEaNMAM Tl IO UIAN GIUAT] WA, 2589 — 2588 —oovoooooo 89

J 2’ v A 09// 1
HAMSAIANTAIIANINNUAVIN 3 NI ADIINVBY EIA

FAUGT) T 2589 = 2588 1t 92
snhumduiaensalueing 910 BIA a3 a3d

AT W, 2549 = 2588 w1 oottt 94
snhiudmaiiaiensalluouing 110 EIA 14 3 Asdl

A WL 254920588 e e 95
y,am,fvymwﬁadmﬁuaﬂlluﬁ wasIihonawiuan lud wazdunumsnan
Yol#191n T30 W e AN Tet GG WA, 2512 = 2548 - 97
aunumswanluihoin e Iihawiuan lud lusienar off Peak

A IAMITAAIIAT T 2540 — 3588 oo 98
USinamafisnieenausazilsinnisneud 1| fuldeseon ... 100
YSunamsdesuainymeeimeninlse o iuan lud vuna 700 Mw ....... 100

smumasasveulaoon laanlse lnihamrudnluddassesnin

Y
ANANITOIA LAY T, 2589 — 2588 oot 102
a ~ 1 I ) a
VANENIOIMAAAIDDNUUTUBIUIURIUYTT oo 103
a = I o a
PANHNWDINAAAIDDNU MU UTTUILIULNN oo 104

2 [ v
Aunuyesaoitiomala lasaunnaa ls Iasnulasnsueniiaae lvih

7

A a I A @ a g =
ngunanesiie Ussmaanigomint manisal U W 2553 107

4 v Y
Aunuvesamiornaslalasnunnanls IaswuIagmsusniiidae 1vih
Waoa'18 dsemeu a1emal Ul Wet 2553 . e e 109
9 Y] 4 a :/‘ =~ dil a A a
aunuidggilnisitazmsaaas vesamtwomaslalasounnaa lalasou

Y

Tasmsueninge 1l a1amsaingdldsemeaIng e 111
kY o A = dy a A a
AunuMIA UL vesaoilyomaslalasnuiinga lalasau

Tasmsuemiraae Wi nsaldszme lne aansalaauat) w.e. 2549 — 2588 ........ 112



A
ATT NN

4.32

4.33

4.34

4.35

4.36

4.37

4.38

4.39

4.40

4.41

4.42

4.43

4.44

4.45

Y

4 H
Aunusvesantiomaslalasnunnaale Tasnu Tasnmsuoniiidae lvih
1 ] a [ ) =
nazsMaenien Tansuvesnalalasu nsdilszmealng
v
o =
AANTUAUIAL WAL 2549 — 2588 oo 113
v Yo A 42 A
Aunums lgmaslaTasou N1anTaiaaal) Wel. 2549 — 2588 ..o 115
' v A = 1 1 a a 4
yanmasnu lihagadeluszuudan s ddhowsauanlua
o = dy a 0'211 =
ndaaniiomaslalasiou MansaiaeaD) W, 2549 — 2588 ....ooocceveeeene 117
s d' o w o dy a d‘
yeazdeand Ay uFaaIFoWa L IULIUTUranasulisneu (PEMFC) ... 118
o W 7 < <
ASIgagAv03 08 UAUIVIAAN TUUTENATNG Lo 119
Y J J a A
iawazithviievesdunusad sama s utanyasu T saou
(PEMFC) Y1410 80 kW 1@z imanantag 500,000 WU .......oooorerrrrrrrrrrrrrrrrrreree. 121
J d” a =
I uaaFomas U uwanaey Tisaeu (PEMFC) v11a 80 kW
= a A ] ~ doﬂj 1
waglimawanilag 500,000 1178 NAIANTAIAWA W61 2549 — 2588
TUnSAUTINAING e 122
9 a uaj J dgl a A
AunumsAadussaayamawuranasu li/saeu (PEMFC)
A a'g/' =y
NAIAMITAIAUAY WA, 2589 — 2588 .ovvvvermersoooeecereeeessnieeeenneeesssssisesssees e 123
=T 4
mvosginsainuma lalasnulusasua
A Jdq A
NAIANITA TUT] WAL 2548 2553 LAZ 2558 +orvvvveveeeresssssssnsioesion oo ssnnnee 124
73 @ = G2 =
imvesginsainuma lalasou Nanamsainauail w.e. 2549 — 2588
TUNTBUTENAING oo 125
Y a 09: I3 J
aunumsaaasginsaniumalaTasoulusosuandsnuleTasou
A e’:}’ =)
NAIANTTA AT TF. 2589 — 2588 o.ovroorers oot 126
o 7 s A 1 a a S (1
yammamsvou laoen loa # 15 Ilihowsdvanludildesesnin
a v 0'3 1=
Tumsnaawdsan TaTasou Aan13aiauat] w.e. 2549 — 2588 ..o, 128
Y v [
yaanhiiuouguresiiudmatinaunudiendenu laTason
a':/) I g‘ v A 4 @
AMAMIaiAaTl WA, 2549 — 2588 N3l TIANNTUADIINMITAIAM IR VDIFITE .. 130

[
o A =

Y Y
34amﬁ1ﬁumu«vuua313muﬂwa‘vmmmuﬁaﬂwﬁwm"laiﬂmu ATANTTUALLA

Y
o J

A w7, 2549 - 2588 ﬂ'iﬂji1ﬂ1u1ﬁuﬁﬂ%1ﬂ§ﬂﬁ]1ﬂﬂ"lﬁﬂ1ﬂﬂ'liﬂ!‘l]f’)\i EIA ... 131

22



A3 N

4.46

4.47

448

4.49
4.50

4.51

4.52

4.53

4.54

4.55

4.56

4.57

4.58

4.59

=D

Y Y
LY

Y 1
yaanhduuusurasiniu@mainaumudiendsnulaTasou mamseiaua

=2

WAL 2549 — 2588 N3 A5 IANTTUADFIDINNITAIRNMITBIVOL EIA <.ooorsen 132

9 Y [
v A [

yaanhduuuguueniniufwannaunudienasau laTasou mansaidaua

Y

N.f. 2549 — 2588 ﬂ‘5ﬂ’i1ﬂ1ﬁWﬁuaﬂﬁﬁ]WﬂﬂTﬁﬂWﬂﬂﬁﬂfﬂl@\i EIA ., 133

(=)

' 4 cr’gl % g = @
yammanaununiossufhudomasasendenu lalason
a;’f =
ANANTUAIUAY WA 2549 — 2588 .....ooooooiiooeeeeecsiiisseeesseeeeeeeeeeeeeeeoee e 135
1 a A 4 o 1 1 A o o
yamveanEN N IMANIoua 1 Ay dasseenuiaell dwmsuilszmelne ... 136
1 a { Jd o
yasmvesuauneeIMananal 91nms Isnoudndsnu lalasnu
7 c? % g a c’qﬂ/’ 1=
unusoeuan Iilugomag Aan1saia el W 2549 — 2588 .........ooooo.... 137
d 4 a 9 d
watlse Tominnmanemiveunsan 1IN IFsnsuanasaulalasaunnu
o’d' 9 2’ % dy a 0’3 1=
FOOUAN IIIFOINAS MIANTOIAIAT WA 2549 — 2588 ..ooooorooooeeeeeeeeeeeee. 139
1 Y
AndonsInIazYamFINYoIantiiremad lalasiou
a’:/’ =
AAMTUAUAT] WA, 2549 = 2588 oooiiceiirreeeeeeoseoe oot 142
I Aa
mamsanenuduhl 1dmemsdu
] o v A
LR ONAMAUAMIAATUIVIUMITAMNY e 146
< o @
mamsaneanuiullldmaasysenans luszaualszmer
] o v a
HUNEONMUNURMIARTU IV IUMITANY e 157
< 4 @
pamsanyinnuiullidmassvgmeans luszaulan
] 4 ¥ A
HU9EoNMUNURMIAATUIVTUMITAINY e 158
:’ v Aa = o E% ) a J a
inihduaulaniagin i Insamsguny 113 uns12xHn 195
a J L @ o
MIAATIZHMUATHIANAAT IUTZAVUSMAUZTZAUTAN e 159
= I 9 a a 4 ]
pamanenudull Idnenstu saumsanazinnuseulng
1 o v A
HUSEBNATNINUANITAA TN T TUDITAINU e 161
[ 4 @
pamsanennudul)Idmaasysenans Tuszavilszmer
a L4 1 1 4 v A
FWMIAATIEHANNeeu 11 usesnamunusimsaadulalumsanu .......... 162
I 4 @
pamsaneanudu ) ldmaasugenans luszaulan

a L4 1 1 4 v A
i’)llﬂ"li’)&ﬂﬁ%‘l’iﬂ’)'m@ﬁ]u]l“rn umaeﬂmnmmmmmmuiﬂumiamu ........... 163



NN
1.1
3.1
32
4.1
4.2

43

4.4

4.5

4.6

4.7

4.8

AUy NMN

9
Wi
09} L% a A
UV UAUY WA 2538 = 2548 oo 2
=l d‘ d' 9 [ a
UL 1NN Tu Tagn 199 NNe¥eaUNITHAA T TATION oo 53
Y
o 4 a
ATRIITUUDUBARIFDINAD wereoeeeoeeeoee oot 59
1 ] o 1] = [ A o/
AUULINA AT DIUA 1MUY 3 A Tu Tagnasau As s lalasu
v Y
B NGV AT USOINRITOIUR oo oo eeeeeeeeeeoeee oo 71
4 : L cf/’ cf/l L
NANIAIANITAITIAINNUALING 3 NTDUDI EIA Aduall w.¢. 2548 — 2573
(P11 2005 = 2030) .ottt ete e eee e e et e et e tee e e et e eteeeneseeesseeeeeseeaneeeneseneseenreens 91
= 9 4 dy a =
FIaZRIAAUNUUBUTAATBINA VNN Uanldeu T1/saeu (PEMFC)
V1A 80 kW A TNITHAAUAL 500,000 HUIY <. ovveoeeeeeeeeeeeeeeeeeee e 119
51002100AUDIAUNUAIUAU LAY UNTZUIUNTHNAR (Balance-of-Plants: BOP)
o g a d'
vou¥aa AL UNNTUanalasu T1lsaou (PEMFC) vuia 80 kW
= a  A| ]
HAZUNTNAATAL 500,000 FUIY ...ovooeeeoeeeee et esee e s 120
S10azIBeAveIAUNLEIU AT I3 19 (Stack Components)
J dy a d'
voassaasna LIS Uanasy lalsaeu (PEMFEC) vuia 80 kW
= a A\ 1
UAZHNITHNAATIAL 500,000 TIHIY ovoveoeeeeeeeeeeeeereessessesseesoeeestseesessesssessesssessessesssssessens 120
o a 4 I~ a
urumwAunULazrallse Temivesmsansizvinnudlu 1 IdmamsSu .. 143
4 a r'd I~ o
prunmaunuuazralse Teaivesmsinsizranuiull ldmansugmans
S U S M ot e e oo e e e e e 149

4 a 4 I 4
uwunnAunuazkatlse Temivesmsims iwianuiu 1 ldmassugmans

S ERUTRN oo sttt oo eSS S £ s ottt E e 153



L

= °
1.1 nansaznNuaIAY

v

= T :j o 1 Y A 42’ [ a s
‘]J WA, 2404 UﬂuﬁJHLL’HQLL‘JﬂﬂJ@\‘ITﬂﬂllmﬂﬂglm W UATTINUFAIUUY ‘]JS?‘JL‘V]W

o a 3 [ Y 31 % Y d?’ 9 Jd 1 o =~
aHIFOININ NI UAUN unluulﬂﬂﬂ‘ll@ﬁlullﬂ%"ﬂi%IEJ%u’E)EJNLLWTWaVJVI’JIﬂﬂ asgy

U Q

a A 4 ] <3 [ v g’ t% :/I g’ o
°]J33J'lmﬂ'J']iJ(gl}’fJ\?ﬂ'ﬁ!WiJgﬁl!@‘(’J'Niﬂﬂﬁ'J Tﬂﬂ 69 L‘ﬂﬂﬂ"\ﬂﬂﬂ'li“uﬂﬂﬂu'muﬂiﬁuiﬂ HINUYNYARE
2 v s a Ao = a v o A =
VYUNT 17,000 a1UUITLIA Lazdn 67 aaun 1wl W.f. 2540 ﬂﬁiJWmﬂ']ii%’u']iJuLWqu@ﬂﬂ 807,000
Y J
ATUUITLIA

Y [ v Y
fagtiu unanhiiuidsanuimnlan dSinaniniumaeiios 1,188,000 d1uwnsisa

F4 4
v A

Y i
Wil odlunquilszmanz Inoennals 60% dIunraainiudn 40% nizinnszatgegiilan 81

C%

1 @ a o a < A gl
nguilszinaglsy ansgewsim wido smde uazuersni iWudu Tuvazianudesnsldiiu

k4
1 o/

=~ o 3’ v W < =~ o
argaludl we. 2548 i lanldniviviuaz 84 awwisisa uaziinua Tduanudesns 9iuiy

2 2 4 A ' ' Ao o o ' ~ A
LWiJﬁlJuﬂaz 1-2% Iﬂﬂﬂ']iLWNmuﬁ’)uiwmu']ﬂ']ﬂﬂquﬂﬁglﬂﬁmﬂ1a\1WﬁJu1 LBU ﬂjglﬂﬁ%u ny

' v Y orUTT v 3 o q YA a s 9y A
‘]Jﬁ%"]f'lﬂiﬂﬂ]'l 1,000 a1uAY 6151514!1%1!31‘!613 7-8 A1UUIILIR Vl'lclﬁllﬂ'lﬁ’fllﬂi'lgﬂfl]'lﬂﬁﬁfﬂ’f]"]ﬂfll'l'l

o

[ )

Y Y v
windanadims liniuludasitied  azdhldTantiSuaniviuwelhfiews 40 3 daune

Ed
v I =

[l Y '
sssumAziineld1aen 60 3 awduiineldla 200 I TuvmeAsraniwiunldmugadiusesy
a <;y o Ay 9 Y dgl ' A '
vnSuaniniuitesas anwdssmslduniu Jymanuligameamaiiossznialsemea

o 3 o 1 @ {
immm‘imﬁm"lisumﬂqu Hedge Fund ?’NﬂTWﬁ 1.1



v v
MNN 1.1 51918507 UA DY) W.e. 2538 - 2548

FAtnTuRL § 2538-2548
Us$ / unfisa

60 -

50

30

20 ! ! ' |
10 )
3 ‘| \
0 - I o - o | -

2538 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548

H pusal M BRENT

1 - aanfuil Tasi@enuvialszme'lne

Y
v A

1% a [~/ g} ] () a
natuil Tanldnasnunnieadasosaz 80 Tasuvuilniniudesas 35 MesIIUWIAS DY

q

' a 9 A A g @ a a2 JY @ = Y [l
g 22 DMUNUIDYDE 23 mwaatﬂuwmmuu’smaﬂﬁaﬂas T HAZNAINUNYUNIIUTDYAL 13 e7U

~ Y o g o o ) Ay a9

UszmeIneimslgnadsnunminiuiosas 49 MEFITUNAIooa: 32 aunudesay 17

ng; I o 1 9): o 19 =& < PR = 9
wonnMiudunaanunauny  Tasmavuddlsiniuunniisesas 90 Faazmiu'lanuns e

v Y
wasnunaunutesunn Taswdenunaunuildiuedin 1wy wasnunumeIing waeu
1 [l ] 4 A ] 4 A A aa o

918y WUN UM AULNAUN 1azMTasIaNaILrasla e MagNIms 1¥assanauazi

A A [ 2 1Y
Tnmsnuanaaludaunadonld mslémes NGV (Natural Gas Vehicles) niilunslaniey

A z Y w = a (3 J = =% Y 3):1 o
FITUHA 32N MndsnuFwnalumskanuna lvsoduaz luledma  Adinadoelaniniu
I~ 1 [l % [ g a A A
Whuduwnauedd suilusomaoasanualila

[ 3 =K A a A 9 [ & A I~ [ o A
guiudunanaaluy Aemsldndanulalasny Fdodlundinuayen dadunay
I Y = a 9 2’ =S dy a a = ] 1
191314582817 ennsadenwan 1da1nth Fuia Wemasleadansendanunaunuaie lay

a oy o oy 4 (4] o &

mawaaaniei 1l laemstlounszualnfiudh ldliivivousnie laTasnuoonin  udnimes

v Y
laTasnuildansmsumnaoonsnulumaddomnds  (Fuel Cell) oz ldnszudaldiosnin



v ' 2 v
dmsumsldau weuduanudeunaziimauuSgnimniu  Jelidhaeanmneden uaz
] g’ A o ] o o 4 1 § A
aunsatininlanduin s luinserild19se Temilududulaqe Ty Fanseua lvlihnld
o N Yo o qa/l A A Ia o a J I 1 a 4
aunsniunlflanusosudsununieoginsisanniodnduuiann 15U ADNNAADIYUIA
[ 14 4 ~ [ LY, a v A 5 1 ]
wowl  Insdwsimaoun  Teeluneilywwanslisudunadey  deluaelszme iy
ansgomwin wosiiu uazdiilu 1alinsive Wamasaulalasmusunseneamwnsatimnldlu
J A a Yy 9 ]
sRoUATINHYS 1Aud) 1
Y
Aa o a 4 J a [
W.A. 2541 UTHN Ford WAATNIUAILAALTOINGY TU P2000 FCV Mid-size/Full size
a o a J
N.F. 2543 UTHN GM-Opel HAATNIUATU Zafira Light Truck/Van/SUV
a o a Al
UIHN Daimler Chrysler Wa@Tn8UA 31 Necar Sub-compact/Compact
)
a o A 4 o a 1
N.f. 2544 UTHN Honda HAN3DOUALFARIFOINGS 34 FCX Sub-compact/Compact

a a

UFHN Mazda WAATABUA iu Premacy

€

V3HM Hyundai WaAT00UA U Santa Fe/IFC Light Truck/Van/SUV

W.A. 2545 UTHN Toyota NARSDEUITARIFOING 34 FCHV-4 1tag3u FCHV-5
Compact/Light Truck/Van/SUV

W.A. 2546 U5 Mazda Hans neUAsadiToIna JU RX-8

W.F1. 2548 VS Fiat NAATDOLASARIRD NS 34 Panda Hydrogen

k4 4
wennmiy dalainmsanuideiannlusamaniee 061995999AUN HenMileaIn
Y v
Uszinaansgowsn dsamasurh luavniwg sl vioqlu e
o o :: A 1 o 1 o Y 4 4
Uszinaloduaua dsemedwdmoununiiug we. 2542 Mg ldlsemaloduaua
I a
yosauulszmenasugn la Tasuilszmensnueslan
] [ a o I o
wimeznyerg  leeigunaldldduaivayulumsanmianuiiullidvesnsila
I :/I 1
aueuilu Hydrogen-Based Renewable Energy Economy AIUAL) WA, 2543
1 Y '
meane Imsanpdtendianulalasniietinn lanaunnitniundevindunn i
v v
88% VDINAINUNINUAALIAT] WA, 2544
J = o ¢ g o
Usgmaauansn aglimsiilnsams “H2PIA” Fudlumsaiiaguru. vieiinesiana
' Aq ¥ <4 1o A o v 7 s A
yuageuq 114 lalasnuiuuvasdudandsnuuuudostlessudidowsnveslan
a J o I
Uszmadan s w3 oudneailu Hydrogen Cluster ludndszana 5 Yd1emih
Qa)l Y 09: ~ A dy a ] ~ A [ J
s laimsasamtiusmaremas lalasnumiwsnveslanfiiiosduysn  Uszma

% A o A =l ;’,’ S A dy a a o J
WOTUU LUDIUN 13 UNTIAN N.H. 2542 LLﬁ%iJﬂTiGNﬁﬂ'lU‘Uiﬂﬁl‘]f’li]LWﬁ\iul,?IIﬂﬁL‘ﬂu Iﬂﬂ‘ﬂi‘bl“l/l!flfaa



laTasau c?mﬂum?mhﬂﬁiﬁwm Royal Dutch #35® Shell Group 1unSHmusnlunInlwsEm
WA agj‘ﬁ Reykjavik 15zmet Toduaud Tusuii 24 wwnen wa. 2546 wagluilagifulanil
yimsiemaslalasmumnndt 200 udaialan uddmsululszmelng wsdeliannsai
wislalasnunlFludandsdldmszdnadiiymlusemwesmldteiqs  anuaunsa
Tums3seuasianunalulas lalasmui 3m‘ﬁyqﬁiawmwﬂigmmuazmiaﬁuauu

a o 4 d' L=t
NH'J"l]fJflnﬂiﬁiﬂaﬂthLWfNW@

9
[ Y I

faiu fAveielianwaulad swiianudluly1ddniiod s lumaimdsnulalasoun

v v '
Aa A Y

TFunminiugemassooudlulszmalne lundvesdunumsnaaizdosfiaznaiss Tomin
9 @ A =S @ 913} % dy a @ A A I 9 v A
vz laneuumunduuuiiomeunums lnhiusemasluilagiy weiivziiludeyalumsdaduls
! = Ay o g A s N 1 09/1 A
1 msanyIteia g lalasoululsamalneauaisiziiae lnseld souisaunisi

9 [ :? &% dy a < o [ A [l
vz ldndanulalasnuumuiniusomasasuddivsuilszme Inevise la

LY J
1.2 Jagiszasn

nuAseseamsImaziaii T Evesmsthndaan e Tasuin 1ty
Fomassaeudlulszmalng Wianilsyasd sade'lyi
1. iiednudunuuaznatss lemilunsmaandanulaTasmuvedszmalnglu
Pagiiu wazuualinluowing
2. iitedmnziaanihhidvesmsimasnslalasmmn FumunhiuFemas

sooudlutlszmealne

1.3 auyAgIuIuIeY

Ao A a 4 I 9 ) @ 9 :’ %
ﬂm%mﬁfNmiamiwwﬂ313J1,‘1Ju“lﬂ"lmlmmiu”|waw1u”laiﬂmuuﬂmmuumu
dy a L =Y a awv . ' ) [ 9
L%ﬂlWﬁQiﬂﬂH@]iUﬂﬁ%Lﬂﬁqﬂﬂ HAUNATIUIIUIY (Hypothesis) 31 “ﬂWiHWW%’N\ﬂHVlaiﬂilﬁ]uilﬂ“]f

v 9
o @ a L = 1
unniiusemassooud lulszmalne Tanuduar munzanlumsanu”



Y a Ay
14 VANHANHIVY

Av A a 4 Id LY ) o 9 2’ o
NuIeFeamsinzianudu 1l IdvesmimdsnulaTasmuun lduninibu
g a L =\ a av v 1 dy
Womassnoua lulszinalne IdoauyaauIde (Assumption) Aae 1l
o Y 9 o a [ A =y =
1. dwavdoyadunuuaznaisz Teai lumsnaanasnulaTasnuniluofnauis
o A o v
Pogiiu awnsofezihumenssidgravdoyaluouina’la
o 9y 9 e 9)3‘ o dy a A = =2
2. duavdoyadunuuaziaiss Teailums lsiniundomaesnsuaniiluofnouds
o ~ ) E&Y
Pogriu aunsofegshumenssinuauveyaluouinala
o [ 9 oy o dy a Y 4
3. aunsovhmdsnulelasnuulsunuihifuiomasooud Idedaauysal
= ' s 7
4. ANUSIVOIMIUNTNIZINY (Speed of Diffusion) VOI50EUAN 1Y NGV Hazsosudn
landaau lalasiny fioas iy
o Qy A 91:1 % a 2’ v A [ (BN} I o
5. oasmsaulaslums ldnihiundy  vamihiudma  mnu lietusosud

< o 1 v oA 9 T o =
sunlanay tagsoguataazAuNe g 153U MInY 10 1)

1.5 VB UIVANUIY

Ao A a 4 I 9 ) @ v :’ %
\ﬂu'lﬂfllﬁfNﬂ']i')l,ﬂ51314ﬂ'ﬂl’lﬂuhl‘ﬂll@‘l]@ﬁﬂwiuﬁlwa\ﬁﬁluul31@3[%““11%1&%““1%1&

Y

A a o o =< av 9Y 4 [
Womassneua ludszinalne sgdimsdneiiteaunuuaznailse Tevimmznasaulalasau
@ g’ % g a Jd 3 "o Y t( 9 [ di
vihiiudemassoeuamiy  Iaevz hithaunuuazralss Tewilumsldwasnunaunudug
A e A A Y o A e 3 ) ] v 4 o
vz ez laimsamaizianuiiull laneadunuuaznaiss Teaivoandsnu
LY :I % dy a Y ) = d! 9 d‘
leTasnuiuiiiuremasooud 1d lneass tazazinmsansuanzlulszmelne #avoyan

) 9 I 9 A a é’ a = = o o qa: <Y
umﬂ%%zﬂumaga‘nmmuﬂiﬂuaﬂmumﬂnuu 5’33J‘VNﬂTiﬂTﬂﬂWﬁmﬂJ@yjaiu@u'lﬂﬂ Iﬂﬂ

9
L%

4 2 1= =2 A a = o A o
TA3IMIVLITUAIAT W.A. 2549 D91 w.et. 2588 59W01g 139013 40 1 AUM AN IINTUTNTY
Y

vznua lnnTan dlims dhdusezmaTuTadaasuilagiiu

a (Y d
1.6 HENANNNNL

Aav d‘ a 4 I 9 o @ 9 31 %
TuaIveseamsiasizyianudlu Il 1dveansimasanu laTasmuun ldumuringu
dy a L Ja @ J A Y I = Aav [l o
Wornassneud luilszmea'lneg ldnomdnimmzive It unumalumsdnudseed1adaau

] Y dyd
wagasalseiau Al Ao



@ Ao A = @ A 13 @ 1 aa ' o
NWANTUNGIYUH ©UIYDI Wa\‘l\ﬂu‘ﬂuluL‘]Jl!ﬂﬂﬂﬂﬂ'm@l@ﬂmﬂWW%?@]ﬂl@ﬂﬂuEuﬂﬂﬂUu

9
sazAuIuNas  saune ldafumszinudeanuannsnlunssessy  (Carrying
a J
Capacity) Y933 UUUIAU

[ =2 [ = o Y s A A
NAINTUNALUNY 1F AN Wﬂ\1\1']u‘Vl?f’]3J’|5ﬂuUJ’lblﬁlfﬂizjﬂ”]ﬂ‘llwaaﬂﬂiﬂﬂﬂllﬂu

9
o

[ 3 v Y Y
wasnuis 1Fegluanzaln@ia i Tasluiitiunldmaunuminiuiseomassooud

v W v o

MUAIINAANVYDINTUWAINUNALNULAZOYTNHNAINY  WALUNALNUT LU
I A = < dg) Aa A Y ~ 1 a
1y 16 U5z Ao FIVIAVOILVG 1HOINAIFININYBIUHAD NIFFINTW DIUNU
v Y
Ay ey WA RGeS MEEITUNR  METIMUINHT I

Yy 9 £

Y ¥
wadanulalasou wasni Wasnuay WALNUAAY WaLIhYWIiae WAk

b4
=1

a Jd @ a av [ ]
15 SRRV uazwmmumm%’auiéfwnw Tﬂacl,ummwu NAMNUNAUNUISUURNIL
@ a Jd 3
‘Wﬁ\?\‘ﬂu"lﬁiﬂilﬂu WNUATIZUIMIUY
J o =< £ o 2 £ Aa & aa
HIWUH ©UIYDI muwuwmﬂimmﬂm G]NL‘]J“L!ﬁWiﬂi$ﬂ’t’]ﬂ‘l/llﬂﬂ“l]lll’é]\ﬂﬂﬂﬁiill“]ﬂ@l y
J [ Y 4 s A 12 A ]
ﬂﬂﬂﬂigﬂﬂﬂﬂaﬂl’lﬂlm A1V uaz”laimmu Tﬂﬂmimma“lmmﬂaiamam YU
o [y a 19 < Y [ 1 a A Aana
NUSOU DDNBLIAU 'luimmu ‘]Ju’f]gﬂ’;lflﬂvlﬂ msisznevainarinavInsINaIlIa
A % o U St N Sldy < ) Y A 1 A J
‘vmﬂmﬂaummuﬂuagiuwwuiﬂwuiamﬂunmumumaﬂmuﬂ AIUNUMITIVUDY

9/ o =~

I (7)) 1 (%)) a [ PR 4 -4 =1
Yosdzlaoumwilums 58091 MFTITVNG aIUNUASUDUNINTUILTANIN
3 ' A o 2 < & A v o & W
Wuveuvad wazdiuiumsveuIng  sxttuvewdy Fuilesimanuiluanyae

=1 9 a1 9J o = [ 1 g’ v A A o 9 v & 1
Mo 11 AR UV AT FEnNUI 1NUAY et I5anaunazenaIUee Nl
A I a [ Jd a 1 d'd J 1 ] () 9 3’ &Y
yafen ponuItlunanduyiane nudseTosiiiazaua 51 Mayaay 1
v Y ' Y Y
wuFu Tume hiuasosu hiuama e tazenauzay
1 4 4 q'; 1 1Aa
50 MODN S0MINNYHNIEIIAITNEUA Uszneudls sooudtisaIuyanalunu 7
c’o'/ 1 a o [ 4 ]
AU_SROUANEIUYAAMNY 7. AU S00UAUIINNAINYANA TDoUAINdedIuAAa
Jou Y 1 @ @ o Y " Aa a'dlﬂl
FOYUATVINITLHAINIHIA T00UASUINUTINAAL Taeas Y 7 AU Sneuaddo
S o o Jd A a Jd a @ 4
@niude. snouasudawde. I0ouAUINITEINY. TDOUALTMITNAUINS  TOOURA
a ] o 4 4 1
VSl S09n5UIUA TONNTAEES JoUADUY. 50 1FINUNBATATIY DN
1Y 4 1 1
FOINTOMPUATIBITUL  SOAWNYHIENAWMTVUANNUN  Usznouale 5
< 1 4
Tagens T0UTIND SOVUIAAN LAZTOATNNYHNIE R eToIOU
7 = ~ 0w a o ) A o
TOOUA NWIEDI FaNmzandmTumsaadd uazlama TuTagwdsau lalaswou Tu

9

A Y VY s P S 1 ' A
‘Vlullﬂ!,l,ﬂ iﬂ@]"lllﬂa‘ﬂll'lfl'ﬂﬂ'wﬁﬂﬂuﬁ Vlﬂﬁ&’ﬂ’ﬁ]ﬂﬂ'w mﬂuﬁmmuuﬂﬂa"lumu 7 U



v
1 a

d o 4 1 o 1 I [
FOPUANEIUYANAINY 7 AU IDOUALTINNEIUYANA TDBUASUINTIHINTIn IR
Ju Y 1 a /Yy & o Y S a a
sosuasudusInnaulaeas inu 7 au snsuadasansudne sosuauTMIFIng
Jd Aa o Jd Aa 1 1 1
FOOUALTMINAUINT T0OUAVTMI TG LAz TDAUNYUNIEIIAIIMTYUAINIUN
<3
Usgnovudle salagens saUTINN SDVUIAEAN
@ = [ A A Yy & o
6. wasnu'lalasau nueds ndsnunmannmslsma'laTasau damalalasmulu
Y Y
av a o . o &
e ldnnndismanemihdie i (Blectrolysis) i lalasmumn
1Y ) o Aaaa 4 4 a % I
duanduiounilgaseuaiilumaadomas  FezldwasaulWihesnumioun
Y
fnihwazanuiou
o 4 a 4 a [ aaa =1 =1
7. wadiemas nanens nseswannizud lihlaserderlgnsouadilai Taeiinig
o vy A 1 1 o A a’g a 1o & 9 A o
Mauadonuanos  uauanaunuassnaaddemas isuiludesmgaivoiins
J qu d’l de a o 9 (] ] d' d'w =
139 1 natgaaemasanugainu laegsaeiieaniiulandinsiinsilou
dy a 2] a d Y dy A A 9 d;’,' T o
WornaaaymMasoonsuauitn aasa Tauyomasnilowdnidues ma'lalasou
A A s A 1 A A 3
WMUeALAZEMIUDA TUIUZNMBIONTUAUN AD MFDONTIIU HI001A 11U
o d'dy 9 &Y I~ dy a 9 Y a I %) a 4
nan Tagluntl 1gmals Taswuilugsomaaaz l¥msoonFoudl umnsoonduaun
Y s A A w = A Y v o " q Ya
8. Aunu nanens uautuilslumsnas viemstiudunldau saunimsneliing
a 1 Q‘ 9 d'dy a3 a o g/ 9 axy
wanbgodunadon lunitazAadunulunmandanalelasmuannidieizmsauen
3‘ Nt ) @ g’ 4 %)
Wi (EBlectrolysis)  sudlumsimasanu Tuihanuentiuie 19 lanes
o = o 1 Aa A 4
TaTasueenin Taswasnu I luntsziiunanise lihowmuan lud
J ~ o 1 I o a d'dy
9. walszlemd nuneds Uz Tewin lasuainnms lsau daeonuuilusivuEu lunt
o [ I ) a § 1] 2‘ o
walse Terivoandsnulalasmuazilusnnutunl sevda laanns sunuinagu

g a 4 3 a v A
L%@L‘Wﬁﬁiﬂﬂuﬁ mamamﬁaﬂmwymmuma"an
aq =X a v
1.7 I5MIANEIIVY

Ao A a J < 9 o @ Y g’ o
\ﬂu:l"l]ﬂlj'fNﬂ'liTllﬂ3'131’7ﬂ']'IlJL“]J"LlUl‘lJllﬂ"ll@\3fﬂ3‘L!TWﬁQi1uqaiﬂilﬂuu11%11ﬂuu1uu

£4
v A

Y A1

a

dy a L Aan =2
Wernaesoeud ludszmea'lne §35msAnud
=< o & a I~ [ A 9 oy o dy a 4
1. dnsgdunumsihmeleTasmuumaadundsauie ldumniniudomasooua

' A = A a o =
TudrutiszAnuias I/ luisesveaunnaiin (Technical Knowledge) Iagasiinsfnun

:/’ 1 o o Y Adan 1 ama l
GN!!@]ﬂTﬁLﬂﬂ"l“]fllﬁiﬂ'imuilﬂ‘]f’ﬂllﬂ’m Iag “lugmammmixmumﬁ@sm"li



' v Y v
aunszinamathmalalasnuin laumaadunszua i lusadisomas souians

o Y g’ % di’ a 4
W lsunuhdugemassosua

a d a 4 o
MIUATIEHIFINTTUUT  (Descriptive Method) 1l 1¥ins1udaaanIaeiialives

Tasams

i 9

A a & Y o a s A g
aaenvuilyvuazglassaiinavy  uanimn ezl unuinaly

maud luao 11l

a d a a 3 A [~
MIIATIEHIBIUT IR (Quantitative Method) 1111l

a Jd J9Y 4 o @ 9
3.1 mmmﬂzwmﬂmimﬁunuuazNaﬂiﬂﬂﬁvuﬂlmm‘imwawmulaimﬁmmh

Y v
o @ a o
LLVIHH"IIJHL%@I,‘W?IQiﬂﬂuﬁluﬂﬁzmﬁ‘lﬂﬂ ﬂigﬂ@‘ﬂﬁ)’lﬂ

A s sy o v I (a 4
3.1.1 ﬂ133!ﬂ§13ﬂﬂ1ﬂﬂ'}§'ﬂ!°llﬁlllua‘ﬂ’]‘lﬂ ‘]Jigﬂ't’)‘]Jﬂ'Zlfl ﬂ']iﬂ'lﬂﬂ'liﬂ!ﬂill']ﬂ!ﬁﬂfluﬂ

3.1.2

o = v 4 ¥ | '
wasnulalasnunazdunluaaiasosudiszmalng dremsmdiuni
@ a J
#0199310 New Technology Diffusion Model mgmﬂuﬂﬁmmiaauma
a 1A X I 1a Y o
nzieulrninmamsal luouing msmamsallsmnamsldndanu
3} 0 g a 4 o 3‘ o g a
leTasmunaunuihdiudomassooua  msmamsaisnnhdudomas
4 d U a A 4 J
sooua  msmamsaial lihonlsdihamduanlud  msaamsal
YTuamailyneINe tazyanmuanyn19eInIa
a 4 <Y o [ Y gl 3
MyanTzRaIanssiaunuyesnsinasnu laTasmuin ldunuigu
dy Aa L 9 a9 24
womassnoualulszmalng  dszaeuais msmamsaldunun
o J [ = = 1
leTasiou msmamsaiyaswasan lihngadeluszuudnn
1 a A o @ q a 4
Tsalwvhawiuan luandamiidomaslalasou - msmamsaidunu
u'Agl a <Y - 4
wadamas mimamsaidaunuglnsalinunalalasnulusooud uaz
o 1 a { A 1
msatanisaiyadwanmeomeaiina sl luihon Tselddhou
a A o
wuan ud
a 4 L4 4 o o Y
mnzdmamsinaisz Tesivesmaimawnulalasmuinldunu
3’ % dy a J 9 4 1 g’ %
ihduremassnoualutszmalng Uszneudie msmamsaiyaaniiiu
g a A [ 4 1
womasnnaunudenasanlalasou  mamamssiyammsnaunu
A o v I J J 1 A
vuameidmsuinunszud lihlusooud  msmemsalyaswaisni

21maANanas uazmimﬂmﬁnfagaﬁmﬁuaumiﬁﬂ



a 4 a
3.2 MIUATIEHNNNITNY (Financial Analysis)
a 4 4
3.3 MIATIEUMUATHIAAAT (Economic Analysis)
a 4 J a [ Y A 3 9
MIAATIEHMUATHIMAATUazMINUIzIe IinToununiludorue
1% a [} I % a 4
Tasamanndu lasumsdsediunulssamediailuszuy - Fwwamsinsig
I A ] dyd ) @ v A ~ @ A a
wwilunsesrdinNuaurgauRadisumsaadulanzsuniol s
v W [ dy 3 4
Tasems laeodo@iU9sv091ns9mMs (Indicators of Project Worth) uuilunam
v
madadulalumaamu 4 ¢2 deil
- yafiagiugnT (Net Present Value : NPV)
(% 1 d
- ammauwaﬂiﬂﬂwmﬁunu (Benefit — Cost Ratio : BCR)
- a5 Han UL U091 9n15 (Internal Rate of Return : IRR) 1ag
|~ ) o
piuili daswaneuununeluresinsaimsnemuAs M ans
(Economic Internal Rate of Return : EIRR)
naz daswanauununaluveelnsamImediumstuy
(Financial Internal Rate of Return : FIRR)
- 3282121AUNY (Payback Period)
a J 1 I~ 1
3.4 MIIAATIEHANNBDH 1417 (Sensitivity Analysis) tonidu 2 daufe

F2
a 4 o v A
34.1 ﬂ”l’i’JLﬂiWﬁi]ﬂf?ﬁJﬂu (Breakeven) vossiminiuaulan

q Q
'
=5

a 4 A v o w [ d'
3.42 Minsznstindoyanseilavediayusdaldeuniasl
< =
Tagueniilu 5 n3di Ao
a 4 ] o ] y o
- lsmasesudeangdionIn szaugeluriannudeiiu 90%
a J ~ ' v o 1 y o
- Snasasuavanziioulny szaudr Tusaeanuseiu 90%
Y A ~ dy Aa
- dunuasivesamiidomaclalasinig anae 50%
a J )= ] @ ] §y o
- Swasnsuavansitiou vl seaugalugeanudeiy 90% ay
9 A ~ dy a
Aunuasnvesgniiromaslalasou anad 50%
a o ~ v o o 1 § o
- funasnsudsanzidion vl szaudlusisnnumdonu 90% uaz
[ Y
Aunuasivesaniiiromaslalasu anad 50%
Y o J v A @ 1 A 4
ms ldnanmnammsaadulaaamuuuulsumveanar  esnnwallsy Tewiuay
4
Aunuvealasams  wmeduluszeznmaeg  Aunaoaolguedlnsams  lag

natlse TonivazdunuazimsSuslfiuyamiogiu  (Present Value) Tawl¥



10

o a . o @ 1 . . 4 Yo a
9M31AA0A (Discount Rate) lumsmnarnaivan (Discounting) Fams 159n31A0
a 4 4 [ dy d‘ o 7 [

ﬁﬂGluﬂ']ﬁ')miT%ﬁWTQ%TuLﬂiHiﬁTﬁﬁﬁ%31%@@31@@ﬂlﬂﬁlmaUﬂlﬂﬁwu‘ﬁﬂﬁiijﬂﬁﬁ
dd? [ a a 4 9 a 9 o
328281901y 10 ﬂelJ’Llul‘l] LLag'E]Gl5'lﬂﬂaﬂsluﬂ’li'.]Lﬂ51$W‘Vl'l\1ﬂ11:!ﬂ1ﬁlﬂui]$6l°]5@ﬁﬁ1
Y 9

E4 4 '
aoniDoiuignA1316Tnei¥uA (MLR : Minimum Loan Rate) 1 ag91n511a15W18isd

v lvgveelneg 5 ums

4 ad [ Y
1.8 HYa3UdalasIETMINUIIVIINVIYA

Hoyanldlunuisasoimsanseianudu 1l 1duesmsimasnulalasnuinly

Y
LN UL

QU
Y

a X < a a I
Fomassooua ludsemsing  sziludoyanfont  (Secondary data) Tagn1sinu

o @ a J < 4 av aa
ﬁ?ﬂﬁﬂﬂ%@gﬁ%'lﬂﬁuﬂﬁﬂ PREIGEF] ﬂuqﬁa‘wmw L'J‘]Jll"]f@] JTNIUNTITIVY 53Mﬁﬂlﬂﬂﬁ15llﬁ$ﬁﬂ@]ﬂ1ﬂ

] 1 A A Y (] Y 1 9 [ ds’
NUIINTUA N NNYIVBI ey qlﬁ]gai]’lﬂ@n\iﬂﬁgl‘ﬂﬂ Llagmagafﬂ1ﬂﬂﬁgl‘ﬂﬁ‘1‘ﬂﬂ AU

Yoyavinareszing

9 1

Sunualdeniswanlelaseuaunsziamstiuld vinmisde “The Hydrogen
Economy: Opportunities, Costs, Barriers, and R&D Needs” @@ National Academy of
Engineering (NAE) Board on Energy and Environmental Systems (BEES) (2004)
ﬁ’unuﬁmﬁwﬁamﬁﬂaimmu INTINUEOY “An Assessment of the Near-Term
Costs of Hydrogen Refueling Stations and Station Components” 1a® Jonathan X.
Weinert and Timothy E. Lipman (2006) 8% “Hydrogen Refueling Station Costs in
Shanghai” 1a® Jonathan X. Weinert, Liu Shaojun, Joan M. Ogden, and Ma Jianxin
(2006)

é’unummﬁmmaaﬂ%mwﬁq NSNS0 “Cost Analysis of PEM Fuel Cell Systems
for Transportation” lag E.J. Carlson, et.al. (2005)
aunumspanginsaiduiialalasion 90 US DOE Energy  Efficiency and
Renewable Energy

im1Lgazﬂ'?mmmﬂ%’ifﬁumaﬂaﬂ 91N Energy Information Administration (EIA)
Official Energy Statistics from the U.S. Government
ﬁ1?11LL°1JG]LGI’Oétgﬂ‘ﬁ%ﬂlﬁﬂﬂ‘iguﬁqWﬂWlﬂﬂﬁﬂﬂuGﬂElll?ﬂ ﬁ]?ﬂﬂ?ﬁﬂiﬂiﬂ&ﬁ 118!,{5]@‘;

[

$1ia vazgoud oo Ia luia 9100



11

(% = z:' a dgl a d! 9 1 [ 4 4

aravanugydeiinadunnuaisneomd  delaun  Mamsveulason lod

L o 7 2 . @ ¢

(Carbon Dioxide: CO,) MwA15UOUNOUDN l9A (Carbon Monoxide: CO) MavoN lase
) . 0 o . ¢ ..

w93 TuTasiou (Oxide of Nitrogen: NO) madalos laoonloa (Sulfurdioxide: SO,)

Quazam (Suspended Particulate Matter: SPM)  lagmsAIUIULUY Life Cycle

Assessment

Joyaninilszmalng

msuaa lalasounnnszuaumsniunil Fuall mawdsugindanlslasnuan
4 =\ (% 1 a e —-V) I a 4 =S

guamauTag lanznay Iaquiiana dinnuiauInemaasuazma lulay
] a a 4 =

UHINA  NIenIadnemansuazimalulag  (National Metal and  Materials

Technology Center : MTEC)

a 1 AL 4 1 a 1
aunumswan Tuihveslsdlwihowduanlua vn msIlihdhendauvalszms
Tne (nulr))

9 Y v dy a o a [
Foyams Mnasnmgomaisnsuauealszme Inennnsugsnanasnu naznsg
WAIY
o S '
Snusasuanvanzeulualszme ng 91905 UMTVUAINIUN ATLNTNANUIAY
o o Aa o o w
Susosuanls NGV ludszmealng 91005 dan. $16a (uniws)
doyavanynwemaludizme lne ndninnuadaurana

1 o a o @
YAAUDIMIVDULATAN (Carbon Credit) NpAINAUU letnguasHy
NSNOINTTIIUFIAUASTIUIAADY NISNTWNTNYINT FITUALAL TUNAR DN
Q ds‘ d' - -7 U ddgl 1
sasmendemasyoiusngsguIaszeze1oly 10 yull minsumsurelsgma
Tne

E
14 9 o

9 1
on31aeNeau)anMaelna¥ua (MLR : Minimum Loan Rate) 1RA891N5U1IANT

a 4 ] 1 a 4
wislsdvaluguesdng 5w laun sumsnganns s Inewalyd

FUIA15NTI 108 51NANTNANT 1N8 HagsLIMINTIAI0y5en



12

1.9 Yszlaminamanazlasy

2
<3| v W

A J Aav dy I d o @ v A o aw
Wuiiaanwamaitetivztulsg Temidmiunesyualumsdadulemiveayunmsite
1 b4
fannwasaulaTasnululszmalneg  uazdisznougsnonaulalundsanlsTasou  saums
a d'd' 9 v A oa/’ dy a o’d’
ginsgadvnssuinetoslumsaaduleamululdszmalneg  Aeliaunsonnsaniss Teanin
F4
wldsuninmsanulnsamside 1dasae i
A Y v A @ @ = Aav o
1. welditlumuamalumsdadulavesgmnalumseivayunmsAnyideuas W
wasauleTasnululszmealne
2. wWielddunuamalumsdadulavessginahauadsiz ldnasnu lalasnuuny
g’ % dy a I A [}
Wilusemwasioeud lwdszmd lnense i
3. e ldilunuamlumsdadulavesdisznougsnaiaulalundsnulelasiou

osj a d' d' 9 v A
swnegsngaavnssuineteslumsaaduloasnululszmslng



N Y

v d { A
sunssnlanaiuazunfangu)nneives

A o d
2.1 255unssuanan

= a o 4 1 3 1 A aa = =® [ dy
ﬂ'li?fﬂHTJiiﬂlﬂiiiJﬂi‘ﬂﬁu ll'lJ\T@ﬂﬂL‘]Ju 2 AAUAD IDNITANHT UASHNANITIANH AU
=~ =S
2.1.1 AEMSANE

) v
luanadasesnisinizinnndulyl 1dvesmaiimdsnule Tasmuu dumurigu

4

A a % Yo | Yo = Ay Aa 9 A q v o
L%ﬂlWﬁ\?ﬁﬂﬂu@iuﬂﬁzl'ﬂﬁqﬂﬂ Ej']"l]ﬂllﬂﬂ'lﬂ'liﬁﬂy'N'IH’J“’I]EJVILT‘IEJ'J"U@\‘I LW@GI,“KL‘]JHLLU’WINGhJﬂ'ﬁVH

[

v
a o =
98 ANU
4
2.1.1.1 MInenIa (Forecast)

) [ g’ @ 4 a (3 o E4
msthndesnulalasnuunlsmnhfusemasosudiy - zdeshimsneinsainiu
9 9 oy o dy a 4 = 4 £ a @ = A
Aoams IniniunFomassosudvoslszme Inadenon &9 aulyd  Saumadna  (2527) 0
o = < vy 7 o @~ o a vy A a
Amsananuiluldiddursssmaas lumsthnatimuannmasssumnaun luiusomas
Y
pmmbhduanlulsswmgaamnssy  lasimsmaumsonoodiaziduoanos  (Regression
A o @ ~ Jd
Equation and Regression Lines) Tagl¥isiasantio aNga (Least Square Method) Tumswensal
Y Y
YFnamsInhdueluewmasvesdsumnalneg Taslddonadauall wa. 2516 d9 w.et. 2524 Tag

U

= Q/ dy
ugﬂuuuaumﬁ AN

oY = a + bX
lag  a = i]ﬂ@qf A (Intercept)
b = AUYU (Slope)
Y = Wiams I (@n9)
X - USinannudeansIdnszualilihudasil (lasadanTug)



14

4 2’ @ g a 4 ) 4
UDNMNMINEINTAANNARIMT I uFomaITasududl  doaiinmInensalsin
gl & dy a 4 9 A A Y = v 9 912/ % dy a
Wilusomassooudveaszmelnedrs ez lanswdaamaugums ldhdudomas
J Y] { o I Aa
sosuavoslszmelne Tas fuer 5131 1we (2545) Mimsaneianudlull1dvesIasimanan
4 a 4 3’ o 4 1 3/ @
Womaaeanogodnnoosuaz/viommivaludszmalng  imsamamsaisiaviegaaingu
o = a = ] ~
du5egiluernan I wa. 2544 B9 wat. 2558 Taglddoyavesnistllasdouualszmalneg 1la
sailsznamsnad Ias@enlud) wea. 2544 moldlumsnamudamnamstl Tas@eunma
Uszmelne @G we. 2546 D3 WA 2550) tallesnndeyaszuumsnanedveIns
a = 1 A A 1 =) =< 1 :/} = o
UTasaeouualszme IneTiiearatl w.ea. 2544 99 W.a. 2555 W1Tu 39 sdsznamssm
Tua293] WA, 2556 D9 W71 2568 ARt uTIMNlsznamsludl w.ea. 2555
Aav @ [V 1 d a 9 9}09/ o dy a
luuIve  szeadeauuIneasnan lumsnernsailsuannuaosnmslsiniuyemas

4 qﬂ/’ g’ @ g a 4 3 v
SOIUA TINNITMVONIHUYoMaITasuare Il sema lne dauail w.e. 2549 99 w.a1. 2588

2.1.1.2 aunumazrailszlesi (Cost and Benefit)

msvanzianuilulilidveslnssmsduiiuiesdeanudunuuaznailsz Tomives

09.:’ =& = = 3 a = o = I Y ug/‘ a
Tnsamstiueg &9 n3eedna Aenseda (2528) Mshmsanyianudlull1dlumsdalsenunan

9 1 a

s s = ) A 1 g Y A o
leTasnunlosoonleqniniiisy Aunuueslasaims Usznoudie minau mldiielumsaads
1 4 [ o a 1 [ 4 4 o @ 1
szunlilihuagzilszih AunSesdnsuazginsaimanda mngsaeitazmiodldludninau i
[ [ Y o a Aa LY a oy 1 SN
oMU A alsnelumsduiunssans uazaiagay 1 T dounaiss Tenine
A A @ o S o A o J
Quilasuanmsvelalasmunlosean lad duer 51311se 2545) Mimsanianudlullld
A dy a k4 9 A :’ 9
volasaMInanFInaeanogodMndostaz/Msonintihealulszmealneg AUNUVI
9 a a v J - 9 o A @ S 1 Aa qaj A [
Tasamstlsznoudie Suasguludunsndnin ldun anaTesinsginisl mAaduaIostnsuas

' Y o

d 1 o w J a a 1 4 @ d o
Q‘]Jﬂ'im ANDET OIS 159UALENNY  AUSTMITIAINTTY ﬂ1Lﬂ§@Q%ﬂﬁLLﬁ$QﬂﬂﬁmU1Uﬂ

S = 1 Y1 A a = 1 Y1 o A 1 o [ Y 1 1
ey ﬂfl‘lf‘ﬂ'lﬂ’li]u‘] NUNUHYULIPIU  Lash Gl%mEﬂummnummuazmmqﬁﬂm h]&"qu‘l 1

q a

ﬂo

€

1w

a =y S 1 [ 1 a L) [
agAl Adaquagnlinu awssau masisellaa aldselumsuimsan anhigesnm
d' [ 4 1 o % 1 d' 1 [ [l 4
nFesdnsuazginial Anlsgiudy Audensia uazmwuds  druwalss Tenivealnsans
a d' [ [ (%)
Usznoudiy Quildsuanmsngemusa nunanasslduealnsamsne wudes uazms
v Y
¥ nasari ldueliun Issanuihea'ld
Aaov [ [ 1 a 4
luadde  wwerdouuImuainanlumsasdunuuazwalseTowi  Tasazweneuln

v tda 2 o
ﬂi@ﬂﬂqn@unullagWaﬂﬁgiﬂcﬁuﬂlﬂ@mu‘ﬂ\iﬁuﬂ



15

2.1.1.3 9ns1AAan (Discount Rate)

A Ao 091’ dy = o 1 o’/’ 1 g’ o cg a S 9
110991NM5I90A39l  Dnswenssiyamnayaaniniusemassooudniszme Ineld
A
1 @ L = = v W
unazyamvoanasnu lalasnulududunuuasnailss Tewiluemaalifen 40 3 dalunis
a 4 4 § [ a
Ansrzrdunuaznalsy Towl (Cost - Benefit Analysis : CBA) TumsivziuniolfasInsenis
9 Y o v A [ 1 A o Y
apaldnannammsaadulaaanuuuuliuamveana eannwalse Tesiuasdunuuoa
Aa d%' 1 @ 4 Y )
Tasamsaziiaduluszeznainieg  nuaaeaogvedlniams  Taewailss TesinazAunuasi
Y] 1 I 1 ] [ a o o 1
mslSumldiduyamilogiu  (Present  Value)  Taglddasiananlumsduiuindiuan
. . A Ao 9 1 a d A a I 1 A a J
(Discounting) taziea01nNuAde Iautan1s s ziiFalsinaeendlu 2 dimfe MsIaTIEH
4 a 4 a
1/]1\1@9]}11!!,'?’{‘3‘]5@?{1?(@5 (Economic Analysis) HAZNTIATIZHN A TUNITIY (Financial Analysis)
[ Qs; Y a = 1 9 = [ Q"' 4 d’ o
Ay M3y 19onsAnan 191 2 A1 99 IN509ANA AEITT81 (2545) MIMTANHINAADULNUNIIATY
a o Y a <3 = a o 9
m3uuazesygenaasveslnsamagran llihnadn nsdlszuusdandsnuanuiounas
[l Y] 9 &Y a = 3 dy a 9q 9 v 1 Y]
s wiuTeeldmesssvmnanazdinatlusomas 1314905 wanevunuvesiusiing
v 2
Syuanig 18 Yndosaz 6 UINMIPAIUANTZHINOATIHAADULNUTZHINATIATHHVOUDNHU

%

AoNusnsTgU1aNsesay 2 (Thai BDC Monthly Summary, January 2545) sauiudasiaaaama

A Ay Yo a A Y = Y
NINUNTDYAL 8 LLaﬂﬂmmmﬂaﬂWﬁmmﬂaﬂismﬂum@]i§”|u51um€%mm@mmmumamu

IHTHEANEAS (10U vea51IA1T Taniaudl 18333-TH, 2541: 63) fusasRnaamansygenansi
fowaz 10

Tuvaigd fum s191lve @545) dnansAnennuEll1dves Tnssnsnaademas
woanesednndosuazmiommimalulszmalng  SmuasaAaaamamstLvealnsams

[ Y
INAYDINUAINEY (Weighted Average Cost of Capital : WACC) TaalAsmsain il

WACC = Cost of Debt  + Cost of Equity
I-T)xD E
- DDl pgy xRe
D+E D+E
Tag = Rd . = Cost of Debt Ain dunuludruvasms oy
D = Debt A9 YaA1voINTI Y

= Equity 10 Jfaf 198411
. A 9 a o v  gA 9
Re = Cost of Equity 9 AUNUEIUamudmsudneu

yaa v

T = oasimbRu ldtdayana minuiesas 30



16

A 9

9 a ) v YA 9 vy 9 o o 9
ﬂunumuamummuﬁgﬂmjumaﬂﬂﬂmi leauva@unuﬁmmz«laa’ﬁuﬁummi

q

Vlas@ouuvalszmalneludl wea. 2543 TaeldiTnsdnmingas CAPM (Capital Asset

Pricing Model) Ao

Re = Rf  + B(Rm - Rf)
Tag  Rf = Risk Free Rate (Mfiu3oeay 7.13
Rm = Return on Market (M useeaz 15.73
B = Beta Leverage A9A1 Coefficient of Variability 191 0.833

1Y 3 9 a 9 v gAY AN v o " v Y
U AUNUNUNNUTNTURNDDN (Re) T]l’lﬂﬂﬁﬂﬂ']iﬂWH’JmLﬂTﬂﬂiﬂEJag 14.29

U a

1% 1

4
mivAunuludinuesmsgoy (Rd) Ansanvineasmenionusiinisgiamng lne
Y

Do

U

Y
U

Ha ' 1 4 ol | o A Ao
srazgnnvergawa 10 Jull dewensiwihelugaedl wa. 2543 wonlinundemnuiosas

6.555

Y
v o IS

1 [ 1< @ a a
ANUUY WACC uanmnu %’aﬂaz 9.44 1WuonsIANaANINNITIIU

a a

£
fMruadaAnaANaAsEgaas  neasiaenioiusiiniszezensgicvne Ine
. tﬂ‘d ng 1 ddgl a 3 o/ v A a d'
(Average Enterprisc Bond) Mioigasua 10 Tyull TesWnsanvniusiassgicnoi
o 1 A @ a s
pondmitelusgdl wa. 2543 1adasAeaanussBgmansniovas 6.555
=& 1 = (2 A o =3 Y J
FWANANIIN FUIA ANATATAUY (2546) NMIMIANMIANUANAIMIUATHIFNAATIAL
a a 09: a Jd ald o ~ 1 1w
NIMIRUYINIARAsszIUHAa Iihneaandsnuudseiaguuvdemihy. Aina11118as
a dgl (%) 1 [ 49’ a Yo (Y a A a g a ~ :/} A A A 9
AnanaziusgiumuesonsinendetuliumonsRuiennatuas luihiug eswnduily

Y
1elumsanu a Tapiudwmsulassmslanawes liawnsaii@uswowmivllamulagams

'
AN 1w a

Tnimounuluraduiminuluewnald regluanmsainimoasituioge Tasldons
a d'g) :/’ = a 4 Y a 9 4
Ananniovas 51z 7 Nalunsdimsins I indmMsRuazd AT Vg da3
aw [ a A 1 @ ' a o a
Twaive  azl9danAnaniunnaA AT ZHINMIAATIEHNINIUMIRY a3

Anzinud s Egmans



17

2.1.1.4 aunuuazmalsylosiiniadon (Indirect Cost Benefit)

I a 4 1 [ 1 a 4 a a 4
UDNINMT 1F0ATINAAANUANA A UTZH M UATIEHN AU TRULAZ NI NATIZH
4 a e’qs.ll qyw =\ 1 [ 4 a
AUIATHIAEAS msanTzRaeuDifdianuuanaiuluGoweinmsaadunuiay
o F2 Y a 4 4 9 o Y
natse Toruinaoonvedlasamsdie  Taglumsimngimasasvgmaasazdouinuiuias
4 9 1 dy a g A a o a Y o a
watlsz Temimadsumartinnnadie luvaznnsinitzinansiau ludeaiunaa
P o ¢ o v { o a P
Tuwatlsz Tominedonaealasems onilagWus onuswus (2543) NIMIAATIEH
I~ a a o 1 4 a o @
anuiilu i ldveaTasamsasaszuumsnaauazimue Iiihonsaduaaonaduumnaan
] 'o 1 4 a
Thu wagsuad gaalatann (2546) MMsANEIANNANAIMAUATHIMAATLAZNIINTAUYS
a :Jl a 4 [ iy, Ol [ 9 1 = o 9
msdanaszuuran lWihnnwaduainuaeInaduuraaming - nandanalss Teminidou
AN MY Aa P ) A ' Y a o = ¥ A
yoaTnsansh lildedlunsdmszimedunsiiu wu msasaadiiinliunlszanauiegly

U

[ d' 9 = (% 1 o [ zﬂy d'd'
Lmawwu"lmimﬁmwumaau ﬂﬁﬂﬂﬂﬁqt‘gLﬁﬂWﬁ\NWH1Wﬁ1ﬂ1ﬂﬁ18ﬁ\1ﬁ1ﬁiﬂwuﬂﬂ®

e .

Y

1 I 9 1 d‘ ) [ 1 I~ v Aa o 9 v v KR A
valea  @udy  udiloaninnismuIaransznudInanesmiud1uilden  duiudena
{ o [ G 1 1A
MWEHanoUUNUNNdouNTTaa 1 IaduaItuladie Ao MIaaranIznufoAwIAdol
o ] A H g a ] u’»’ 1]
suilounnnmsaamsnaa lihonlseldhaldsemas dniusailumsaa co, so, uaz
~ 1 o a Y v A 9 A 9 o @ 1 qa;'
NO, Mmlasgoonin Tagriinsaalmiluaacuanaununlslumsisaasmaniuiig 1.00 un
1 a [ [ 1 3 1 1 @ 1 4 [
aomsnaanasaulii 1 wie Taswiuilu mldselumsgnuazquasnuiluie 1dganas
v
@ I a [ 1 [ 1 o a a o o @ o @
co, nduau 1Hulu 036 vmdontae alynelumsduiunmsuaziadsszuuiiasiuegdu
I a 1 [ [ 1 4 A
(0. voalselwil luku 0.50 vwmdeniae arlgmielumsund lvszuuwn ludineaamsiia
a I~ a 1 ] o 1 a ]
No, vouTseTvihAaiutu 0.14 vmaeniiie Ghdeyamvinnms Iihesdanialszmealne
I 9!4” a (] 9 1 1
w.A. 2540) waziilumyaams ldgomaslurasnnudesns Wihgega 3.20 vmdewniae msaa
mM3l% I 3.00 vindenie uazmsilszndamlgoevesms Iiihihenaauralszmealnely
1 9 U [ Jd 1A
MINOATINTZUL 6,641 Undien Tatadasil
' Y 1Y = o & P A o =
Tudiuvesdununiedonveslniems  nsesdnd  ggassel (2545  MiimsAn
Y a [ 9y a 1< ~ a
HAADUMNUNNA NI IUIAzIAT BgeNaas ves Insamsguaa Iihaunan ATAITLUVUNAN
@ 9 [ @ Yy a = I dy a Y o o =
wasnuanusouuaz Wi wsulaslsmasssumanazsiadlugomas  1dimsdans
Jan A 9 9 A v A 1w a [ A a
510 latiayanasen i uaziiudununedudanadon dvidy dsuawdsoulihings gu

a 1 Aa I o @
U é’unumﬁmgnﬂé}au (0.44 ‘IJ"ITW]‘CIﬂIﬁ'NI@]-“D”JIﬂN: AUNNUANZATTUNITU TILIINAITU

1 a a o 9 S = (= a 4 9 a
UY6, 2544) Gluﬂ'li'JLﬂﬁ1314‘1/]1\1@']14&?‘51@?”?{@5 G]NhllliJcluﬂ'l‘i'JLﬂ51$W‘VlNﬂ1uﬂ1ﬁNu



18

av a 9 4 9 { 0 <3| v A 9
Glmma% ﬂgﬂﬂﬂunullﬁgWaﬂ53IFJG])'H‘VI'N'E']’lelﬁﬁ’llﬂﬁﬂﬂ']u'lﬂlﬂﬂﬂll'llﬂuﬂjlﬁuslﬂ

launiiga

2.1.1.5 ﬁuﬁemmmazgaﬁwm (Depreciation and Salvage value)

a 1A <]

= o w 1 o a 1 4 I
msaanudousimnianudduuiulumsinedinsams  Tasaudeusiauilu

1 4
1 =

1 9 =t mya K a 1 Q) 1 9 v Aa ~Aq Y 4” a v d =&
aldneseln lulamaduese uadlualsieaassnntuamunldlumsdeduningns
@ Y o v 1 < 1 Y = A g Y = Y Aa v ~
Fuagenlminndaneilulaaiesedl welszleminaumi uazmidunindannsiieny
' 1A 1 4 a [ 4 oazl '
msldaunanhergueslasems  yammaennandousmvesdunswin1asiiuzisenii
1 % o <3| J % o {
yamann gaziihmnsuilusatizTeniveslasamiluilgame & fuer s151lwe (2545) 0
o = g v A & A s 9 A o
mmsansanuiulldvesTassmsndadomaueansgeanndosuaz/mionniiinalu
Uszmalne I¥msAeaudensialuanite Taesmuadudensimamilszuiasvgingindie
v ' y a O o A o
msinmansenazALdoNsINVaIFUNS NG (RN 149) Wa. 2527 TasoryTaseimssmua’ll

= U

9 ] ]
15 1 daiuesliyamannuea1ns ssnuuazd1nauny andonsin 5 1 Tasaudeusia
Y
uazy‘ammﬂﬁ]zﬁuﬂmwwﬂ153;?}iwﬁmw’{nmﬁﬁumwﬁfu
awv o a 1 4 1 a J a @
Tuauive %g1/11m'iﬂﬂﬂnﬁammmazyjammniummmawwmaéﬁummu Tagofe

HUINAINAT)

2.1.1.6 mlszasuilsum (Conversion Factor)

4 a ¢ ) ¢ D) Al A Y = P A Y oa
HDINNMITUATICHNNATUIATHIA TN %1%3mwu,muamwaﬁzmumgammm%ia

[ J @ qaj [l
VlNﬁﬂmJ‘Vi?ﬂ‘VlNlﬁiBg?ﬂﬁﬂi (True Social or Economic Values) muuﬂmmmmwm&’m
A A Y 2 1 @ A s Y A A o 9 2/’ = 1
nlasunlaaneTiuyammedinuvsoias sgmansniase sienmbunldaiuGendn <im
o v a 4 a
197 150 “51Tunetiyd” (Shadow or Accounting Prices) @IUNITAATIZHANAIUMTITUIL
1101 “51MAAIAY (Market Price) 1195 Tumsilszlin dszsmerntbuazfuganyudn13de
A A Y ] = = 9o o 1 9 1 Y I
naztionz lideaemsmaann WMy lganlszneulsumlumslsvmamaeaia Tl
% =) o J A o a 4
FINN H9 1N569ANA YITTal (2545) NMIANYIHAADVUNUN WA UMTRULAZIATHTMANS
a < a @ v @ )
voulasamsguan fhvinadn  nsdiszuusaandsauanudounas IWihsunuTaeldmas
a = <3| dy a Y v Y 1 o ]
sssunanazdaiiuremas  danlszneuliuawesussingadmnssunvalseme lne

(Funwal, 2544) Mimsanuinsdiveslszme Tne 1l w.e. 2541 dail



19

Standard Conversion Factor (SCF) 0.940
Construction Conversion Factor (CCF) 0.925
Transportation Conversion Factor (TCF) 0.926
Machinery Conversion Factor (MCF) 0.970
Land Conversion Factor (LCF) 0.940
Pre-Operating Expenses Conversion Factor (FCF) 0.940
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2.1.1.7 fusTvedlasans (Indicators of Project Worth)
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1. yamilagfugnd (Net Present Value : NPV)
2. damarunallsz TominoAunu (Benefit— Cost Ratio : BCR)
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2561 | 0.0622489 | 99.0190116 | 0.9187395 2581 | 99.9281006 | 0.0718990 | 0.0000004
2562 | 0.1292018 | 99.4263325 | 0.4444657 2582 | 99.9653695 | 0.0346303 | 0.0000002
2563 | 0.2679740 | 99.5175334 | 0.2144926 2583 | 99.9833233 | 0.0166766 | 0.0000001
2564 | 0.5549696 | 99.3416430 | 0.1033874 2584 | 99.9919699 | 0.0080300 | 0.0000000
2565 | 1.1458011 | 98.8043940 | 0.0498049 2585'( 99.9961336 | 0.0038664 | 0.0000000
2566 | 2.3507742 | 97.6252398 | 0.0239859 2586.| 99.9981384 | 0.0018616 | 0.0000000
2567 | 4.7619060 | 95:2265440 | 0.0115500 2587 | 99.9991037 | 0.0008963 | 0.0000000
2568 | 9.4078169 | 90.5866217 | 0.0055616 2588 | 99.9995684 | 0.0004316 | 0.0000000
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2556 756,660 2576 1,375,895
2557 779,624 2577 1,417,652
2558 803,284 2578 1,460,676
2559 827,663 2579 1,505,005
2560 852,781 2580 1,550,680
2561 878,662 2581 1,597,742
2562 905,328 2582 1,646,231
2563 932,804 2583 1,696,192
2564 961,113 2584 1,747,669
2565 990,282 2585 1,800,709
2566 1,020,336 2586 1,855,358
2567 1,051,302 2587 1,911,666
2568 1,083,207 2588 1,969,682
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2549 0 603,675 2569 198,016 30
2550 0 611,161 2570 355,773 15
2551 0 607,722 2571 571,075 7

2552 1 583,828 2572 804,501 4

2553 1 527,472 2573 1,006,973 2

2554 3 432,791 2574 1,157,217 1

2555 6 313,369 2575 1,262,453 0
2556 12 199,628 2576 1,338,669 0
2557 26 114,727 2577 1,398,922 0
2558 56 61,616 2578 1,451,320 0
2559 119 31,833 2579 1,500,348 0
2560 256 16,113 2580 1,548,366 0
2561 547 8,073 2581 1,596,593 0
2562 1,170 4,024 2582 1,645,661 0
2563 2,500 2,001 2583 1,695,909 0
2564 5,334 994 2584 1,747,529 0
2565 11,347 493 2585 1,800,639 0
2566 23,986 245 2586 1,855,323 0
2567 50,062 121 2587 1,911,649 0
2568 101,906 60 2588 1,969,673 0
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2551 0 1,822,558 2571 1,321,169 7,990
2552 1 2,406,386 2572 2,124,500 3,970
2553 2 2,933,858 2573 3,128,973 1,971
2554 5 3,366,649 2574 4,280,856 978
2555 11 3,680,018 2575 5,531,962 485
2556 23 3,879,646 2576 6,846,645 240
2557 49 3,994,373 2577 8,195,505 119
2558 105 4,055,989 2578 9,544,919 59
2559 224 3,484,147 2579 10,847,251 29
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2561 1,027 2,289,450 2581 13,065,362 7
2562 2,196 1,709,646 2582 13,906,522 3
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2567 95,377 125,513 2587 16,753,337 0
2568 197,227 63,957 2588 17,271,690 0

~ ya o
nu: mﬂm‘sﬂizmmm‘mmm%




78

Jd 1a Y : Y] 1 a J
4.1.1.3 ﬂ]ﬁf>nﬂﬂ1iﬂ!1|§N1mﬂ1§1%‘WaQQ11!‘1aiﬂi!i]‘u‘nﬂ!m‘u1!1%14!’“9!1/‘@%5&]81!9’]

A aw & e o XA a o A a A = P
WoanNuel vz lwiuyemassasuatludlnlseumeumweonaasnanailse T
v o Y 2 4 ¢ v d ey ’
v03m3 l¥wasanu lalasmulumsnaumniiuyomassnoud AT 1IABININITAIANIT Al
a Y g’ @ dy a o 9
UsuamslandanulaTasmunaununiniudssmassosudusarlszme Inaluesuaadoe
as g (A 9 o 3‘ g dy a J
3ms lumsmamsaidTuanslandsnulsTasnunaunuiiuyemassnoua
Y Y
dmsulszmalne aziiuerdoyalsunams lihiusemassovestszmalng vazdsmmse
Qs: = [ 9)3‘ % dy a 1 4 Y 9
Tulszmealne Aauail w.e. 2536 - 2548 1midasms lniniusemasaesnoud 1 Ay Tasdoya
Y Y
Usuamslniiuyomassoveslszmealneg 111171910811 n U U TeuNguaz N UNE 991U
ATENTINaINY vazdnusaludszmealne duanasumMsIUAINNUN NITNTNANUIAL

Aa915199 4.8
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M3 4.8 Usunamslaiuiusemassovetszma lne tazdusalulszmalne dauail

N.A. 2536 — 2548

gl vhiudomas @uaas) 50 (A1)
2536 16,745.5 11,101,758
2537 18,660.2 12,579,903
2538 21,717.4 14,097,719
2539 24,583.6 16,093,896
2540 24,7433 17,666,240
2541 22,340.3 18,860,512
2542 22:185.0 20,096,536
2543 21,629.8 20,835,684
2544 21,976.9 22,589,185
2545 23,289.7 24,517,250
2546 25,085.9 26,378,862
2547 27,196.0 20,624,719
2548 26,816.2 25,266,294
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MANTAAA WA, 2549 — 2588

NU2Y: ang
i Usmahisemas b WEmaniviudeomas

2549 0 2569 487,539,552
2550 0 2570 926,208,423
2551 0 2571 1,630,177,217
2552 1,234 2572 2,621,399,305
2553 2,468 2573 3,860,808,495
2554 6,169 2574 5,282,105,410
2555 13,573 2575 6,825,832,592
2556 28,379 2576 8,448,006,799
2557 60,461 2577 10,112,351,664
2558 129,558 2578 11,777,380,105
2559 276,391 2579 13,384,314,536
2560 592,267 2580 14,855,843,113
2561 1,267,205 2581 16,121,219,518
2562 2,709,622 2582 17,159,118,431
2563 5,793,114 2583 18,009,189,672
2564 12,370,981 2584 18,737,569,745
2565 26,364,528 2585 19,401,632,069
2566 55,945,806 2586 20,039,126,273
2567 117,684,727 2587 20,671,774,991
2568 243,356,423 2588 21,311,365,574
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d’ a Y v 3’ o Ay a 4 [~ 3’ @ a
M1319N 4.10 ﬂﬁll”If,Llﬂ1§GlflﬂNa\N11!hlaiﬂ'imuﬂﬂll‘ﬂuu’]uul‘ﬁ@LWﬁ\iiﬂﬂuﬁ TSN AT REVA IS TRR LAY

Y v
wazihruAra manmsal lueuIna aduall W.a. 2549 — 2588

NUY: ang

i Vg Yfudisa f Vg ViR
2549 0 0 2569 141,386,470 346,153,082
2550 0 0 2570 268,600,443 657,607,981
2551 0 0 2571 472,751,393 1,157,425,824
2552 358 876 2572 760,205,798 1,861,193,507
2553 716 1,752 2573 | 1,119,634,464 | 2,741,174,031
2554 1,789 4,380 2574 | 1,531,810,569 | 3,750,294,841
2555 3,936 9,637 2575 | 1,979,491,452 | 4,846,341,140
2556 8,230 20,149 2576 | 2449,921,972 | 5,998,084,827
2557 17,534 42,927 2577 | 2,932,581,983 | 7,179,769,682
2558 37,572 91,986 2578 | 3,415440230 | 8,361,939,874
2559 80,153 196,238 2579 | 3,881,451216 | 9,502,863,321
2560 171,757 420,510 2580 | 4,308,194,503 | 10,547,648,610
2561 367,489 899,716 2581 | 4,675,153,660 | 11,446,065,858
2562 785,791 1,923,832 2582 | 4.976,144345 | 12,182,974,086
2563 1,680,003 4,113,111 2583 | 5222,665,005 | 12,786,524,667
2564 3,587,585 8,783,397 2584 | 5,433,895226 | 13,303,674,519
2565 7,645,713 18,718.815 2585 | 5,626,473,300 | 13,775,158,769
2566 16,224,284 39,721,523 2586 | 5,811,346,619 | 14,227,779,654
2567 34,128,571 83,556,156 2587 | - 5,994,814,747 |- 14,676,960,244
2568 70,573,363 172,783,060 2588 | 16,180,296,016 | 15,131,069,558
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v 9
M1 4.11 51110 UAY All Countries Spot Price FOB Weighted by Estimated Export Volume

Y
(511 2 FUaiuInUaLsazIADY) T1BIADUAIAT] W.A. 2540 - 2548 ($/Barrel)

woual | s | | weudl | s | | weudl | s | | weudl | saen | | mewdl | sim
1/2540 | 23.18 1/2541 | 15.21 1/2542 | 9.76 1/2543 | 23.17 1/2544 | 22.10
2/2540 | 21.56 2/2541 | 13.38 2/2542 | 10.04 2/2543 | 25.95 2/2544 | 24.76
3/2540 | 18.54 3/2541 | 11.81 3/2542 | 10.26 3/2543 | 27.15 3/2544 | 23.44
4/2540 | 17.62 4/2541 | 12.39 4/2542 | 14.09 4/2543 | 23.39 4/2544 | 22.76
5/2540 | 17.25 5/2541 | 12.39 5/2542 | 15.94 5/2543 | 24.29 5/2544 | 25.38
6/2540 | 17.69 | | 6/2541 | 12.11 6/2542 | 1421 | | 6/2543 | 27.72 | | 6/2544 | 26.55
7/2540 | 17.39 7/2541 | 10.82 7/2542 | 16.28 7/2543 | 28.70 7/2544 | 23.73
8/2540 | 17.68 8/2541 | 11.49 8/2542 | 18.74 8/2543 | 25.21 8/2544 | 23.61
9/2540 | 17.22 9/2541 | 11.61 9/2542 | 20.09 9/2543 | 30.59 9/2544 | 24.90
10/2540 | 18.66 10/2541 | 13.76 10/2542 | 22.68 10/2543 | 28.33 10/2544 | 20.09
11/2540 | 18.25 | | 11/2541 | 11.79 | | 11/2542 | 21.49 | | 11/2543 | 29.37 | | 11/2544 | 18.31
12/2540 | 17.01 12/2541 | 9.48 12/2542 | 24.33 12/2543 | 29.66 12/2544 | 17.35

woud | s | | wewal | san | | @eudl | sien | | deudl | s1m

1/2545 | 18.68 1/2546 | 29.03 1/2547 | 28.00 1/2548 | 35.16

2/2545 | 17.77 2/2546 | 30.00 0Nl v e i £ 2/2548 | 41.54

3/2545 | 19.16 | | 3/2546 | 31.71 | | 3/2547 | 30.88 | | 3/2548 | 45.07

4/2545 | 24.83 4/2546 | 25.01 4/2547 | 30.07 4/2548 | 46.84

5/2545 | 24.50 5/2546 | 22.04 5/2547 | 33.63 5/2548 | 45.20

6/2545 [ 2231 | | 6/2546 | 2572 | | 6/2547 |35.29 | | 6/2548 | 46.65

7/2545 | 24.14 7/2546 | 26.52 7/2547| 31.61 7/2548 | 52.55

82545 | 24.51| || 8/2546. | 26.66 | | 8/2547-| 3827 | | 8/2548 | 55.05

9/2545 | 26.07 9/2546 | 27.05 9/2547 | 37.05 9/2548 | 60.75

10/2545 | 27.44 10/2546 | 26.29 10/2547 | 41.62 10/2548 | 55.99

11/2545 | 24.53 | | 11/2546 | 26.28 | | 11/2547 | 40.84 | | 11/2548 | 53.39

12/2545 | 24.27 12/2546 | 27.23 12/2547 | 36.83 12/2548 | 49.42

M Us. Energy Information Administration
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9
CY

v I Y Y
9199 4.12 YSuamslainiuauvedTan aeumasiiall dauall w.ea. 2540 - 2548

Wie: Suunsisanedu

il WEmnamsliuauesTan
2540 73.29272
2541 73.94489
2542 75.59647
2543 76.61937
2544 77.40645
2545 78.08171
2546 79.74216
2547 82.45221
2548 83.98525

M US. Energy Information Administration

M9 4.13 waasuiuraswnellszmaueanslan dauatl w.e. 2540 - 2548

Wie: Auduaeaals ansgemsm

il wRasaiaasmellsmaresialan
2540 29,875.733
2541 29,628.951
2542 30,726.944
2543 31,546.106
2544 31,309.580
2545 32,517.308
2546 36,481.109
2547 40,894.780
2548 43,886.037

11 : International Monetary Fund
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v £ v [ Y 9
ms1eh 414 USnanihniudunauaiaaizsaatuin ldnnrquinznieanueaiiy
9
moldannzisyganazanmmadenssuluilogiu (BUR) daall
N.f1. 2540 - 2548

! Y Y J
U TUHATUDITLIA

1 151191 EUR
2540 1,018.515
2541 1,020.075
2542 1,032.753
2543 1,016.772
2544 1,028.132
2545 1,031.954
2546 1,213.112
2547 1,265.026
2548 1,277.228

N US. Energy Information Administration

v
deyammann15nnney (Regression Equation) vosimniiuay Taeliisidedes

v Y
0 Elﬁq’@ (Least Square Method) larasail

C = -23.81953 fiszeuiod A1) 0.3557
a = 2.974651 fiszy TodAny 0.5709
b - 0042613  fissAuiiudidny 0.0000
d = -0.082679 fszaiod 1) 0.0000
R-Squared = 0.8547
Sy 92 1daumananosves AT AL Ao
P = -23.81953+ 2:974651-Q + 0.042613 GDPW — 0.082679 EUR

Y
Y

o °9; v A {y o 4 °9/ v A v
'Ll'lﬁllﬂ'l‘iﬂﬂﬂ’f)ﬂﬂl'ﬁ]ﬁﬁ'lﬂ'lu’muﬂﬂﬁllﬂ mmﬂmimmimmmuﬂﬂuamﬂm GNLWIL‘TJ

[

= = a a' dgl A Y a d! 9 U
WA, 2549 D9 W.A. 2588 Taolivoauyd 11 o IMsuAIurioanasuesdilsodse daldun Q
GDPW tag EUR 1311 11 1udasuaw
MINToyAALAT) WA, 2540 - 2548 92 1477

v

1 4
Q loasimamuiuiay 1.52894 %
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[

GDPW ueasmauutlay 4.47291 %
v F4
EUR Noasmamuiuilay 2.68182 %
o w { { o Y a { <3| o .
hoasmsnlasunaunaeveis 3 dualseasenla vulludoyaluounadwuall wa.

2549 - 2588 NDINWIAIANINIIANNTUAD AUAT) W, 2549 - 2588 1AGIA15199 4.15

Y g/ v a A L 09/‘ =
ﬂﬁN‘ﬁ 4.15 s1NuAuNIaNIsal lueuaa Al W.f1. 2549 - 2588

Wi Avaa1s ansgesmasLIsIsa

1 SRy 1 ShTiAY
2549 55.33 2569 219.97
2550 60.19 2570 233.33
2551 65.31 2571 247.35
2552 70.70 2572 262.09
2553 76.37 2573 277.56
2554 82.35 2574 293.80
2555 88.64 2575 310.86
2556 95.26 2576 328.77
2557 102.23 2577 347.57
2558 109.56 2578 367.30
2559 117.28 2579 388.01
2560 125.39 2580 409.74
2561 133.93 2581 432.54
2562 142.90 2582 456.47
2563 152.33 2583 481.57
2564 162.25 2584 507.91
2565 172.68 2585 535.53
2566 183.64 2586 564.51
2567 195.16 2587 594.90
2568 207.26 2588 626.77
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2549 5\3 WA, 2588 enoonidi S1IANNTUUFY 1HazIA1TUAEe AT INN 4.16 uag 4.17

J " W a o [ a " W o
Tag 1 V15t5a AU 158.987 a5 LLag 1 ADAAITAKITOINTNT (NINY 41.86 VN Tagu191noA31
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Y g} Y A A L :/‘ =
M990 4.16 51AMNNUVUFUNAAMTE! TUOUIAA AILAT] WA, 2549 - 2588

UG VINADANT

il AT R A AT
2549 22.73 2569 71.43
2550 24.17 2570 75.38
2551 25.68 2571 79.53
2552 Ol 2/, 2572 83.89
2553 28.95 2573 88.47
2554 30.72 2574 93.27
2555 32.58 2575 98.32
2556 34.54 2576 103.62
2557 36.60 2577 109.18
2558 38.77 2578 115.01
2559 41.05 2579 121.14
2560 43.45 2580 127.57
2561 45.98 2581 134.31
2562 48.63 2582 141.39
2563 51.42 2583 148.82
2564 54.36 2584 156.61
2565 57.44 2585 164.78
2566 60.68 2586 173.35
2567 64.09 2587 182.34
2568 67.67 2588 191.77
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Y g} 2 A o ug/‘ =
ﬂﬁNﬁ 4.17 siiduAanamamsal lueuIna Awad W.f1. 2549 - 2588

UG VINADANT

il AT il snhiAesa
2549 21.00 2569 69.70
2550 22.44 2570 73.65
2551 23.95 2571 77.80
2552 25.54 2572 82.16
2553 2l 2573 86.74
2554 28.99 2574 91.54
2555 30.85 2578, 96.59
2556 32.81 2576 101.89
2557 34.87 2577 107.45
2558 37.04 2578 113.28
2559 39.32 2579 119.41
2560 41.72 2580 125.84
2561 44.25 2581 132.58
2562 46.90 2582 139.66
2563 49.69 2583 147.09
2564 52.63 2584 154.88
2565 55.71 2585 163.05
2566 58.95 2586 171.62
2567 62.36 2587 180.61
2568 65.94 2588 190.04
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H 4 3‘ v oA 3 =~ 3 =y
ﬂTW"?I 4.2 WaNIIMANITUIIAUINUAUNG 3 NTUUDN EIA fauail W.f. 2548 — 2573

(f.71. 2005 — 2030)

100 +

a0

60 1 Reference

40

Low Qil Price
20 1
History Projeciions
g
1980 1995 2004 2015 2030

111: International Energy Outlook 2006 by Energy Information Administration
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2 v Y Y
aaiy lunsdisianiniuduTandede nsdisaniwiudulangs uaznsdisaniniuay

H 4 :' v A 3 S 3 =
ﬂﬁNﬁ 4.18 WANITAIANITUIIAIUINUAUNG 3 NTU ADINVDN EIA Aauad W.f1. 2549 — 2588

wie: avaansanigemInAeLNsiIa

1l n3@igeds | nadige | nsdia 1l ns@isede | nadige | nsdid
2549 53.95 53.95 53.95 2569 48.39 85.98 27.99
2550 51.46 Sasal 49.72 2570 48.80 86.98 27.99
2551 48.98 56.47 45.48 2571 49.19 87.98 27.99
2552 46.49 57.73 41.23 2572 49.58 88.98 27.99
2553 43.99 58.99 37.00 2573 49.99 89.98 27.99
2554 43.78 61.59 35.23 2574 50.53 90.98 27.99
2555 43.59 64.18 33.55 2575 51.08 91.98 27.99
2556 43.39 66.79 31.96 2576 51.63 92.98 27.99
2557 43.19 69.39 30.44 2577 52.19 93.98 27.99
2558 43.00 71.98 28.99 2578 52.75 94.98 27.99
2559 43.39 73.59 28.79 2579 53.32 95.98 27.99
2560 43.78 75.18 28.59 2580 53.90 96.98 27.99
2561 44.19 76.78 28.40 2581 54.48 97.98 27.99
2562 44.59 78.39 28.20 2582 55.07 98.98 27.99
2563 44.99 79.98 27.99 2583 55.66 99.98 27.99
2564 45.59 80.98 27.99 2584 56.26 100.98 27.99
2565 46.19 81.98 27.99 2585 56.87 101.98 27.99
2566 46.80 82.98 27.99 2586 57.48 102.98 | 27.99
2567 47.39 83.98 27.99 2587 58.11 103.98 27.99
2568 47.99 84.98 27.99 2588 58.73 104.98 27.99

: nmsdszanamsvedide
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EIA 3 3 Nl SR W.A. 2549 - 2588 neneonili 51 INTUUUFY tagsniTuAra A9
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Y g} o A A L :/‘ = 3 1
ﬂﬁNﬁ 4.19 51NN UUUFUNAIANITD I e UIAA 910 EIA 119 3 nsal Aduall w.e. 2549 - 2588

UG VINADANT

1l n3diede | nadiqe | nadidn 1l n3@isede | nadige | nsdid
2549 22.32 22.32 22.32 2569 20.68 31.80 14.64
2550 21.59 22.69 21.07 2570 20.80 32.09 14.64
2551 20.85 23.07 19.81 2571 20.91 32.39 14.64
2552 20.11 23.44 18.56 2572 21.03 32.68 14.64
2553 19.38 23.81 17.31 2573 21.15 32.98 14.64
2554 19.31 24.58 16.78 2574 21.31 33.28 14.64
2555 19.26 25.35 16.29 2575 21.47 33.57 14.64
2556 19.20 26.12 15.82 2576 21.64 33.87 14.64
2557 19.14 26.89 15.37 2577 21.80 34.16 14.64
2558 19.08 27.66 14.94 2578 21.97 34.46 14.64
2559 19.20 28.13 14.88 2579 22.14 34.75 14.64
2560 19.31 28.60 14.82 2580 22.31 35.05 14.64
2561 19.43 29.08 14.76 2581 22.48 35.35 14.64
2562 19.55 29.55 14.70 2582 22.65 35.64 14.64
2563 19.67 30.02 14.64 2583 22.83 35.94 14.64
2564 19.85 30.32 14.64 2584 23.01 36.23 14.64
2565 20.03 30.61 14.64 2585 23.19 36.53 14.64
2566 20.21 30.91 14.64 2586 23.37 36.82 14.64
2567 20.38 31.20 14.64 2587 23.55 37.12 14.64
2568 20.56 31.50 14.64 2588 23.74 37.42 14.64

A ya o
nua: %1ﬂﬂ1‘§ﬂi$h1mﬂﬁ"ll’€]ﬁlﬂ’mﬂ
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Y g’ 2 A J Qs; ~ 3 (=
ﬂ151\1ﬁ 4.20 siuAsanaansal luouIna 910 EIA 119 3NN fauail W.F. 2549 - 2588

UG VINADANT

1l n3diede | nadiqe | nadidn 1l n3@isede | nadige | nsdid
2549 20.59 20.59 20.59 2569 18.95 30.07 12.91
2550 19.85 20.96 19.34 2570 19.07 30.36 12.91
2551 19.12 21.34 18.08 2571 19.18 30.66 12.91
2552 18.38 21.71 16.83 2572 19.30 30.95 12.91
2553 17.65 22.08 15.58 2573 19.42 31.25 12.91
2554 17.58 22.85 15.05 2574 19.58 31.55 12.91
2555 17.53 23.62 14.56 2575 19.74 31.84 12.91
2556 17.47 24.39 14.09 2576 19.90 32.14 12.91
2557 17.41 25.16 13.64 2577 20.07 32.43 12.91
2558 17.35 25.93 13.21 2578 20.24 32.73 12.91
2559 17.47 26.40 13.15 2579 20.41 33.02 12.91
2560 17.58 26.87 13.09 2580 20.58 33.32 12.91
2561 17.70 27.35 13.03 2581 20.75 33.62 12.91
2562 17.82 27.82 12.97 2582 20.92 33.91 12.91
2563 17.94 28.29 12.91 2583 21.10 34.21 12.91
2564 18.12 28.59 12.91 2584 21.28 34.50 12.91
2565 18.30 28.88 12.91 2585 21.46 34.80 12.91
2566 18.48 29.18 12.91 2586 21.64 35.09 12.91
2567 18.65 29.47 12.91 2587 21.82 35.39 12.91
2568 18.83 29.71 12.91 2588 22.01 35:69 12.91
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4.1.1.5 mamanmsaia ithanlsddihadiuanlua

Tugnased WAl umsuemih b laTasnuag 19l dihinga 1don Tse i
fuanlug  Tugrnaitanudesns1dliihdr ldeeilaslslvih Wy nawen uie
SuvgaT1Ms (Off Peak) 1i{0901n ansaraauaziuialaTasnue 1318 a1 fidemas
YaTasinu fagimaadiaiun doduaailumsdundanulslanouldiusooud

Tuondsell  szideyadunulunisaanliihonTsdihawiuanlug  menms
Tthmseaauialszmelng (uln) Tasiimsmaunumseaa ldihdenielumitsumae

a o Jo 1 4 a A % { @ {
nlataddn Tue (Un/kWh) nyaargomasihly uazndenu i ldeenun demisieh 421
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d’ 1 di} a a a 4 [ 1 a a 4 9 a
M1919N 4.21 yjamwammmuwuaﬂ"lm wmmu"h/\hﬂwmﬂmuwuaﬂ”lu@ LAZAUNUNITHARA

Tdhon s lvihouiuan Tud dauat) w.ea. 2512 — 2548

yas WAl | dunuae yan WAL Aunu
Y| dewas Tl et Y | domas Iuldth ADYUIY
@) | @1 kWh) | WIn/kwh) @un) | @ kWh) | (WIn/kWh)

2512 | 23.8 266.44 0.08747 2531 | 2,690.94 | 6,788.56 0.39639
2513 | 2297 262.16 0.08762 2532 | 3,184.17 | 7,358.15 0.43274
2514 | 27.65 278.10 0.09943 2533 | 3,93630 | 10,230.53 | 0.38476
2515 23.84 251.28 0.09487 2534 5,368.78 12,514.55 0.42900
2516 23.98 230.10 0.10422 2 385 5,799.43 15,081.76 0.38453
2517 | 35.99 226.85 0.15865 2536 | 5,608.40 | 13,830.94 | 0.40550
2518 53.51 294.98 0.18140 2537 6,163.00 14,064.63 0.43819
2519 43.89 301.33 0.14565 2538 5,686.59 14,840.39 0.38318
2520 | 51.96 291.71 0.17812 2539 | 7,348.67 | 16,670.16 | 0.44083
2521 65.73 370.80 0.17727 2540 8,959.69 18,808.54 0.47636
2522 | 268.00 1,165.09 0.23003 2541 | 841841 | 16,817.17 | 0.50058
2523 230.95 1,327.08 0.17403 2542 7,706.76 15,587.78 0.49441
2524 353.48 1,671.41 0.21149 2543 8,025.53 15,450.42 0.51944
2525 | 540.32 1,725.87 0.31307 2544 | 849772 | 17,306.58 | 0.49101
2526 713.46 1,850.49 0.38555 2545 8,653.33 16,890.30 0.51233
2527 | 87231 2,126.55 0.41020 2546 8,878.08 | 17,133.53 | 0.51817
2528 2,058.45 444531 0.46306 2547 8,810.95 17,505.82 0.50332
2529 | 2,410.99. | -5,378.86 0.44823 2548 | 8,664.59 | 1833445 | 047259
2530 2,772.27 6,681.87 0.41489

n1: M3 ihdheraauvalszmalne

v Y
nnmsnms Iihdhenaauvalsemalne  1dimsamanisaisauyomasan ludeonld

Tumsdaruruannsideluil we. 2550 — 2564 (PDP 2007) 11 masuda 10180 Tug aziiinau
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9

3.14% aell hdeyanldll  wmamsaidunumswaaliienTsdlvihowauan ludlu
.

%¥291781 OFf Peak ADIUD I W.A. 2588 3915199 4.22

mei 422 dungumswaalidhonTsedldihsmdudnlud lusiawnar off Peak fintanisal

aquall w.e. 2549 — 2588

[l (=Y [ o’o'/
Y128 VINAeN 1ainad 1ua

gl Aunumsnaa lihaenie il Aunumswan lihaeniae
2549 0.48742 2569 0.90435
2550 0.50272 2570 0.93274
2551 0.51850 2571 0.96201
2552 0.53477 2572 0.99221
2553 0.55156 2573 1.02335
2554 0.56887 2574 1.05547
2555 0.58672 2575 1.08860
2556 0.60514 2576 1.12277
2557 0.62413 2577 1.15801
2558 0.64372 2578 1.19436
2559 0.66393 2579 1.23184
2560 0.68477 2580 1.27051
2561 0.70626 2581 1.31039
2562 0.72843 2582 1.35152
2563 0.75129 2583 1.39394
2564 0.77487 2584 1.43769
2565 0.79919 2585 1.48381
2566 0.82428 2586 1.52935
2567 0.85015 2587 1.57736
2568 0.87683 2588 1.62687

A ya o
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Jd 1a a
4.1.1.6 msmﬂmimﬂsmmuawymammﬂ

av dy o d (a a g =\ 1 a

TuuAdeil azimsmamsaidSuauanyNIeIMa §93 2 49U A9 1. YaNEN9e 1A
A a 9 o 1 a A a 9 1 Aa a L
AN lFInsud luMsauANUUEY 2. uaiENIIeINANNANMT IFo1uruan lud lu

a 4 o g/ 4
mawaa Tduwerineniih 1 lame la Tasou
a A a 9 L 1 ° a A g 4
PANENIDIMANNAINMS 1BTDEUA JUMTANIIANIUAY uAaiei]uwalsy Teas
(% g’ % g a J % a d‘a 1
TumsldndanulaTasmuuunininfudsemasnsud  FauanyNinanmMIaNUIANYUTINIG
7 o A A Y o A o s g L o
sooudtiy fiog 5 wiledlenu Ae MwAlsUellaeenled (Carbon Dioxide: CO,) M
4 o — (9 J . .
A3 VOULDUDN LA (Carbon Monoxide: CO) Maaon ldvoelulasau (Oxide of Nitrogen: NO,)
@ o 7 P ' . £
Masaes laoon lud (Sulfurdioxide: SO,) vJuazam (Suspended Particulate Matter: SPM) ¢4
9 A o 9 I a (] A 1 dy 3 =
Poyaninnldilulsnamstassyaiivnisomamiain awall we. 2540 — 2548 9INAIY
o % [ o [V [ a
WALNWSINUNAUNUUAZDUTNENAIIY NFLNIWNENTY NIUAIVAUNANY  ATLTNIN
NTNINITITUIALAL AN tazdninauanauralszmealne
E4 a A a T L
MImMamMIdiNanEN e IMANNaIINMIANIANTLadTassoeud lulsemalne  Tu
Aaov dy o 1 d' 1 4 [ o 1 a 1 ]

NUIEH  MIMIAURASNTINA 1 Audzimsdassuansuaazilsznnesnyunilaly

S o a a ] 9 o d’d = osj 9 1 d' =
nat 1Y TagmsihlSuavanvugazlsannmsaiesiuiuseniluiiug udmaunasaell

RRINE

a d' o % U ' i=1 C:a'rl
PANYNIOINMANTDeus I Autlaseeany luuaaziszmnn = ]
Tagh
Pollution = Usuawanynemalunaazlsaanidn 1,2, ..., 9

Car = sawsalulsemalne a1, 2,9

@9 1 A wa. 254039 2 Al w.a. 2541 1)iFesqaunseneiln 9 Aell w.a. 2548)
aaiu vz laganuniernia daldun mansuoulasen lad (Carbon Dioxide: CO,) M
4 4 . 4 J . .
ATVOUVDUDN LA (Carbon Monoxide: CO) Maoon laavodlulasau (Oxide of Nitrogen: NO,)
o o ¢ . ' . d'
Masamos laoon lae (Sulfurdioxide: SO,) duazam (Suspended Particulate Matter: SPM) M

F00UA 1 Aulapsoonin AIn1519N 4.23
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H a a 1 A J Y U
M990 4.23 YSuavanynwomeauaazUsemnninsasua 1 aAudasgesnun

Y12e: N lansy

Uszinnuaiyn1eeIna Ysnaiisosud 1 Auassesniaedl

] 4 4

mamivou laoon laa (CO,) 2,336.24

2] 4 4

M5 uouNoUen lua (CO) 22.53

Maeon ledueslulasou (NO) 10.27
Madamles lavon lud (S0,) 1.41

Fuaz009 (SPM) 3.51

1: nmsdszanamsvedive

Tudiuveauaiismaoimanianinms Igauiuan ludlunmswaa T wiverhuiuen
g} 9 YoV o a A | 9 Aoy Y n 9 aw A& o ¥
il lamalaTason dunfaiesnnidudununiudes ildvesannideil Tamihdoyauoin
NINAILANUANY NIZNTNNTNONTFITNMALAFuadon uagms ihhendaurelszma
Tng n1dhseanu B Tums datwmuianndidewmaa Tuih wa. 2550 - 2564 (PDP 2007) Ntaue

1 v £ 9 [ A
ABNTSNT WNANTU ‘*]Nllﬂwaﬂﬂﬂﬂ"lﬂ\iﬁﬁ"lﬂﬂ 4.24

51N 4.24 YSinamsddesuaiznisorimaninlse o siuan lud vuia 700 MW

UszinnuaienIse 1N Ysinahlsdidihawdsnanludldesesnindedl
9] 4 4 Y o
maas e laoen lag (CO,) 444 Brudu
Y 4 [ 9 (] A [
maoon lyauesluTasou (NO) 350 daulududau 130 0.000350 N
madales lasonlod (SO,) 320 A luduau w3e 0.000320 nTw
fuazo04 (SPM) 120 fiaaniuAoaMNARAT 130 0.000244 NN

M nsumuguuaiy wazms ihihenaauvelszmalne

nnveyatdu Mmamsveu lasen luanidsseenuainmsnaa lrlihae1se Tniaw
Auanlud 1 kwh aziii 0.72 Alansy
= Qﬂl‘ Pl J v @ a qaj J
MNNATTIUANI US DOE A1131 sasudndsalalasou 1 Ay szdadagilnsaliny
malaTasiou 5 Alansy uazandoyaluauves Jonathan X. Weinert and Timothy E. Lipman

(2006) AMIMIANBUTBY “An Assessment of the Near-Term Costs of Hydrogen Refueling Stations
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and Station Components” N1UUDY Jonathan X. Weinert, Liu Shaojun, Joan M. Ogden, and Ma
Jianxin (2006) M IMsANHUTO “Hydrogen Refueling Station Costs in Shanghai” 1UUDY Seth,
v ) Y
Dunn (2002) AMmsAnyTeq “Hydrogen futures: toward a sustainable energy system” 37UV
-4 =S Y] 1 a U [ 1 @
msfnyvesguimalulag lavzuaziaquisna  (MTEC) lananiadeqdun  wasu
v Y
a [ ~ 1" W [ o w a 4
"laimmu 1 ﬂIﬁﬂill %3!,'VIEJUWl1ﬂﬂWﬁQQWHﬂWﬂuTNuL%@LWﬁQﬁﬂElu@]ﬂ'igiﬂm 1 unaaou
[ a { A v @ { :j t% 4 a 1 L
(1 unaadU NINY 3.7854118 9¢3) LfI’E]Wi]13m’li’J?Jﬂll'é]@]ﬁ'lﬁlafJﬂTiGl%u?ﬂut%ﬂlwaﬂﬂﬂﬁﬂﬂu@ﬂu
@ A [ a 1A U Jd  w v
Uszmalne 1 du 'ldmdu 1,233.89 ansasil 92 1811 sasudndsnulalasou 1 du lwlszmea
() [ Y] a [ 1
Ine 22 19ma e Tasou Wiy 325 Alansusaell
a = A ) ~ 9 3’ = dy a
i]1ﬂﬂ15Wﬂﬂllﬂ%‘u‘l}@@ﬂﬂLﬂUﬂW‘ﬂfUlaIﬂilﬂu%"lﬂi]1ﬂﬂ15LLfJﬂu’] “luﬁmm%mwm”laiﬂimu
11914V Jonathan X. Weinert and Timothy E. Lipman (2006) A11MIANEUTOI “An Assessment
of the Near-Term Costs of Hydrogen Refueling Stations and Station Components” Tmdeaulalih
a v Jdo [ a [ (% 3 [ { 1 J o
63 nladaddrlaedems lalasou 1 Alansy fain nasaou lihnzdelddesosuandsau
@ Y a v Jo 1A ol0; d W A
lalasou 1 Au ey 20475 nladaadaluedell s wiusosudanasnulalasnun

mamsal 13 mgaiuwdenn llihidesladesudell  owsuamamivoulasen ladn

Tsau dhawruanludddeseonin dauatl w.e. 2549 — 2588 1AaaA15199 4.25



102

MmN 4.25 Usmnamaasveulaeenlaanlse lnihomiudnludddesesnin mamsal

AUl WA, 2549 — 2588

11i79: N lansy

gl mamsvoulaoen lad 1l mamsueulaeen lud

2549 0 2569 5,824,918,008

2550 0 2570 11,065,949,622

2551 0 2571 19,476,673,398

2552 14,742 2572 31,319,379,000

2553 29,484 2573 46,127,319,966

2554 73,710 2574 63,108,379,152

2555 162,162 2575 81,552,183,804
2556 339,066 2576 100,933,240,590
2557 722,358 2577 120,818,134,710
2558 1,547,910 2578 140,711,195,898
2559 3,302,208 2579 159,910,174,242
2560 7,076,160 2580 177,491,380,248
2561 15,140,034 2581 192,609,566,604
2562 32,373,432 2582 205,009,947,324
2563 69,213,690 2583 215,166,241,836
2564 147,803,292 2584 223,868,621,340
2565 314,992,314 2585 231,802,559,352
2566 668,417,022 2586 239,419,072,620
2567 1,406,047,734 2587 246,977,694,054
2568 2,907,520,434 2588 254,619,253,980

1 1Mz IvedIvy



103

4.1.1.7 yamuaneNe2INa

msﬁyja@iwmmﬁymdmmﬂaaﬂml,ﬂuﬁwmuﬁu U1W1IAUYDY  Bent  Sorensen
(2005) Aeu 13 lumiedo “Hydrogen and Fuel Cells Emerging Technologies and Applications” ¥4
Y o a1 a 1 A 2] J 4 . . %)
ladimsaswaiisnieeInaaeg e Mamsuoulaoonled (Carbon Dioxide: CO,) M
ponlaauosluTasiau (Oxide of Nitrogen: NO ) Madaulos laven 4@ (Sulfurdioxide: SO,) Hu
22993 (Suspended Particulate Matter: SPM) 4ag31UU03 Jane C. Powell, David Pearce, and Inger
Brisson (1995) Gluﬁﬁ'ﬁﬁ ® “Valuation for Life Cycle Assessment of Waste Management Options” N
Y o A a o J 4 . <3| o a [
ulﬂ‘ﬂWﬂTN’Iﬂ13JaW‘Hﬂ1°]5ﬂ15‘1J'€]l!3JE]ufJﬂll‘;]fﬂ (Carbon Monoxide: CO) 20NN IYUNUINEY A9

A15199 4.26
d’ a =0 < o a
M3199 4.26 VaNENIILINAAMBONNIIUTIUINRUY TS

] d [
NUIY: Qiilcﬂu@]@’ﬂﬂﬁ\l

Yszinnuanynee e yan

4] 4 4

mamsueu laoon laq (CO,) 0.03781
[2) o J

ABAS VO UNOUDN LA (CO) 0.08495
Maeon ledveslulason (NO) 0.60526
fadanles laoonlas (SO,) 058621
U003 (SPM) 0.66667

131: Bent Sorensen (2005),“Hydrogen and Fuel Cells Emerging Technologies and Applications”
18 Jane C. Powell, David Pearce, and Inger Brisson (1995),

i)

“Valuation for Life Cycle Assessment of Waste Management Options’

o ' a ' Ay v o q Y 1 a &£ o
Wyamvewanynemauaazlszanild i ldeglugvesiuum  Feas
d‘ v d' 1 gJ’ = 1 %
uanuldeudundeninsrinsuralszmelng Awatl w.a. 2544 - 2548 11 45.45 V/g1s Tag

mldegluglvesmaen Tansy demisad 4.27
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4 a ~ 1 < o a
ﬂ151\1ﬁ 4.27 PaNENWIMAANI NN UTUIIUIUEULIN

Y11g: VINAen lansu

UYszinnuanyneeIna yan
[4) 4 J
Mamsvou laoon lasq (CO,) 17.11
[2) 4 4
M veuueuen lua (CO) 38.44
maoen laaveslulasion (NO) 273.88
Madales laoan las (SO,) 265.26
Fuazo0d (SPM) 301.67

1: nmsdszanamsvedive

a ¢ ¢ o
4.1.1.8 aylmsInsigrimamsatdeyaiia i

a @ 4 o o 2
m3anszimanissideyand il awnsoagil Idae

e

Y
&7 A

1 1 o [ a
4.1.1.1 druntieeaiasnsudwasnulalasmuuaziniudomaslu Uszmea lne 14
New Technology Diffusion Model
o 4 (Y] :’ o dy a
4.1.12 $nusosudnasni lalasmuuaziiiudemasludsemealne
o o a [l 1 [ J
= Snusosudaanziden lnilulszmealne X drumisnaiasasud
a 9 [ oy C% dy a 4
4.1.1.3 USunamslendsnulalasmunaunmniiudemasooud
o’d’ 9 [ [ 9}09; o zil a 1 4 o
= speuanlinasnulalasmu X dasimslminiussmanososud 1 Ay
g’ @ zil a d A A A
4.1.1.4 910NMNTUFINAIT0OUA U 4 NIl NO
ya o AY a ~ Ao
1. 4798 2. EIA N381913994 3. EIA N39Ig4 4. EIA n3alen
U [ a A 4
4.1.1.5 mlwn s dlihowduan lud
Y
[ a a 4 (Y]
= yaausomasanlud / naeau i
4.1.1.6 US1aiuanymMeoIma Y1910 2 (iHad Ao
1 [ a a 4
1. msauauuude 2. 153 o wiuanlud
Y
4.1.1.7 YaAmuanbN1eINIA YoIuanyi 5 Uszinn Ae

CO, CONO, SO, 1taz SPM
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a d ¢y
4.1.2 M3 UANTHAAMIUAUNY

¢ Y o
4.1.2.1 nﬁmﬂmsmmununw"laimaim

)

8 o ) ¥ o A a ~
mimﬂmimmu%umm”laiﬂmu ‘Vﬂul@]Iﬂ8ﬂ151’i151ﬂ1ﬂ1“15l181ﬂ5ﬁ]u‘1/1Wa@lﬂWﬂﬁﬂWH

Q

9
A a

£ =} dy a =) 1 1 9 @ = 9
womaslalasou Feamiiyomaslalasnuazidunueg 3 Uszianlngy denu Ao dunu
v

[ 4 Aa o o a
’Jﬁfﬂ’qﬂﬂim (Equipment Costs) éfunummﬂm (Installation Costs) Hag &’unumﬁmmmm

(Operating Costs) #1 Ol

vy Y J "
AuNUIaAgUnIal (Equipment Costs)

inseelonsnanlalasian (Hydrogen Production Equipment) U Electrolyzer, Steam

—_—

A o < p A ]
Reformer 1159 Q‘]Jﬂimblumim‘lj (Storage Equipment) NTUNNITUUA
4 4 (24 [ ) [} 4
2. 1A3en (Purifier) iiowonma iz nunisiii l1dtusoeud
4 =1 [ = v &Y 1A [ J ay
3. 1A50311169 (Compressor) Tiuoamaliadiiniwan 5,000 Jouanon1519117 (pounds
. 4 A a I~ zg a Y o o
per square inch: psi) oA usemas 1nnusnous
A d o (b ] A
4. @0mnD (Storage Vessels) disuiny laTasonlugilveunamiema
¢ A [ ] 1 3/‘ v A qa:
5. ginsalinennuiaoady (Safety Equipment) 15U $035211801M8 57 Wanllany
DUU
s A A @ . R ] 1 ya Qy
6. Qﬂﬂﬁmlﬂimﬂa 1N39399NT (Mechanical Equipment) 51 nolaau auangy

gilnsal nlil1 (Blectrical Equipment) 11 HrdA1AN2993 17

~

Y
AunuN13AAAI (Installation Costs)

—_—

N1390NLUY (Engineering and Design)
2. MIAIenaDIUR (Site Preparation)

3. MIVDOUNIN (Permitting)

4" msaada (Installation)

S ﬂ'm@ilﬁ%‘]?u (Commissioning)

6. finﬁagmﬁu (Contingency)
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AUNUMIAUTUNIU (Operating Costs)

@ a

AQAY (Feedstock Costs) 151 Mas55u3A T

—_—

2. miﬂuagjﬂ‘ﬂmﬂﬂﬁ al (Equipment Maintenance)
' 4

3. U539U (Labor) W?fﬂ'lul"d]f@!‘wa\‘i

4. NAU (Real Estate)

5. szAune (Insurance)

Tuanisen 1¥nsnaalalasmu Taomanoningae i (Electrolysis) Futu aondl
Fomadlalasou  SufuamiidomaslalasnuinanlalasouTasmsusmidae Wi
c?}ﬂuamﬁum Jonathan X. Weinert and Timothy E. Lipman (2006) ﬁﬁ”lmiﬁﬂmﬁm “An
Assessment of the Near-Term Costs of Hydrogen Refueling Stations and Station Components” 18
‘ﬁwmsﬁﬂyﬁ’unummﬁmﬁﬁymwﬁﬂaT@muﬁwﬁm"laiﬂimuiﬂﬂﬂﬁuﬂm‘fﬁaﬂMW fifisda
mskan 30 uaz 100 flansudesi #2835M3 The Hydrogen Station Cost Model (HSCM) dauslus
Tunafidannmskaususzniimnssuiuinsgmans “lumimé’funummﬁmﬁémwﬁq
1ndnanginsal leTasiau (Hydrogen Equipment Suppliers) HAANA391Y (Energy Suppliers) 11az

Y =} dy a A 1 k) 3 . . &2 Ay
GU?Jyja"llfNTc‘fmu!ﬁlf@LWZ‘IﬂﬁTﬂSL%HﬂM@Qﬂ’OMWHT (Previous Hydrogen Station Installations) §43U®

a A
ANYA AD

I Py a Jd = [ a =

- dhuvgmsaimiguaanesiie Ussmaanigeman Tull we. 2553

- @seneuiial (Capacity Factor) 1nu 47% ao ewnsasmielalasould 47%

o w a :é al = = dy a 1 Y a
MINMAINIHAR FININMIANRAI WaThFomaslalasou 250 ura 19UTms
J <3 @ ] o

FOOUAVUIALGN 20,000 AU LAz TOUUIA WD) 3,000 AL

- @)sznouvedn1sAUNI(Capital Recovery Factor: CRF) 111 13% Ao Hszeziiad
TumsAunuvesRuuaIn Usganm 7.69 Y

9 A K 3 o . "o

- wasu i F lumsuenii lvidumelelasou  (Blectrolysis) WU 60.0
a o Ca [ a [
AladaadaTug aemaslalaswy 1 Alansy (60 kWhikg)

@ A ~ v o 09/’ o ~

- wdanu il lumstivdans laTasou 52w 3 19 i Tl luaand
dy a [ a v Jdo T o a [
Wearmaumny 3 nladadd Ius aenis lalasau 1 nlansu (3 kWhikg)

. i*@+i)"
CRE = 17@+1)"

@+i)" -1
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v 2 1 14 H
Mms1eh 428 Aunuuesamilyemaslalasouiinga laTasouTasmsuemiiae i 75y

Tag

a = @ a o ~
uaaesite Yszmaarsgomwsm manisal ludl w.e. 2553

Component EL-G30 | EL-G 100
Hydrogen Equipment $147,000 | $250,000
Storage System $51,000 $189,000
Compressor $28.,000 $52,000
Dispenser $42,000 $42,000
Additional Equipment $67,000 $72,000
Installation Costs $165,000 | $229,000
Contingency $49,000 $89,000
Total Investment $550,000 $923,000
Electricity $/yr $43,000 $143,000
Labor, Overhead $/yr $34,000 $60,000
Total Operating Cost $77,000 $203,000
Annualized Cost $149,000 | $324,000
Annualized Cost/kg $29 $19
Capacity kg/day 30 100
Capacity Utilization 47% 47%
Hydrogen Sales kg/yr 5,197 17,324

Additional Equipment includes Mechanical, Electrical, and Safety equipment.

Labor and Overhead Costs are Maintenance, Rent, Labor, Insurance, Property Tax.

& Haz-Ops Analysis, Installation, Delivery, Start-Up & Commissioning.

107

4 ] v 1
ladunuvesaniiiyomnaslalasnuinaalalasnulaomsuentide i - dsansiei

Installation Costs includes Engineering and Design, Permitting, Site Development and Safety

7117: Jonathan X. Weinert and Timothy E. Lipman (2006),

“An Assessment of the Near-Term Costs of Hydrogen Refueling Stations and Station Components”
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) [ 9 =\ Lﬂy a Aav dy o Y

dmsumsadnanibyomaslaTasnululszmalng luanideil wwordedoyaninau

~ 1 I [ 1 o
Y9N Jonathan X. Weinert and Timothy E. Lipman (2006) Ananlhiluvdn uaezims

4 v o A qu o 22 o =

nasumlasdoyaunedy e ldmmnzandulszmalnennsddu  Tagihimsaneanauves
Jonathan X. Weinert, Liu Shaojun, Joan M. Ogden, and Ma Jianxin (2006) nMMIAnYT4

v
“Hydrogen Refueling Station Costs in Shanghai” ladimsfinedunumseasaniiiiromag

1 v v 1 v
lalasunnanlalasnulasmsusmiidagliih Alfdenswaa 30 flansudedu Niweqld

Y
Uszmetn Tudl we. 2553 TasihimatideyadunuamiiyemaslaTasouveslszma

Y

Y a g & a 9 = ~ 9 0 A o Y
ﬁ'ﬁij@miﬂ'l 3J1Lﬂ1JW‘HﬁTL!GlHﬂ1§ﬂﬂ@unu1uﬂiﬂ!ﬂ]@%c}fﬂﬂq3 TﬂfnmmiLﬂaﬂuuﬂmmmmﬁunu

v QY I o Yy 3 a = Y A
‘IJNGI’JTI’TL"Iﬂﬂ‘U?fﬂWW"U@Wli]ﬁ]i\ﬂlf)\il“]fﬂ\iul,ﬁl R

- awssvesavanu g ldadinanauluanssewin Tashimsmanasass
A 9 A 1 A A A 1
yosnunuluaedld Aeiszanm $88 - $ 125 aedou luvmzhaundennsawes
k2
v luansgomsn Wy $1,936 ABIADY AU %qﬁwmﬂ%’ﬁaﬂixﬂaua@ﬁunu
Y
N15AAAY (Installation Cost Reduction Factor) 110U 25%
- alszneumas (Capacity Factor) N 80%
- @ilszneuveanIAunu (Capital Recovery Factor: CRF) 11101 13.1%
[ =\ 9 o v W o Y = 491 a 1w
- danmbownsvudn dwmsuiaagunsalumsadwanifiemaclalasou iy
1 o v W I a Y 3 19 @ o 9 1
27% uadmsuiaaginssinaunsonaaesla nhidesordemsiindininaislseama

19U 139D Electrolyzer i ldtlszudadunu i Idin

4 [ v [ v
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v 2 [ i
M9 429 AunuuesamilyemaslalasouiingalaTasouTasmsuemiraieluih

M8 Uszmaiu aanisei ludl we. 2553

Equipment Capital Costs EL- 30
Hydrogen Production Equipment $99,000
Storage System $65,000
Compressor $36,000
Dispenser $43,000
Additional Equipment $67,000
Installation Costs $45,000
Contingency $29,000
Total Investment $380,000
Operating Costs ($/yr)

Electricity $43,000
Labor, Overhead $25,000
Total Operating Cost $68,000
Annualized Costs

Annualized Investment Cost $/yr $50,000
Annualized Cost $/yr $120,000
Annualized Cost $/kg $13.5
Actual Production / Capacity (kg/day) 24/30
Annual Hydrogen Production kg/yr 8,760

117 Jonathan X. Weinert, Liu Shaojun, Joan M. Ogden, and Ma Jianxin (2006),

“Hydrogen Refueling Station Costs in Shanghai”
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1 Y
pgTe1 & TUM 30 TUNAN WA, 2548) AU A1 CRF 9210 10.67% Ao Lizezna
Tumsfunuuesdunuaei dszunm 9.377)
[ { a 4 [ a 1w @ {
- daswant/asutuast 1 aeaaITanIgaININ 1IN 41.86 UM 31AdaTwAn)Aw

FunasAAT] WA 2544 - 2548 MAFTUIATUUIUTZNA TNne
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v o Y @
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aaiu dunuiagginsaiuazmsaens vesamitiomaslalasnuinanlalasoulae
Y

ﬂ1illﬂﬂu1@2|)’lflu17\lﬁ1 ﬂW]ﬂﬁﬂIﬂ‘iﬁﬂi‘éﬁ!‘ﬂﬁllﬂﬂ ﬂglﬂuﬁ\?ﬁﬁNﬁ 4.30
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MUY UM
Equipment Capital Costs EL- 30°
Hydrogen Production Equipment 5,677,472
Purifier -
Storage System 2,656,627
Compressor 1,471,363
Dispenser 1,757,461
Additional Equipment 2,804,620
Installation Costs 1,883,700
Contingency 1,213,940
Total Investment 17,465,183
Actual Production / Capacity (kg/day)’ 24/30
Annual Hydrogen Production kg/yr 8,760

1 nmsdszanamsvedive

TudnvesduNUMIA LU (Operating Costs) tHog91na1 Il 1da1nTs e Ivldha

Aa A ¢S A o Jd 1 I 1 A =1 ~ 1 =1 ng
Auanlud aldimsmamsaiold lildiuanan Tasimsnlasuudasluuaazil soui
J d' Y A 42’ = al A d? [ a d’d 9 A 4? =~
Ao Nazdeunniunnt Tavauyddn winduaudastuie Alluud Tdumniull
4 o o o a o 1 a 4

Az 2.5%  MUMINIAMINYIdNINNUANEATIUMINAIMIIATHIN AL FIAUINIA N

AN ENIIINAINY Tunsdariumusianiidwan 1 w.er. 2550 — 2564 (PDP 2007)
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9 o a g 9 oA ' =~
i]mm‘mﬂTiﬂmﬂumu‘numimmmmslmmaz1J

o a 3 £ A 0 g Y ~ .
Unsalazmsmans Gﬁ@ﬂﬂquﬂu@unuﬂﬂﬂ (Fixed Costs)

A ad A a A A J
TUUNTU GUfN’dmm%ﬁlwmwaﬂaiﬂiﬁmﬂNaﬂ"lé’liﬂiﬁluiﬂﬂﬂﬁuﬂﬂu1

de' i naditszme'lne manisaiaauat) w.e. 2549 — 2588 1FUAIN1T199 4.31

v k2 ' Y
M3197 4.31 Aunumsanidua vesaniiyomnaslalasnuinda lalasnu lasmsueniaag

97 nsdidszma’lng aramsaiaannil w.a. 2549 — 2588

Ng: UM
gl mlih | Awse 593 gl mlih | Awse 599
2549 268,996 | 1,047,550 | 1,316,546 2569 499,004 | 1,716,533 | 2,215,627
2550 277,440 1,073,739 | 1,351,179 2570 514,759 1,759,446 | 2,274,205
2551 286,148 | 1,100,582 | 1,386,730 2571 530,916 | 1,803,432 | 2,334,348
2552 295,129 1,128,097 | 1,423,226 2572 547,580 1,848,518 | 2,396,098
2553 304,392 1,156,299 | 1,460,691 2573 564,767 1,894,731 | 2,459,498
2554 313,946 | 1,185,207 | 1,499,153 2574 582,494 | 1,942,099 | 2,524,593
2555 323,800 1,214,837 | 1,538,637 2575 600,777 1,990,652 | 2,591,429
2556 333,964 | 1,245,208 | 1,579,172 2576 619,633 | 2,040,418 | 2,660,051
2557 344,446 | 1,276,338 | 1,620,784 2577 639,082 | 2,091,428 | 2,730,510
2558 355,257 1,308,246 | 1,663,503 2578 659,141 2,143,714 | 2,802,855
2559 366,408 | 1,340,953 | 1,707,361 2579 679,830 | 2,197,307 | 2,877,137
2560 377,908 1,374,476 | 1,752,384 2580 701,168 2,252,240 | 2,953,408
2561 389,770 | 1,408,838 | 1,798,608 2581 723,176 | 2,308,546 | 3,031,722
2562 402,003 1,444,059 | 1,846,062 2582 745,874 2,366,259 | 3,112,133
2563 414,621 1,480,161 | 1,894,782 2583 769,285 2,425,416 | 3,194,701
2564 427,635 | 1,517,165 | 1,944,800 2584 793,431 | 2,486,051 | 3,279,482
2565 441,057 1,555,094 | 1,996,151 2585 818,335 2,548,202 | 3,366,537
2566 454901 | 1,593,971 | 2,048,872 2586 844,020 | 2,611,907 | 3,455,927
2567 469,179 | 1,633,820 | 2,102,999 2587 870,511 | 2,677,205 | 3,547,716
2568 483,905 1,674,666 | 2,158,571 2588 897,835 2,744,135 | 3,641,970
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A ) 1 ] a o %) 1 ~ o A
aan) udnhwmsmaeniien lansuveana lalasnuluuaazll Tadeasan 4.32

v Y 1 9
Mms1ah 432 dunuswvesamilyemaslalasnuinda laTasouTasmauemirae Tl uag

1 ] a @ %) = o’oa.:l 1=
31ﬂ1@®Wuﬁﬁlﬂ1aﬂiumﬂﬂﬂ1“ﬁqﬁjﬂiL"’t]‘L! ﬂimﬂi%mﬁ"lﬂﬁl MANTUAWAY

N.f. 2549 — 2588

N1U98: UM
1) AunuI 511 lg Tasiau 7l AunuI 511 laTasiou
2549 3,180,493 363.07 2569 4,079,573 465.70
2550 3,215,125 367.02 2570 4,138,152 472.39
2551 3,250,677 371.08 2571 4,198,295 479.26
2552 3,287,173 375.25 28 79 4,260,045 486.31
2553 3,324,638 379.52 2573 4,323,445 493.54
2554 3,363,100 383.92 2574 4,388,540 500.97
2555 3,402,584 388.42 2575 4,455,375 508.60
2556 3,443,118 393.05 2576 4,523,998 516.44
2557 3,484,731 397.80 2577 4,594,457 524.48
2558 3,527,450 402.68 2578 4,666,802 532.74
2559 3,571,307 407.68 2579 4,741,084 541.22
2560 3,616,331 412.82 2580 4,817,354 549.93
2561 3,662,555 418.10 2581 4,895,668 558.87
2562 3,710,010 423.52 2582 4,976,080 568.05
2563 3,758,729 429.08 2583 5,058,648 577.47
2564 3,808,747 434.79 2584 5,143,429 587.15
2565 3,860,098 440.65 2585 5,230,484 597.09
2566 3,912,819 446.67 2586 5,319,874 607.29
2567 3,966,947 452.85 2587 5,411,663 617.77
2568 4,022,518 459.19 2588 5,505,917 628.53

~ ya o
nu: mﬂﬂﬁﬂiwﬂmﬂﬁ"lﬁ]ﬁﬁ’mﬂ
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%’agaimmmm Jonathan X. Weinert and Timothy E. Lipman (2006) 411994 Jonathan X.

i
I

Weinert, Liu Shaojun, Joan M. Ogden, and Ma Jianxin (2006) 91UU®4 Seth, Dunn (2002) #

o 4 . 09: 4

WIM3ANEUT09 “Hydrogen futures: toward a sustainable energy system” 3INTNMSANYIVDIGUY
=y [ 1 a 1 Y 1 () a [

malulad lanzuazaquiana (MTEC) lananliadieniui ma'lelasou 1 Alansu oz

v k4

=1 [ Y [ o o a 4 Y

Meumndunasnuniuidematsasudlssuna 1 unaasy (1 uAaadY WNNY 3.7854118

a zﬂ' a v @ d' 9/:‘ o dy a 1 o [ d' Y 1w

an9) WeoNnsansInnudasunasns Inhiuemasnesosud lulszmealng 1 du 'ldmidy
a = 1 4 [ Y (4]

1,233.89 ansaoll azlan sasudndsnulalasmu 1 fu Twlszmelneg azldmalalasnu

[ a [ = o w dy v o Jd o d' Y qa:

w1y 325 Alansudel) thdauauihngauiuswiusasudndenu leTasnuiiaanisal 13 sauis
o ~ o o 1

ausmma leTasnunlszanamseonun oz ldaunumsldmalsTasnuauail wa. 2549 -

2588 A4A1IT 19N 4.33



d' Y Yy A cr’os.: =
M1319N 4.33 @unumﬂ%mm"laiﬂmu nmamsalaaa W.f1. 2549 — 2588
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Y198 VN

1l dunums ¥ leTasiau 1l dunumsl¥maleTasau
2549 0 2569 59,803,613,078
2550 0 2570 115,243,907,725
2551 0 2571 205,783,518,296
2552 121,956 DS 72 335,776,398,743
2553 246,691 2573 501,892,841,293
2554 623,863 2574 696,995,393,487
2555 1,388,612 2575 914,413,687,529
2556 2,938,049 2576 1,149,157,316,270
2557 6,334,970 2577 1,396,976,788,444
2558 13,741,352 2578 1,652,611,920,823
2559 29,679,355 2579 1,907,992,022,892
2560 64,400,421 2580 2,151,833,679,680
2561 139,551,281 2581 2,373,081,557,497
2562 302,264,135 2582 2,567,350,453,472
2563 654,720,365 2583 2,739,248,402,284
2564 1,416,736,390 2584 2,897,802,698,793
2565 3,059,998,082 2585 3,051,286,159,855
2566 6:582,034,005 2586 3,205,405,346,767
2567 14,037,160,304 2587 3,363,654,328,902
2568 29,433,618,351 2588 3,528,122,996,538

A ya o
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4.1.22 msmamsaiyamndanuliihigadadluszvudsonlsdliihanmuanlud

U IS &’ a
mmammwmm‘laimmu

iWosnnndanu thiidananTsethewduanTud winmsgapdeamdanuliih
Tuszuumeds (Loss) F39nmsaiansaivesns lihhenaaurdalsemeine  Tumsiasi
unutanniidanda lulfh we. 2550 - 2564 (PDP 2007) 185Ul Amdsam llihiqade
luszuuds vxidadaunsiinaeagrsuesnisweinsal @ n.a. 2550 — 2564) whiinZesas 2.5 veq

U5 lthite T imua

Y
=X Al 7 o

2
aatu Tuaddeil szerdeamaaunmsmanmsaivesms IWihdhendandalszmelne 1
Wusuamalumsauy@d amdenullihigadsluszuudsnlsdihdwiuan lud inds
=\ zﬂy a 1o G oaz’ 1= [ osjl 1 [ d'
aofiomaslaTasou szmmnudovas 2.5 awatl w.a. 2549 - 2588 aariu yasmmasau i

qapdeluszundanin Tz ihamduanlud aziludsnisan 434
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m3en 434 yasmasu gy deluszuudannTsaluthawiudn ludndeannil

dy a a’gj 1=
wamm"laimmu MANTUAUAY W.A. 2549 — 2588

MUY VN
1l yaamdsa ihfigade il yaa s llfhitgade
2549 6,724.91 2569 12,477.35
2550 6,935.99 2570 12,868.98
2551 7,153.69 2571 13,272.90
2552 7,378.23 2572 13,689.50
2553 7,609.81 2573 14,119.18
2554 7,848.66 2574 14,562.34
2555 8,095.01 2575 15,019.42
2556 8,349.09 2576 15,490.84
2557 8,611.14 2577 15,977.05
2558 8,881.43 2578 16,478.53
2559 9,160.19 2579 16,995.75
2560 9,447.70 2580 17,529.20
2561 9,744.24 2581 18,079.39
2562 10,050.09 2582 18,646.85
2563 10,365.53 2583 19,232.13
2564 10,690.88 2584 19,835.77
2565 11,026.44 2585 20,458.37
2566 11,372.53 2586 21,100.50
2567 11,729.48 2587 21,762.79
2568 12,097.64 2588 22,445.86

1 1Mz IvedIvy



118

< Y ¢ A a
4.1.2.3 MIMANITUAUTULIBAALYDINA

av

dy ) J dy a A
Tuadden  selogaasomawuumuusutanddoullsaon  (Proton  Exchange
5 Ao d ad s { 3
Membrane Fuel Cell - PEMFC) @aldumaiimiuasoaninglad Tasaungiidonunldily
J dy Aa o [ 4 d‘ 4 dy a ~ dy o
SFAAFDINAITINTUT0IUA 1109910 aaiermaanuuwuysuuanlasullsaeut iy
d'd a o' 1 4 dy a d' A =S 091’
anMezlgungidinIrademalsznndue aslszuna 80 osrralEa UBNIINTIUIIN
~Aq ¥ ad ¢ 3 = =Yy v = a o ' ] = o @
msnlFarsonn Ing ladduvewds 39 luiidyninas dn inamsdansoutios Junuzdmsy
9 4
M3 lsanulusosua
9 A o 9 Ao dy 9 a
Tagdoyaniimnldluanuiden 9139991991 “Cost Analysis of PEM Fuel Cell Systems
for Transportation” Y84 E.J. Carlson, P. Kopf, J. Sinha, S. Sriramulu (82 Y. Yang (2005) 310 TIAX
LLC Cambridge, Massachusetts MM ANEIT8I N U.S. Department of Energy (DOE) Tui50q
) s &L a A o Y, P
AunUIITAAIFRINAN LW HanasuTilsaeu (PEMFC) Tagiiimsmiaunuvedssan
dy a a da/ ) . 3 [~ Y 1 F)
WoINAaiatioIn1Asa@3 19 - (Bill-of-Materials:  BOM)  ttiiJuaunuaiulasasng  (Stack
Ya [~ Qy l Y = . v o Y
Components) Tagleasmaniull uFugosnaingin (Bottom-Up Cost Analysis) N133AN1AUNY
NINT5U (Activities-Based Costing) uas@sfmqudauaﬁuﬁuuﬂﬁzmummﬁﬁ (Balance-of-Plants:
Y a A a 9 o ad Y o
BOP) 91nMs @ uauAnaniingIdod nanansaiainma lu lagnadeny
= d’ o o 4 dy a d‘ I [ d'
TasseaziReandnyveisaayomasuumuuTuuandasullsaou  Hudsarsnn

4.35

Y]

d' = = 4 g a =
M1319N 4.35 5190 BYANT mGummfaawmwamumummuuamﬂaﬂuTﬂm’au (PEMFC)

o

Parameter Units Value
Power Density mW/cm’ 600
Cell Voltage Volts 0.65
Net Power kW 80
Gross Power kW 90
Production Volume Units/year 500,000
Platinum Loading mg/cm2 0.75
Platinum Cost $/troz 900

N EJ. Carlson, et.al., “Cost Analysis of PEM Fuel Cell Systems for Transportation”
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Y Ay = A < @ ~q = @ o 0
@]'Jla"l]ﬂ@']\iﬂ\jclu@'ﬁ']\iﬂ 4.35 !ﬂuﬁ’)!aﬂl‘ﬂi%iuﬂ W.F. 2548 Tﬂﬂ@')lammqwuﬂn']%']ﬂﬂ'ﬁ%’]

WonazmyaeunwAFeImylud e Tasaunanld Cell Voltage 0.65 Volts tivefiazih 1
a A g o v Ay v . g A A v
Stack Huwaian sauMeAunun liga 1aznsly Net Power Electric a1 80 kW fiiveivg Ivinsa

Y Iaq Y Y % £ A = ~ o ) <
ﬂUﬁﬂ’lWW@\ﬁﬂﬂH@]‘ﬂi%i“ﬂﬂﬂUu FuLonMslseumeunuaaiasosuAlavIIAaN (Sub

[
=

Compact Car ¥38 City Car) VH1A1AT098U4 1,500 — 1,600 &3 lutlszimealne Awuidusden

HUIZAN 99915197 4.36

a o w %, 2
M19190 4.36 mmqqqﬂmmmﬂu@mwmmaﬂiuﬂizgmﬁ"lﬂﬂ

VIEN/U fdegagan latad (kw)
Toyota/ Soluna Vios 80
Honda/ City VTEC 81
Mitsubishi/ Lancer 1.6 75
Nisson/ Tiida Sedan HR16DE 80
Mazda/ Mazda 3 77

Mn: vsEmsasud lulszma’lneg

9 4 dy a A ] Y 1
Aunuusuadyema s uanasullsaou (PEMFC) utisoon 1diilu 2 dau
Tnajq Ao Aunudiulngediie (Stack Components) HazAUNUAIUAUVAYUNIZTVIUNIHAN
2 : g
(Balance-of-Plants: BOP) Taefiaunulunisisznen (Assembly) Sniantios dalunsaiil aziilu

YA 80 kW tazlinisnanilag 500,000 vitae U5 10azdeadunuaInIng 4.3

= a ) o A a =
MNN 4.3 ‘jwai‘.:L’é]fJﬂGImqLl"ll’t']meamﬂf’é]L‘WﬁQLL‘U‘UL&Jm‘UiuLLaﬂLﬂaﬂuIﬂSWJu (PEMFC) vU19a

80 kW uazimsnanilag 500,000 112

Assembly
2%

BOF
34%

N: BJ. Carlson, et.al., “Cost Analysis of PEM Fuel Cell Systems for Transportation”
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& Y o 1 = 9 ddy a =
FIG1MIMINNTIBaZBIAvRIAUNUITAaIFRINA LT Han)dsu Tilsaeu
(PEMFC) oonuglufiazdiu 510az88nvesdunuaiudiuayunszuiumsnan (Balance-of-

Plants: BOP) tagdunuainInsaa31a (Stack Components) 32 1800nu1@an1ni 4.4 uaza i 4.5

MW 4.4 5190z188Rv0RUNUAILETUAYUNTZUIUNMIHGA (Balance-of-Plants: BOP) U4

J di’ a A = a A
mfaamfammuuummmuuamﬂaﬂuiﬂiﬁeumum 80 kW wagiimswantaz

500,000 {12
H2 Blower ang  MiSC (valves,
Ejector SR and
495 Fiping}
Membrane 6%  Assembly
Huridifier 3%
4%
Enthalpy Wheel
Humidifier ——M —
3% .
CEM and Air A \
Fitraton =\ \ Stack
13% i 63%
HX_Coolant
Pumgps, and Fan
4%

N: BJ. Carlson, et.al., “Cost Analysis of PEM Fuel Cell Systems for Transportation”

v Y
1 J a
MmN 4.5 510az08ave3AunUaIUTATIAT1 (Stack Components) YDIUTATITOINAIULILIL

wiusUtanalasu Tlsaeuvnia 80 kW wasiimsnanilaz 500,000 W1

— Final
Seal_ 2% sssembly
2% 30,
Bipmgr Membrane

Plate 6%

5%
GDL_
5%

Electrade
T7T%

N: BJ. Carlson, et.al., “Cost Analysis of PEM Fuel Cell Systems for Transportation”
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v A a A
TagsimdunuvousaaFomauumuusuanasuTisaou (PEMFC) ¥i1a 80 kW
waziimswanilaz 500,000 11178 91AA1IT8VOY E.J. Carlson, et.al. 1143 w.a1. 2548 nazithwane

Y94 U.S. Department of Energy (DOE) 113] w.¢1. 2548, 2553 az 2558 1111890131991 4.37

d' 9 4 ﬁl a =
193191 4.37 ‘ﬂﬂHlﬁf‘.iLﬂWW?JWEJ"UfNG]UV!HL“Kﬂﬁl%@LWﬁQLLU‘ULiJiJL‘]Ji“L!LLaﬂlﬂaﬂuiﬂ‘iﬂ@u

(PEMFC) 4110 80 kW uaziiniswanilag 500,000 1117

Direct Hydrogen Fuel Cell Power E.J. Carlson, DOE Target
System et.al.
Characteristic Units 2548 2548 2553 2558
System Cost $/kW 108 125 45 30
Stack Cost $/kW 67 65 30 20

11: E.J. Carlson, et.al., “Cost Analysis of PEM Fuel Cell Systems for Transportation”

=X dy [ 4 4 dy a z:'
luauIveil azedemsmansaisImusIsaaFemaIU Vs Uuanlasulsaeu
v
9 I
(PEMFC) 9119 80 kW M¥83 E.J. Carlson, et.al. {ta2 U.S. Department of Energy (DOE) wutlu
o P Aa {
uumalumsmamsaimsansadaemaaumusutanaasu Tisaeu (PEMEC) vuna 80
~ aa =3 I 9 3 1=
kW lunsdlvesszmalng Taoauyddn 5191909 PEMFC imsanauiluduassqauail w.er.
I o w [
2548 913101 $108/kW 1111 $45/4&W uag $30/kW Tud) w.a. 2553 11az 2558 M dy Lazazniog
g = = A & a @ = I o A
a 31milnaoa laudddl wa. 2588 Aalluluum @ oaswanalaou 1 AvaasansgowSN
v v v
MNY 41.86 1N Taganandasanaasudimasaaiall wWe. 2544 - 2548 PINTUINITUNY

Uszme'lne Tdrnasansnan 4.38
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4 J g a A =
M990 4.38 ﬁ1ﬂmfaaL%meunummmuuamﬂaEJuTﬂmau (PEMFC) ¥U19 80 kW wazy

1 Y
m3wanilaz 500,000 ¥ NAANTaIfaall w.a. 2549 — 2588 Tunsditlszma’lne

NUg: UM
i 5171 PEMFC 1 5171 PEMFC
2549 308,090 2569 100,464
2550 261,206 2570 100,464
2551 221,021 2571 100,464
2552 184,184 — 100,464
2553 150,696 2573 100,464
2554 140,650 2574 100,464
2555 130,603 2575 100,464
2556 120,557 2576 100,464
2557 110,510 2577 100,464
2558 100,464 2578 100,464
2559 100,464 2579 100,464
2560 100,464 2580 100,464
2561 100,464 2581 100,464
2562 100,464 2582 100,464
2563 100,464 2583 100,464
2564 100,464 2584 100,464
2565 100,464 2585 100,464
2566 100,464 2586 100,464
2567 100,464 2587 100,464
2568 100,464 2588 100,464

1 1Mz IvedIvy

o a'dy a a Ay ¥ v o
WnmwaaFomdwuuwusutantasulilsaeu  (PEMFC) #ld wngunudmau

¢ A v T oaA v Vv a o s
iﬂﬂuﬁWﬁ\NTL!Ilajﬂﬁﬁ]u°Vlleﬂll111!@]ﬁ?ﬂiultﬁﬁ%ﬂﬂﬂTﬂﬂ”ﬁﬂm’) %zhlﬂ@mnumiﬁﬂmwaa

Wormasuuutanasu Tisaeu (PEMFC) Aauai) W.¢. 2549 — 2588 A4a15199 4.39
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9

d’ 9 a 3 4 di’ a A ~ EEY 1=
M1919N 4.39 m,!1/;umimmmam%mamummmﬂaﬂuiﬂmau (PEMFC) AMamMsalaa

N.A. 2549 — 2588

YUY VN

gl AUNLN3AARY PEMFC 7l AuNUMIAARY PEMFC
2549 0 2569 19,893,479,424
2550 0 2570 35,742,378,672
2551 0 oA 57,372,478,800
2552 184,184 2572 80,823,388, 464
2553 150,696 2573 101,164,535,472
2554 421,949 2574 116,258,648,688
2555 783.619 2575 126,831,078,192
2556 1,446,682 2576 134,488,042,416
2557 2,873,270 2577 140,541,299,808
2558 5,625,984 2578 145,805,412,480
2559 11,955,216 2579 150,730,961,472
2560 25,718,784 2580 155,555,041,824
2561 54,953,808 2581 160,400,119,152
2562 117,542,880 2582 165,329,686,704
2563 251,160,000 2583 170,377,801,776
2564 535,874,976 2584 175,563,753,456
2565 1,139,965.008 2585 180,899,396,496
2566 2,409,729,504 2586 186,393,169,872
2567 5,029.,428,768 2587 192,051,905,136
2568 10,237,884,384 2588 197,881,228,272

1 1Mz IvedIvy
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d d d
4.1.2.4 msmamsaimunuginsaivmalalasnulusosua

A Y A 2

sHq Y o Y L=
gunsaindeunuduanlusnsuanldwasnulalasou azilsznoudle giunsalinune
s &L a { 4 (43
laTasou nazwadiFomauumusuuanalasullsaou (PEMFC) lumsulaounislalasmuln
< @ § o 4 J
Wundanu W uiveduindousooud
L= 4 av % 4
gunsainumalalasnoulusooud Tuauideez1d witaleasied (Metal Hydride) Tao
' Y
m?"rﬂ%/mgaéum U.S. Department of Energy (DOE) NMMITAGY “National Hydrogen Storage
. £ ~ 2 Y g4 ' a Y ]
Project” A 11d) w.a. 2546 Failszneu liaredidermmyaien nunImendelszunm 40 urs
a o ] 9 9 J Aav 1 ] = av A @ o <
UTEN 15 UK 1agHoInNAaBIANANITENI 10 U TumsanyITemnelnuglnal lumsmny
@ = { 7q =
e laTasion waz lawaoenulull we. 2548 Taailudeyanaianisarludl we. 2548 2553 uaz
9 ar A a a A A Qy A g 9 a
2558 Taglideauydin Unmsudaluiliananinn fe 500,000 ¥u elumsaadunulumsnas
I { 1 @ 4 = @ 4
pazidlusaiswmsdennauguaing weldannsaldnula 15 3 wiedunaould 150,000

Tud @ae5199 4.40

a P 7 A /q
M1319N 4.40 51ﬂ1%®\1@ﬂﬂ5mlﬂﬂﬂ1°ﬁ‘1aiﬂﬂ{ﬂuiuiﬂﬂu@ Wﬂ’]ﬂﬂ’lﬁmﬂlu‘ﬂ NW.F. 2548 2553 uas

2558
1 4 @ a 1A [ [
Wiie: avaasanigomInmaen lansuvesnas lalasiou
1) 2548 2553 2558
s 3 Y
singnsainunieslaTasou 200 133 67

111: US DOE Energy Efficiency and Renewable Energy

A Yo 9 A o 9 ' PR A o
Tagmasguilaauerd  Aeawnsaduldszezmannni 300  luadems@unies
4 o A ' ¥ a & ) T ) By o v d
leTasounitenss gawunzdeuauma lalasau 5 nlansy Ay Hinmsmsngunsaiiny
2 ~ 3 o 9 a % o’/’ 1= o
malalasou nsainaunsanumalalasnuld 5 Alansy dauatl w.a. 2548 — 2588 Taegriing
' an I 3 1=
amamsaiaudeyared DOE Tnsguyansiminmsanauiluiduasiauial) wa. 2548 903101
I o w 1
$200/kg H, 114 $133/kg H, t1ag $67/kg H, 111) W.a. 2553 1oy 2558 ad1a 1azazAd0g 9 3101
dy 2K A a I~ a [ A 4 ] a [
taaoaldounadl we. 2588 Aadluluum o oaswanlaeu 1 avaasansgomsn MmNy
U d' % d' 3 1= 1
41.86 1M Tagu1nndaswantlasudunasaanall w.e. 2544 - 2548 NTUIATUHUTZMNA TN

) o ~
Tanadansnan 4.41



a 73 W =
M1919N 4.41 imwmqﬂﬂﬁmmumm"lﬂmmu NAIANIT

Uszmelng

9
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v = =1
AAIAT) WA, 2549 — 2588 lunsal

MUY VN
3 imginsaliRumelalasiou 3 mimginsaliRumelalasiou
2549 39,055 2569 14,023
2550 36,251 2570 14,023
2551 33,446 2571 14,023
2552 30,642 2572 14,023
2553 27,837 2573 14,023
2554 25,074 2574 14,023
2555 22311 2575 14,023
2556 19,549 2576 14,023
2557 16,786 2577 14,023
2558 14,023 2578 14,023
2559 14,023 2579 14,023
2560 14,023 2580 14,023
2561 14,023 2581 14,023
2562 14,023 2582 14,023
2563 14,023 2583 14,023
2564 14,023 2584 14,023
2565 14,023 2585 14,023
2566 14,023 2586 14,023
2567 14,023 2587 14,023
2568 14,023 2588 14,023

a2 9

o 73 & o
wnmwesginsaiinumasleTasaulusosudnla

1 1Mz IvedIvy

AaAUT LI NUANE 1Y
2

laTasnundhinluaaaluaazilimamsalld a2 lddunumsaadsainsainuialslasou

a

q

Tusosudndsanulalasou aauat) w.er. 2549 — 2588 Aa915199 4.42
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Y

~ ) A o ) ? W ~ ¢
AT NN 4.42 ﬁunuﬂTﬁ@]ﬂﬁ\‘]QﬂﬂimLﬂ'i_lﬂ'l“lfulﬂiﬂilﬂuﬁluiﬂﬂuﬁwaﬂxﬂukl81@5&%“ NAANITU

Y
Aauail w.er. 2549 — 2588

M8 VN
gl dunugilnsalinuialeTasu il dunuginsalinumaleTasiau

2549 0 2569 2,776,798,170

2550 0 2570 4,989,040,356

2551 0 el 8,008,241,833

2552 30,642 2572 11,281,597,973
2553 27,837 2573 14,120,883,076
2554 75,222 2574 16,227,769,713
2555 133,868 2575 17,703,504,664
2556 234,583 2576 18,772,289,254
2557 436,432 2577 19,617,223,098
2558 785,294 2578 20,352,005,492
2559 1,668,749 2579 21,039,530,039
2560 3,589,014 2580 21,712,891,255
2561 7,670,636 2581 22,389,183,298
2562 16,407,027 2582 23,077,268,769
2563 35,057,750 2583 23,781,901,498
2564 74,799,215 2584 24,505,773,920
2565 159,120,116 2585 25,250,540,761
2566 336,358,077 2586 26,017,379,961
2567 702,024,432 2587 26,807,245,092
2568 1,429,038,029 2588 27,620,921,446

A va o
Ny ﬂ'lﬂﬂ"lﬁﬂigll']mﬂ'ﬁﬂ]@\‘]ﬁjﬂﬂ
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41.2.5 msmamsalyamuaizmenimaninaonmsldivihanlsdiihauivanlug

msmamsalyanaisnsenainannms 15 i Tsdldihamiuanlud 8

Tasmssuasensveulasen ladi 15 Iihawiuan ludideseeninlundazdl 1gm
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2549 0 2569 99,664,347,117

2550 0 2570 189,338,398,032

2551 0 5] 333,245,881,840

2552 252,236 2572 535,874,574,690

2553 504,471 2573 789,238,444,618

2554 1,261,178 2574 1,079,784,367,291
2555 2,774,592 2575 1,395,357,864,886
2556 5,801,419 2576 1,726,967,746,495
2557 12,359,545 2577 2,067,198,284,888
2558 26,484,740 2578 2,407,568,561,815
2559 56,500,779 2579 2,736,063,081,281
2560 121,073,098 2580 3,036,877,516,043
2561 259,045,982 2581 3,295,549,684,594
2562 553,909,422 2582 3,507,720,198,714
2563 1,184,246,236 2583 3,681,494,397,814
2564 2,528,914,326 2584 3,830,392,111,127
2565 5,389,518,493 2585 3,966,141,790,513
2566 11,436,615,246 2586 4,096,460,332,528
2567 24,057,476,729 2587 4,225,788,345,264
2568 49,747,674,626 2588 4,356,535,435,598
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9
WA 2549 — 2588 n3diTIMNIBTUALIINMIAIAMTBIVEIRITY

NUg: UM
i viumugy ViR 1 vhsumugy ViR

2549 0 0 2569 10,099,451,583 24,127,332,929
2550 0 0 2570 | 20,247,667,032 48,434,087,707
2551 0 0 25 37,598,730,578 90,049,497,933
2552 9,760 22,379 2572 | 63,773,596,227 | 152,915,137,888
2553 20,721 47,699 2573 99,050,335,486 237,759,793,602
2554 54,966 126,992 2574 142,875,741,247 343,310,505,940
2555 128,250 297,317 2575 | 194,620,070,689 | 468,098,530,363
2556 284,280 661,133 2576 253,849,628,456 611,116,091,556
2557 641,784 1,496,992 2577 320,167,488,179 771,435,967,421
2558 1,456,746 3,407,362 2578 392,818,296,402 947,259,808,509
2559 3,290,627 7,716,834 2579 470,191,544,008 1,134,716,848,655
2560 7,463,611 17,545,416 2580 | 549,581,120,058 | 1,327,276,754,337
2561 16,896,719 39,811,150 2581 627,929,247,034 1,517,540,149,914
2562 38,215,668 90,233,903 2582 703,575,744,810 1,701,468,653,222
2563 86,393,377 204,398,357 2583 | 777,212,960,629 | 1,880,708,614,083
2564 195,016,825 462,258,041 2584 850,977,507,323 | 2,060,409,805,726
2565 439,193,827 1,042,880,539 2585 | 927,113,736,821 | 2,245,996,541,302
2566 984,567,629 2,341,767,380 2586 1,007,387,042,792 | 2,441,744,618,550
2567 2,187,347,886 5,210,663,005 2587 1,093,082,433,453 | 2,650,773,407,232
2568 4,775,760,413 11,393,431,419 2588 1,185,169,616,502 | 2,875,442,539,302
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NUg: UM
i Vg Yfudia f Vg ViR

2549 0 0 2569 2,923,323,385 6,558,191,480
2550 0 0 2570 | 5,585,971,951 | 12,538,213,543
2551 0 0 25| 9,886,839,614 22,203,144,193
2552 7,197 16,105 2572 | 15,987,292,525 | 35,921,083,996
2553 13,867 30,919 2573 | 23,681,032,608 | 53,234,948,625
2554 34,556 77,025 2574 32,643,486,329 73,431,537,003
2555 75,794 168,891 2575 | 42,503,304,388 | 95,674,723.215
2556 157,998 351,960 2576 | 53,004,086,964 | 119,390,800,318
2557 335,580 747,320 2577 63,930,148,254 | 144,096,273,122
2558 716,905 1,596,027 2578 | 75,025,870,148 | 169,216,282,163
2559 1,538,761 3,427,782 2579 85,916,701,711 193,906,027,860
2560 3,317,408 7,394,368 2580 | 96,096,626,928 | 217,021,615,984
2561 7,142,141 15,929,252 2581 105,086,838,294 | 237,477,700,930
2562 15,363,596 34,285,726 2582 112,718,492,139 | 254,887,103,579
2563 33,049,413 73,797,617 2583 | 119,221,411,164 | 269,763,786,081
2564 71,204,435 159,131,156 2584 125,009,584,117 | 283,040,062,706
2565 153,115,598 342,482,118 2585 | 130,451,266,875 | 295,547,045,916
2566 327,814,999 733,855,769 2586 135,793,438,620 | 307,843,035,921
2567 695,554,964 1,558,342,404 2587 141,181,460,513 |-320,257,232,102
2568 1,450,939,237 3,253,351,988 2588 146,696,907,578 | 332,974,872,624
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NUg: UM
i Vg Yfudia f Vg ViR

2549 0 0 2569 4,495,452,699 10,407,197,730
2550 0 0 2570 8,619,706,612 19,965,632,885
2551 0 0 25| 15,310,939,954 35,482,838,127
2552 8,387 19,019 2572 | 24,845474,082 | 57,608,356,083
2553 17,041 38,690 2573 | 36,923,590,182 | 85,656,382,686
2554 43,981 100,099 2574 50,971,347,043 118,303,195,992
2555 99,775 227,604 2575 | 66,453,581,264 | 154,311,607,980
2556 214,961 491,420 2576 82,971,129,580 192,758,387,413
2557 471,465 1,080,004 2577 100,184,784,486 | 232,857,623,897
2558 1,039,084 2,384,810 2578 | 117,690,820,217 | 273,671,849,574
2559 2,254,751 5,180,723 2579 134,897,008,785 | 313,823,331,385
2560 4,912,491 11,299,572 2580 | 151,002,561,450 | 351,446,490,161
2561 10,685,081 24,603,347 2581 165,247,459,540 | 384,767,497,774
2562 23,220,462 53,521,502 2582 177,358,228,608 | 413,143,010,108
2563 50,435,970 116,364,706 2583 | 187,689,552,088 | 437,392,682,826
2564 108,764,978 251,089,726 2584 196,888,031,853 | 459,018,331,300
2565 234,056,214 540,647,073 2585 |-205,530,132,436 | 479,360,820,221
2566 501,467,066 1,159,003,931 2586 214,002,438,433 | 499,320,242,361
2567 1,064,951,893 2,462,727,989 2587 222,531,956,911 | 519,425,688,799
2568 2,223,047,186 5,143,685,242 2588 231,245,343,044 | 539,972,766,352
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NUg: UM
i Vg Yfudia f Vg ViR

2549 0 0 2569 2,070,162,148 4,469,417,417
2550 0 0 2570 3,932,812,447 8,490,823,031
2551 0 0 25| 6,921,963,878 14,944,310,493
2552 6,641 14,743 2572 | 11,130,833,571 | 24,031,132,765
2553 12,386 27,292 .78 16,393,540,933 35,393,158,663
2554 30,030 65,943 2574 22,428,569,395 48,422,602,439
2555 64,112 140,291 2575 | 28,983,454,152 | 62,574,400,221
2556 130,177 283,848 2576 | 35,871,436,111 | 77,445,344,781
2557 269,462 585,444 2577 42,938,480,672 92,702,880,079
2558 561,233 1,214,899 2578 | 50,008,427,791 | 107,966,681,909
2559 1,192,616 2,580,324 2579 56,831,699,500 | 122,697,918,998
2560 2,545,573 5,504,704 2580 | 63,080,018,729 | 136,187,851,084
2561 5,425,002 11,725,223 2581 68,452,986,572 | 147,787,926,024
2562 11,554,206 24,959,288 2582 72,860,052,690 | 157,302,648,376
2563 24,598,382 53,107,163 2583 | 76,469,575,852 | 165,095,499,627
2564 52,528,942 113,408,396 2584 79,562,381,042 | 171,772,772,418
2565 111,947,527 241,691,322 2585 | -82,382,083,935 | 177,860,425,615
2566 237,553,836 512,871,542 2586 85,088,974,822 | 183,704,521,105
2567 499,706,055 1,078,850,247 2587 87,775,291,086. |-189,504,196,609
2568 1,033,325,918 2,230,919,379 2588 90,491,083,496 195,367,510,218
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AAMTAAUAT WA, 2549 — 2588

YUY VN

1) yaAMALNIIATo oY 1) yaf mALNIATeoUs
fudoma fudemas
2549 0 2569 27,326,208,000
2550 0 2570 49,096,674,000
2551 0 2571 78,808,350,000
2552 138,000 2572 111,021,138,000
2553 138,000 2573 138,962,274,000
2554 414,000 2574 159,695,946,000
2555 828,000 2575 174,218,514,000
2556 1,656,000 2576 184,736,322,000
2557 3,588,000 2577 193,051,236,000
2558 7,728,000 2578 200,282,160,000
2559 16,422,000 2579 207,048,024,000
2560 35,328,000 2580 213,674,508,000
2561 75,486,000 2581 220,329,834,000
2562 161,460,000 2582 227,101,218,000
2563 345,000,000 2583 234,035,442,000
2564 736,092,000 2584 241,159,002,000
2565 1,565,886,000 2585 248,488,182,000
2566 3,310,068,000 2586 256,034,574,000
2567 6,908,556,000 2587 263,807,562,000
2568 14,063,028,000 2588 271,814,874,000
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MUY VN
1) yaAwafivn e maiianas 1) yaAwafivnemaiianas

2549 0 2569 17,814,066,759

2550 0 2570 33,842,461,825

2551 0 951 59,564,574,073

2552 45,085 2572 95,782,551,375

2553 90,170 2573 141,068,965,462
2554 225,424 2574 193,001,322,546
2555 495,932 2575 249,407,123,780
2556 1,036,949 2576 308,679,278,164
2557 2,209,153 2577 369,492,294,049
2558 4,733,899 2578 430,330,286,885
2559 10,098,984 2579 489,045,599,522
2560 21,640,680 2580 542,813,356,779
2561 46,302,038 2581 589,048,579,430
2562 99,006,111 2582 626,972,067,740
2563 211,672,901 2583 658,032,575,066
2564 452,019,704 2584 684,646,644,008
2565 963,325,853 2585 708,910,625,271
2566 2,044,187,650 2586 732,203,841,698
2567 4,300,048,201 2587 755,320,010,311
2568 8,891,929,988 2588 778,689,825,728
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2549 0 2569 386,411,541
2550 0 2570 734,089,414
2551 0 2571 1,292,037,308
2552 978 2572 2,077,654,911
2553 1,956 2573 3,059,979,346
2554 4,890 2574 4,186,463,399
2555 10,757 2575 5,409,982,592
2556 22,493 2576 6,695,676,916
2557 47,920 2577 8,014,794,639
2558 102,685 2578 9,334,454,147
2559 219,061 2579 10,608,069,810
2560 469,416 2580 11,774,366,210
2561 1,004,355 2581 12,777,271,604
2562 2,147,578 2582 13,599,884,080
2563 4,591,476 2583 14,273,629,085
2564 9,804,927 2584 14,850,924,743
2565 20,895,859 2585 15,377,243,777
2566 44,341,234 2586 15,882,505,589
2567 93,273,943 2587 16,383,926,991
2568 192,878,157 2588 16,890,850,341
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Hp = FISC™N PH
HSC = FCH + OCH
OCH = LW + EC
HK = PHK «x FHC
FC = PFC  x FHC
TLC = LCO2 x PCO2
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GEB = GV + BV -+ V<= + TDV
GV == QG x PG
QG = FHC x UGC
BV = BHP «x FHC
cv = DCO2 - x PC
DCO2 = FHC = x C02C
Cco2C = co2 / C
TDV = FHC x TVC
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ETC = QT / C
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AunuEadIFoINa 2,873,270 5,625,984 11,955,216 25,718,784 54,953,808 117,542,880 251,160,000 535,874,976
aunuginsalinumalalasoulusnoud 436,432 785,294 1,668,749 3,589,914 7,670,636 16,407,027 35,057,750 74,799,215
Audeusimamiiivomaslalasiou 0 0 0 0 0 0 0 0
5MRUaAT IO 9,644,672 20,152,629 43,303,320 93,709,119 202,175,725 436,214,042 940,938,115 2,027,410,581
Ruaasugns 3,869,977 |- 7,457,837 |- 15,654,798 32,902,676 |- 68,977,502 144,156,893 |- 300,554,905 |- 624,238,788
MY VM

518M3/1) 2565 2566 2567 2568 2569 2570 2571 2572

Ruaasuin

yaanhuiuFemdainaunudendann lalasiou 1,482,074,366 3,326,335,009 7,398,010,890 16,169,191,833 34,226,784,511 68,681,754,739 127,648,228,511 216,688,734,115

uugy 439,193,827 984,567,629 2,187,347,886 4,775,760,413 10,099,451,583 20,247,667,032 37,598,730,578 63,773,596,227
hfudaa 1,042,880,539 2,341,767,380 5,210,663,005 11,393,431,419 24,127,332,929 48,434,087,707 90,049,497,933 152,915,137,888
YAMMINAUNUIUAIADS TDOUR 1,565,886,000 3,310,068,000 6,908,556,000 14,063,028,000 27,326,208,000 49,096,674,000 78,808,350,000 111,021,138,000
yamasuaunsAn 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654,911
yamanamiiFemaslalasion 0 0 0 0 0 0 0 0
TRuaasUn 3,068,856,225 6,680,744,243 14,399,840,834 30,425,097,990 61,939,404,052 118,512,518,153 207,748,615,819 329,787,527,026
Ruaadigesn
aunumalelasiou 3,059,998,082 6,582,034,005 14,037,160,304 29,433,618,351 59,803,613,078 115,243,907,725 205,783,518,296 335,776,398,743
AUNUIBASIFOINAS 1,139,965,008 2,409,729,504 5,029,428,768 10,237,884,384 19,893,479,424 35,742,378,672 57,372,478,800 80,823,388,464
aunugnsaiiumalalasnulusooud 159,120,116 336,358,077 702,024,432 1,429,038,029 2,776,798,170 4,989,040,356 8,008,241,833 11,281,597,973
Audousmanitiyomadlalasiu 0 0 2,873,508 2,873,508 2,873,508 2,873,508 2,873,508 0
TR UFANEON 4,359,083,206 9,328,121,586 19,771,487,012 41,103,414272 82,476,764,180 155,978,200,262 271,167,112,437 427,881,385,180
Ruaasugns 1,290,226,981 |- 2,647,377,343 |- 5,371,646,179 10,678,316,282 |- 20,537,360,127 37,465,682,109 [-  63,418,496,618 |- 98,093,858,155
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336,810,129,087

486,186,247,187

662,718,601,052

864,965,720,012

1,091,603,455,600

1,340,078,104,912

1,604,908,392,663

1,876,857,874,395

thiuugu 99,050,335,486 142,875,741,247 194,620,070,689 253,849,628,456 320,167,488,179 392,818,296,402 470,191,544,008 549,581,120,058
saiuara 237,759,793,602 343,310,505,940 468,098,530,363 611,116,091,556 771,435,967,421 947,259,808,509 1,134,716,848,655 1,327,276,754,337
u“afhms‘ﬂmmmmmm?iaﬂuﬁ 138,962,274,000 159,695,946,000 174,218,514,000 184,736,322,000 193,051,236,000 200,282,160,000 207,048,024,000 213,674,508,000
uﬁaﬁmﬁuaumﬁﬁm 3,059,979,346 4,186,463,399 5,409,982,592 6,095,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yamanamiliFemaslalason 0 0 0 0 0 0 0 0
JmRuaasudn 478,832,382,433 650,068,656,586 842,347,097,644 1,056,397,718,928 1,292,669,486,239 1,549,694,719,059 1,822,564,486,472 2,102,306,748,605
Ruaadigesn
é’unuﬁ”w"laiﬂmu 501,892,841,293 696,995,393,487 914,413,687,529 1,149,157,316,270 1,396,976,788,444 1,652,611,920,823 1,907,992,022,892 2,151,833,679,680
AUNUIBASIFOINAS 101,164,535,472 116,258,648,688 126,831,078,192 134,488,042,416 140,541,299,808 145,805,412,480 150,730,961,472 155,555,041,824
dunuginsaiiumaslslasulusooud 14,120,883,076 16,227,769,713 17.703,504,664 18.772.289,254 19,617,223,098 20,352,005,492 21,039,530,039 21,712,891,255
Andeusimamtiivemaslalasion 0 0 0 0 0 0 0 0
T Uaawesn 617,178,259,842 829,481,811,888 1,058,948,270,385 1,302,417,647,940 1,557,135,311,351 1,818,769,338,795 2,079,762,514,403 2,329,101,612,758
Ruaadugnd - 138345877409 |- 179.413,155302 |- 216,601,172,741 246,019,929,012 264,465,825,112 269,074,619,737 257,198,027,931 226,794,864,153
1U2e: 1N
519ms /il 2581 2582 2583 2584 2585 2586 2587 2588
Ruaadudn

yaanhuiuFemdainaunudendann lalasiou

2,145,469,396,949

2,405,044,398,032

2,657,921,574,712

2,911,387,313,049

3,173,110,278,124

3,449,131,661,342

3,743,855,840,685

4,060,612,155,804

hdunugu 627,929,247,034 703,575,744.,810 777,212,960,629 850,977,507,323 927,113,736,821 | 1,007,387,042,792 |  1,093,082,433,453 | 1,185,169,616,502
hfudaa 1,517,540,149,914 | 1,701,468,653,222 | 1,880,708,614,083 | 2,060,409,805,726 | 2,245,996,541,302 | 2,441,744,618,550 | 2,650,773,407,232 | 2,875,442,539,302
YAMMINAUNUIUAIADS TDOUR 220,329,834,000 227,101,218,000 234,035,442,000 241,159,002,000 248,488,182,000 256,034,574,000 263,807,562,000 271,814,874,000
yamasuaunsAn 12,777,271,604 13,599,884,080 14,273,629,085 14,850,924,743 15,377,243,777 15,882,505,589 16,383,926,991 16,890,850,341
yasannamidonaslalasion 0 0 0 0 0 0 0 7,662,689
TuRuaAsUn 2,378,576,502,553 |  2,645,745,500,112 | 2,906,230,645,798 | 3,167,397,239,792 | 3,436,975,703,900 | 3,721,048,740,931 | 4,024,047,329,676 | 4,349,325,542,834
Quandween
aunumalelasiou 2,373,081,557,497 | . 2,567,350,453,472 | © 2,739,248.402,284 | 2,897,802,698,793 | 3,051,286,159,855 | 3,205,405,346,767 | 3,363,654,328,902 | 3,528,122,996,538
AUNUIBASIFOINAS 160,400,119,152 165,329,686,704 170,377,801,776 175,563,753,456 180,899,396,496 186,393,169,872 192,051,905,136 197,881,228,272
aunugnsaiiumalalasnulusooud 22,389,183,298 23,077,268,769 23,781,901,498 24,505,773,920 25,250,540,761 26,017,379,961 26,807,245,092 27,620,921,446
Audousmanitiyomadlalasiu 0 2,873,508 2,873,508 2,873,508 2,873,508 2,873,508 0 0
TR UFANEON 2,555,870,859,948 |  2,755,760,282,453 | 2,933,410,979,067 | 3,097,875,099,678 | 3,257,438,970,620 | 3,417,818,770,108 | 3,582,513,479,129 | 3,753,625,146,256
Ruaasugns - 177,294357,395 |- 110,014,782,341 |- 27,180,333,269 69,522,140,114 179,536,733,280 303,229,970,822 441,533,850,547 595,700,396,578
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WU VN
518M3 Al 2549 2550 2551 2552 2553 2554 2555 2556

Quaaiurin
yaanihiudemasnnaunudendenulalasou 0 0 0 23,303 44,786 111,581 244,685 509,957
Tiuugu 0 0 0 7,197 13,867 34,556 75,794 157,998
ifufia 0 0 0 16,105 30,919 77,025 168,891 351,960
YAMMINAUNUIUAIADS TDOUA 0 0 0 138,000 138,000 414,000 828,000 1,656,000
yammsueunsan 0 0 0 978 1,956 4,890 10,757 22,493
yammnanitiyemaslalasion 0 0 0 0 0 0 0 0
TmRuaasudn 0 0 0 162,281 184,741 530,471 1,083,443 2,188,450

Quandiwosn
dunumalelasiau 0 0 0 121,956 246,691 623,863 1,388,612 2,938,049
AuNUIBASIFOINAY 0 0 0 184,184 150,696 421,949 783,619 1,446,682
dunugnsaiiumalelasnulusooud 0 0 0 30,642 27,837 75,222 133,868 234,583
Andeusimamiiivomaslalasion 0 0 0 2,873,508 2,873,508 2,873,508 2,873,508 2,873,508
RUaaNEen 0 0 0 3,210,290 3,298,732 3,994,542 5,179,607 7,492,822
Ruaasugns 0 0 0 3,048,009 |- 3,113,991 |- 3,464,072 |- 4,096,165 |- 5,304,372
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1U29: 1N
579M3/ 2557 2558 2559 2560 2561 2562 2563 2564
Ruaaiuin
yasnhiudemasinaumudendanulalasou 1,082,900 2,312,932 4,966,542 10,711,777 23,071,393 49,649,322 106,847,030 230,335,591
thiuugu 335,580 716,905 1,538,761 3,317,408 7,142,141 15,363,596 33,049,413 71,204,435
saiuara 747,320 1,596,027 3,427,782 7,394,368 15,929,252 34,285,726 73,797,617 159,131,156
yaf’hmsmmmmmﬂmﬂ?mﬂuﬁ 3,588,000 7,728,000 16,422,000 35,328,000 75,486,000 161,460,000 345,000,000 736,092,000
yammi’uaumﬁﬁm 47,920 102,685 219,061 469,416 1,004,355 2,147,578 4,591,476 9,804,927
yamanaoiiyemaslalason 0 0 0 0 0 0 0 0
TIMRUaaTIN 4,718,819 10,143,617 21,607,603 46,509,193 99,561,748 213,256,900 456,438,505 976,232,518
Ruaadigesn
c?fuv;uﬁ”w"laiﬂmu 6,334,970 13,741,352 29,679,355 64,400,421 139,551,281 302,264,135 654,720,365 1,416,736,390
AuNUIBASIFOINAY 2,873,270 5,625,984 11,955,216 25,718,784 54,953,808 117,542,880 251,160,000 535,874,976
FunugnsaiiiumaleTasinulusooud 436,432 785,294 1,668,749 3,589,914 7,670,636 16,407,027 35,057,750 74,799.215
Andeusimamiiivomaslalasion 0 0 0 0 0 0 0 0
T Uaawesn 9,644,672 20,152,629 43,303,320 93,709,119 202,175,725 436,214,042 940,938,115 2,027,410,581
Ruaadugnd 4,925,853 |- 10,009,012 |- 21,695,717 47,199,926 |- 102,613,977 222,957,142 484,499,609 1,051,178,063
1U2e: 1N
519ms /il 2565 2566 2567 2568 2569 2570 2571 2572
Ruaadudn
yaanhiuyemasinaunudendanulalasou 495,597,716 1,061,670,769 2,253,897,368 4,704,291,225 9,481,514,865 18,124,185,494 32,089,983,807 51,908,376,520
U UTU 153,115,598 327,814,999 695,554,964 1,450,939,237 2,923,323,385 5,585,971,951 9,886,839,614 15,987,292,525
Hniua 342,482,118 733,855,769 1,558,342,404 3,253,351,988 6,558,191,480 12,538,213,543 22,203,144,193 35,921,083,996
gaﬂ'mﬁmmemmm?mﬂuéf 1,565,886,000 3,310,068,000 6,908,556,000 14,063,028,000 27,326,208,000 49,096,674,000 78,808,350,000 111,021,138,000
yamasuaunsAn 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654,911
yamanamiiFemaslalasion 0 0 0 0 0 0 0 0
Tduaasudn 2,082,379,575 4,416,080,003 9,255,727,311 18,960,197,383 37,194,134,406 67,954,948,908 112,190,371,115 165,007,169,431
Ruaadigesn
aunumalelasau 3,059,998,082 6,582,034,005 14,037,160,304 29,433,618,351 59,803,613,078 115,243,907,725 205,783,518,296 335,776,398,743
é’unuwaﬁvﬁmwﬁq 1,139,965,008 2,409,729,504 5,029,428,768 10,237,884,384 19,893,479,424 35,742,378,672 57,372,478,800 80,823,388,464
FunugnsaiifumaleTasinulusoousd 159,120,116 336,358,077 702,024,432 1,429,038,029 2,776,798,170 4,989,040,356 8,008,241,833 11,281,597,973
andeunamamilidemadlalasiou 0 0 2,873,508 2,873,508 2,873,508 2,873,508 2,873,508 0

JduaanIEesn

4,359,083,206

9,328,121,586

19,771,487,012

41,103,414,272

82,476,764,180

155,978,200,262

271,167,112,437

427,881,385,180

Ruaasugni

2,276,703,631

4,912,041,583

10,515,759,701

22,143,216,890

45,282,629,774

88,023,251,354

158,976,741,322

262,874,215,749
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76,915,981,233

106,075,023,332

138,178,027,603

172,394,887,283

208,026,421,376

244,242,152,311

279,822,729,571

313,118,242,911

thiuugu 23,681,032,608 32,643,486,329 42,503,304,388 53,004,086,964 63,930,148,254 75,025,870,148 85,916,701,711 96,096,626,928
saiuara 53,234,948,625 73,431,537,003 95,674,723,215 119,390,800,318 144,096,273,122 169,216,282,163 193,906,027,860 217,021,615,984
Hﬁﬁ1ﬂ1iﬂﬂllﬂuLLUﬂLﬁﬂ?iﬂﬂuﬁ 138,962,274,000 159,695,946,000 174,218,514,000 184,736,322,000 193,051,236,000 200,282,160,000 207,048,024,000 213,674,508,000
uﬁaﬁmﬁuaumﬁﬁm 3,059,979,346 4,186,463,399 5,409,982,592 6,095,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yamanamiliFemaslalason 0 0 0 0 0 0 0 0
TIMRUaaTIN 218,938,234,579 269,957,432,731 317,806,524,195 363,826,886,199 409,092,452,015 453,858,766,458 497,478,823,381 538,567,117,122

Ruaadigesn
c?fuv;uﬁ”w"lai@mu 501,892,841,293 696,995,393,487 914,413,687,529 1,149,157,316,270 1,396,976,788,444 1,652,611,920,823 1,907,992,022,892 2,151,833,679,680
AuNUIBASIFOINAY 101,164,535,472 116,258,648,688 126,831,078,192 134,488,042,416 140,541,299,808 145,805,412,480 150,730,961,472 155,555,041,824
c?fu‘vguqﬂﬂinfl,ﬁuﬁw'lﬂiﬂmuclusaauﬁ 14,120,883,076 16,227,769,713 17,703,504,664 18,772,289,254 19,617,223,098 20,352,005,492 21,039,530,039 21,712,891,255
Andeusimamiiivomaslalasion 0 0 0 0 0 0 0 0
T Uaawesn 617,178,259,842 829,481,811,888 1,058,948,270,385 1,302,417,647,940 1,557,135,311,351 1,818,769,338,795 2,079,762,514,403 2,329,101,612,758
Ruaadugnd 398,240,025,263 |- 559,524,379,157 |- 741,141,746,190 |- 938,590,761,741 |- 1,148,042,859,335 |- 1,364,910,572,337 |- 1,582,283,691,022 |- 1,790,534,495,637
1U2e: 1N

519ms /il 2581 2582 2583 2584 2585 2586 2587 2588

Ruaadudn

yaanhiuyemasinaunudendanulalasou 342,564,539,224 367,605,595,718 388,985,197,245 408,049,646,823 425,998,312,790 443,636,474,541 461,438,692,615 479,671,780,202

U UTU 105,086,838,294 112,718,492,139 119,221,411,164 125,009,584,117 130,451,266,875 135,793,438,620 141,181,460,513 146,696,907,578
DRIEIL 237,477,700,930 254,887,103,579 269,763,786,081 283,040,062,706 295,547,045,916 307,843,035,921 320,257,232,102 332,974,872,624
1J"E1ﬂ"lﬂ'li‘V]ﬂLmull'Uﬁmfﬁ'iﬂﬂuﬁ 220,329,834,000 227,101,218,000 234,035,442,000 241,159,002,000 248,488,182,000 256,034,574,000 263,807,562,000 271,814,874,000
yamasuaunsAn 12,777,271,604 13,599,884,080 14,273,629,085 14,850,924,743 15,377,243,777 15,882,505,589 16,383,926,991 16,890,850,341
yasannamidonaslalasion 0 0 0 0 0 0 0 7,662,689
TIMRUaATIAN 575,671,644,828 608,306,697,798 637,294,268,331 664,059,573,566 689,863,738,567 715,553,554,130 741,630,181,606 768,385,167,232
Ruaadigesn
aunumalelasau 2,373,081,557,497 | 2,567,350,453,472 | © 2,739,248,402,284 | 2,897,802,698,793 | 3,051,286,159,855 | 3,205,405,346,767 | 3,363,654,328,902 | 3,528,122,996,538
é’unuwaﬁﬁmwﬁa 160,400,119,152 165,329,686,704 170,377,801,776 175,563,753,456 180,899,396,496 186,393,169,872 192,051,905,136 197,881,228,272
s?fu‘vguqﬂﬂinfgﬁuﬁﬁcv"lﬂﬂﬁmuslusaauﬁ 22,389,183,298 23,077,268,769 23,781,901,498 24,505,773,920 25,250,540,761 26,017,379,961 26,807,245,092 27,620,921,446
ﬂ'nﬁammmmﬁg%mwﬁﬂaiﬂmu 0 2,873,508 2,873,508 2,873,508 2,873,508 2,873,508 0 0
TMduandgeen 2,555,870,859,948 |  2,755,760,282,453 |  2,933,410,979,067 | 3,097,875,099,678 | 3,257,438,970,620 | 3,417,818,770,108 | 3,582,513,479,129 | 3,753,625,146,256
ﬁuam%’qu% 1,980,199,215,120 |- 2,147,453,584,655 |- 2,296,116,710,736 |- 2,433,815,526,111 |- 2,567,575,232,053 |- 2,702,265,215,979 |- 2,840,883,297,523 |- 2,985,239,979,025
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WUY: 1N
519M3Al 2549 2550 2551 | 2552 2553 2554 2555 2556
Quaaiurin

yaanihiudemasnnaunudendenulalasou 0 0 0 21,384 39,678 95,974 204,404 414,025
gy 0 0 0 6,641 12,386 30,030 64,112 130,177
ifufia 0 0 0 14,743 27,292 65,943 140,291 283,848
YAMMINAUNUIUAIADS TDOUR 0 0 0 138,000 138,000 414,000 828,000 1,656,000
yamasueunsan 0 0 0 978 1,956 4,890 10,757 22,493
yammnanitiyemaslalasion 0 0 0 0 0 0 0 0
TmRuaasuin 0 0 0 160,362 179,634 514,863 1,043,161 2,092,518

Quandiwoen
dunumalelasiou 0 0 0 121,956 246,691 623,863 1,388,612 2,938,049
AuNUIBASIFOINAY 0 0 0 184,184 150,696 421,949 783,619 1,446,682
aunugnsaiiumalelasnulusooud 0 0 0 30,642 27,837 75,222 133,868 234,583
Andeusimamiiivomaslalasion 0 0 0 2,873,508 2,873,508 2,873,508 2,873,508 2,873,508
URUaANEen 0 0 0 3,210,290 3,298,732 3,994,542 5,179,607 7,492,822
Ruaasugns 0 0 0 3,049,928 3,119,099 |- 3,479,679 |- 4,136,447 |- 5,400,305
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519mM3 /) 2557 2558 2559 2560 2561 2562 2563 2564
Ruaaiuin
yasnhiudemasinaumudendanulalasou 1,551,468 3,423,895 7435473 16,212,063 35,288,429 76,741,964 166,800,676 359,854,705
thiuugu 471,465 1,039,084 2,254,751 4,912,491 10,685,081 23,220,462 50,435,970 108,764,978
saiuara 1,080,004 2,384,810 5,180,723 11,299,572 24,603,347 53,521,502 116,364,706 251,089,726
yaf’hmsmmmmmﬂmﬂ?mﬂuﬁ 3,588,000 7,728,000 16,422,000 35,328,000 75,486,000 161,460,000 345,000,000 736,092,000
yammi’uaumﬁﬁm 47,920 102,685 219,061 469,416 1,004,355 2,147,578 4,591,476 9,804,927
yammnanitiyemaslalasion 0 0 0 0 0 0 0 0
JmRuaasudn 5,187,388 11,254,579 24,076,534 52,009,479 111,778,783 240,349,542 516,392,151 1,105,751,632
Ruaadigesn
c?fuv;uﬁ”w"laiﬂmu 6,334,970 13,741,352 29,679,355 64,400,421 139,551,281 302,264,135 654,720,365 1,416,736,390
AuNUIBASIFOINAY 2,873,270 5,625,984 11,955,216 25,718,784 54,953,808 117,542,880 251,160,000 535,874,976
FunugnsaiiiumaleTasinulusooud 436,432 785,204 1,668,749 3,589,914 7,670,636 16,407,027 35,057,750 74,799.215
Andeusimamiiivomaslalasion 0 0 0 0 0 0 0 0
T Uaawesn 9,644,672 20,152,629 43,303,320 93,709,119 202,175,725 436,214,042 940,938,115 2,027,410,581
Ruaadugnd 4,457,285 |- 8,898,050 |- 19,226,786 41,699,640 90,396,942 |- 195,864,500 |- 424,545,963 921,658,949
wie: Um
519ms/l 2565 2566 2567 2568 2569 2570 2571 2572
Ruaadudn
yaanhiuyemasinaunudendanulalasou 774,703,287 1,660,470,997 3,527,679,882 7,366,732,428 14,902,650,429 28,585,339,497 50,793,778,081 82,453,830,164
U UTU 234,056,214 501,467,066 1,064,951,893 2,223,047,186 4,495,452,699 8,619,706,612 15,310,939,954 24,845,474,082
Hniua 540,647,073 1,159,003,931 2,462,727,989 5,143,685,242 10,407,197,730 19,965,632,885 35,482,838,127 57,608,356,083
gaﬂ'mﬁmmemmm?mﬂuéf 1,565,886,000 3,310,068,000 6,908,556,000 14,063,028,000 27,326,208,000 49,096,674,000 78,808,350,000 111,021,138,000
yamasuaunsAn 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654,911
yamanamiiFemaslalasion 0 0 0 0 0 0 0 0
Tduaasudn 2,361,485,146 5,014,880,230 10,529,509,825 21,622,638,585 42,615,269,970 78,416,102,911 130,894,165,389 195,552,623,075
Ruaadigesn
aunumalelasau 3,059,998,082 6,582,034,005 14,037,160,304 29,433,618,351 59,803,613,078 115,243,907,725 205,783,518,296 335,776,398,743
é’unuwaﬁvﬁmwﬁq 1,139,965,008 2,409,729,504 5,029,428,768 10,237,884,384 19,893,479,424 35,742,378,672 57,372,478,800 80,823,388,464
FunugnsaiifumaleTasinulusoousd 159,120,116 336,358,077 702,024,432 1,429,038,029 2,776,798,170 4,989,040,356 8,008,241,833 11,281,597,973
andeunamamilidemadlalasiou 0 0 2,873,508 2,873,508 2,873,508 2,873,508 2,873,508 0
TMduandgeen 4,359,083,206 9,328,121,586 19,771,487,012 41,103,414,272 82,476,764,180 155,978,200,262 271,167,112,437 427,881,385,180
ﬁ‘l&ﬁﬂ%ﬁ]qﬂ% 1,997,598,060 |- 4,313,241,355 |- 9,241,977,187 19,480,775,687 39,861,494,209 |- 77,562,097,351 |- 140,272,947,048 232,328,762,105
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YU2Y: VN

519mM3 /)

2573

2574

2575

2576

2577

2578

2579

2580

a . Y
NUaaI v

yaanihiudemasnnaunudendenulalasou

122,579,972,868

169,274,543,036

220,765,189,244

275,729,516,994

333,042,408,383

391,362,669,791

448,720,340,170

502,449,051,611

thiuugu 36,923,590,182 50,971,347,043 66,453,581,264 82,971,129,580 100,184,784,486 117,690,820,217 134,897,008,785 151,002,561,450
saiuara 85,656,382,686 118,303,195,992 154,311,607,980 192,758,387,413 232,857,623,897 273,671,849,574 313,823,331,385 351,446,490,161
Hﬁﬁ1ﬂ1iﬂﬂLLWuLLUﬂLﬁﬂ?iﬂﬂuﬁ 138,962,274,000 159,695,946,000 174,218,514,000 184,736,322,000 193,051,236,000 200,282,160,000 207,048,024,000 213,674,508,000
uﬁaﬁmﬁuaumﬁﬁﬁ 3,059,979,346 4,186,463,399 5,409,982,592 6,695,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yammnanitiyemaslalasion 0 0 0 0 0 0 0 0
TIMRUaaTIN 264,602,226,214 333,156,952.,435 400,393,685,836 467,161,515,910 534,108,439,022 600,979,283,938 666,376,433,979 727,897,925,821

Ruaadigesn
&'unuﬁ”w'laiﬂmu 501,892,841,293 696,995,393,487 914,413,687,529 1,149,157,316,270 1,396,976,788,444 1,652,611,920,823 1,907,992,022,892 2,151,833,679,680
AunNUIBASIFOINAY 101,164,535,472 116,258,648,688 126,831,078,192 134,488,042,416 140,541,299,808 145,805,412,480 150,730,961,472 155,555,041,824
é’unuqﬂﬂinﬁﬁuﬁ’wﬂaiﬂmuclusaauﬁ 14,120,883,076 16,227,769,713 17,703,504,664 18,772,289,254 19,617,223,098 20,352,005,492 21,039,530,039 21,712,891,255
Andeusimamiiivomaslalasion 0 0 0 0 0 0 0 0
T Uaawesn 617,178,259,842 829,481,811,888 1,058,948,270,385 1,302,417,647,940 1,557,135,311,351 1,818,769,338,795 2,079,762,514,403 2,329,101,612,758
Ruaadvgnd - 352,576,033,628 496,324,859,453 |- 658,554,584,549 |- 835,256,132,030 |- 1,023,026,872,328 |- 1,217,790,054,858 |- 1,413,386,080,424 |- 1,601,203,686,937
wie: Um

519ms/l 2581 2582 2583 2584 2585 2586 2587 2588
Ruaadudn

yaanhiuyemasinaunudendanulalasou 550,014,957,315 590,501,238,716 625,082,234,913 655,906,363,153 684,890,952,658 713,322,680,794 741,957,645,710 771,218,109,396
U UTU 165,247,459,540 177,358,228,608 187,689,552,088 196,888,031,853 205,530,132,436 214,002,438,433 222,531,956,911 231,245,343,044
Hniua 384,767,497,7174 413,143,010,108 437,392,682,826 459,018,331,300 479,360,820,221 499,320,242,361 519,425,688,799 539,972,766,352
yafhmimmmmmmm?mﬂuﬁ 220,329,834,000 227,101,218,000 234,035,442,000 241,159,002,000 248,488,182,000 256,034,574,000 263,807,562,000 271,814,874,000
yamasuaunsAn 12,777,271,604 13,599,884,080 14,273,629,085 14,850,924,743 15,377,243,777 15,882,505,589 16,383,926,991 16,890,850,341
yasannamidonaslalasion 0 0 0 0 0 0 0 7,662,689

TIMRUaATIAN 783,122,062,919 831,202,340,796 873,391,305,999 911,916,289,896 948,756,378,434 985,239,760,383 1,022,149,134,701 1,059,931,496,426
Ruaadigesn

dunumalelasau 2,373,081,557,497 | - 2,567,350,453,472 | = 2,739,248,402,284 | 2,897,802,698,793 | 3.051,286,159,855 | 3,205,405,346,767 | 3,363,654,328,902 | 3,528,122,996,538

é’unuwaﬁﬁmwﬁa 160,400,119,152 165,329,686,704 170,377,801,776 175,563,753,456 180,899,396,496 186,393,169,872 192,051,905,136 197,881,228,272

s?fu‘vguqﬂﬂinfgﬁuﬁﬁcv"lﬂﬂﬁmuslusaauﬁ 22,389,183,298 23,077,268,769 23,781,901,498 24,505,773,920 25,250,540,761 26,017,379,961 26,807,245,092 27,620,921,446

ﬂ'nﬁammmmﬁg%mwﬁﬂaiﬂmu 0 2,873,508 2,873,508 2,873,508 2,873,508 2,873,508 0 0

TMduandgeen 2,555,870,859,948 | 2,755,760,282,453 | 2,933,410,979,067 | 3,097,875,099,678 | 3,257,438,970,620 | 3,417,818,770,108 | 3,582,513,479,129 | 3,753,625,146,256
ﬁuam%’qu% - 1,772,748,797,029 |- 1,924,557,941,657 |- 2,060,019,673,068 |- 2,185,958,809,782 |- 2,308,682,592,186 |- 2,432,579,009,725 |- 2,560,364,344,428 |- 2,693,693,649,831
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WUY: 1N
519M3Al 2549 2550 2551 | 2552 2553 2554 2555 2556
Quaaiurin

yaanhiudemasnnaunudendenulalasou 0 0 0 21,384 39,678 95,974 204,404 414,025
gy 0 0 0 6,641 12,386 30,030 64,112 130,177
ifufia 0 0 0 14,743 27,292 65,943 140,291 283,848
YAMMINAUNUIUAIADS TDOUR 0 0 0 138,000 138,000 414,000 828,000 1,656,000
yamasueunsan 0 0 0 978 1,956 4,890 10,757 22,493
yamanamiliyemaslalason 0 0 0 0 0 0 0 0
TmRuaasuin 0 0 0 160,362 179,634 514,863 1,043,161 2,092,518

Quandiwoen
dunumalelasiou 0 0 0 121,956 246,691 623,863 1,388,612 2,938,049
AuNUIBASIFOINAY 0 0 0 184,184 150,696 421,949 783,619 1,446,682
aunugnsaiiumalelasnulusooud 0 0 0 30,642 27,837 75,222 133,868 234,583
Andeusimamiiivomaslalasion 0 0 0 2,873,508 2,873,508 2,873,508 2,873,508 2,873,508
URUaaNEen 0 0 0 3,210,290 3,298,732 3,994,542 5,179,607 7,492,822
Ruaasugns 0 0 0 3,049,928 3,119,099 |- 3,479,679 |- 4,136,447 |- 5,400,305
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LATRIERTRNY
510m3/) 2557 2558 2559 2560 2561 2562 2563 2564
Ruaasun
yaanihiudemasnnaunudendenulalasou 854,906 1,776,133 3,772,940 8,050,278 17,150,225 36,513,494 77,705,546 165,937,338
DRTTISILY 269,462 561,233 1,192,616 2,545,573 5,425,002 11,554,206 24,598,382 52,528,942
hiufAya 585,444 1,214,899 2,580,324 5,504,704 11,725,223 24,959,288 53,107,163 113,408,396
yaf’hm‘mmmuuumm?inﬂuﬁ 3,588,000 7,728,000 16,422,000 35,328,000 75,486,000 161,460,000 345,000,000 736,092,000
uﬁaﬁmﬁuaumﬁﬁm 47,920 102,685 219,061 469,416 1,004,355 2,147,578 4,591,476 9,804,927
yammnanitiyemaslalasion 0 0 0 0 0 0 0 0
smtuaasuw 4,490,825 9,606,817 20,414,000 43,847,694 93,640,580 200,121,072 427,297,021 911,834,265
Ruaadigoon
&’unuﬁ”w"laiﬂmu 6,334,970 13,741,352 29,679,355 64,400,421 139,551,281 302,264,135 654,720,365 1,416,736,390
AunuadiFeina 2,873,270 5,625,984 11,955,216 25,718,784 54,953,808 117,542,880 251,160,000 535,874,976
dunuginsaiiumalalasoulusoeud 436,432 785,294 1,668,749 3,589,914 7,670,636 16,407,027 35,057,750 74,799,215
Audousimaniiiwomaslalasn 0 0 0 0 0 0 0 0
Tmkuanigesn 9,644,672 20,152,629 43,303,320 93,709,119 202,175,725 436,214,042 940,938,115 2,027,410,581
Ruaadugnd 5,153,847 |- 10,545,812 |- 22,889,319 49,861,425 108,535,145 |- 236,092,970 513,641,094 1,115,576,316
IATR AR RN
F10m5/1l 2565 2566 2567 2568 2569 2570 2571 2572
Ruaasuin
yaanhuiuFemdainaunudendann lalasiou 353,638,849 750,425,378 1,578,556,302 3,264,245,297 6,539,579,565 12,423,635,478 21,866,274,371 35,161,966,336
WUUUFY 111,947,527 237,553,836 499,706,055 1,033,325,918 2,070,162,148 3,932,812,447 6,921,963,878 11,130,833,571
iufia 241,691,322 512,871,542 1,078,850,247 2,230,919,379 4,469,417,417 8,490,823,031 14,944,310,493 24,031,132,765
gafhms‘vmuwmmmma?mﬂuﬁ 1,565,886,000 3,310,068,000 6,908,556,000 14,063,028,000 27,326,208,000 49,096,674,000 78,808,350,000 111,021,138,000
yaAmsuounsan 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654,911
yamanamiiFemaslalasion 0 0 0 0 0 0 0 0
smtuaasuw 1,940,420,708 4,104,834,612 8,580,386,245 17,520,151,455 34,252,199,106 62,254,398,892 101,966,661,680 148,260,759,247
Ruanadigoon
aunuinaslalasiou 3,059,998,082 6,582,034,005 14,037,160,304 29,433,618 351 59,803,613,078 115,243,907,725 | 205,783,518,296 | 335,776,398,743
é’unuwaﬁvﬁmwﬁa 1,139,965,008 2,409,729,504 5,029,428,768 10,237,884,384 19,893,479,424 35,742,378,672 57,372,478,800 80,823,388,464
Aunuginsaniumalalasoulusoeud 159,120,116 336,358,077 702,024,432 1,429,038,029 2,776.798,170 4,989,040,356 8,008,241,833 11,281,597.973
Andeusimaniiyemaslalasiou 0 0 2,873,508 2,873,508 2,873,508 2,873,508 2,873,508 0
sMRUaATIEON 4,359,083,206 9,328,121,586 19,771,487,012 41,103,414,272 82,476,764,180 155,978,200,262 | 271,167,112,437 [ 427,881,385,180
ﬁuam%’qu% 2,418,662,498 |- 5,223,286,974 |- 11,191,100,767 23,583,262,818 48,224,565,073 |- 93,723,801,370 169,200,450,758 279,620,625,934
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Wiae: Um
519mM3 /) 2573 2574 2575 2576 2577 2578 2579 2580
Ruaaiuin
yasnhiudemasinaumudendanulalasou 51,786,699,596 70,851,171,834 91,557,854373 | 113316780,892 |  135.641,360.751 |  157.975,100.700 |  179.520,618498 |  199.267.869.813
thiuugu 16,393,540,933 22,428,569,395 28,983,454,152 35,871,436,111 42,938,480,672 50,008,427,791 56,831,699,500 63,080,018,729
saiuara 35,393,158,663 48,422,602,439 62,574,400,221 77,445,344,781 92,702,880,079 107,966,681,909 122,697,918,998 136,187,851,084
Hﬁﬁ1ﬂ1iﬂﬂllﬂuLLUﬂLﬁﬂ?iﬂﬂuﬁ 138,962,274,000 159,695,946,000 174,218,514,000 184,736,322,000 193,051,236,000 200,282,160,000 207,048,024,000 213,674,508,000
uﬁaﬁmﬁuaumﬁﬁm 3,059,979,346 4,186,463,399 5,409,982,592 6,695,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yammnanitiyemaslalasion 0 0 0 0 0 0 0 0
TIMRUaaTIN 193,808,952,942 234,733,581,233 271,186,350,965 304,748,779,807 336,707,391,390 367,591,723,847 397,185,712,308 424,716,744,023
Ruaadigesn
c?fuv;uﬁ”w"lai@mu 501,892,841,293 696,995,393,487 914,413,687,529 1,149,157,316,270 1,396,976,788,444 1,652,611,920,823 1,907,992,022,892 2,151,833,679,680
AunNUIBASIFOINAY 101,164,535,472 116,258,648,688 126,831,078,192 134,488,042,416 140,541,299,808 145,805,412,480 150,730,961,472 155,555,041,824
c?fu‘vguqﬂﬂinfl,ﬁuﬁw'lﬂiﬂmuclusaauﬁ 14,120,883,076 16,227,769,713 17,703,504,664 18,772,289,254 19,617,223,098 20,352,005,492 21,039,530,039 21,712,891,255
Andeusimamiiivomaslalasion 0 0 0 0 0 0 0 0

TINRUTANYDDN 617,178,259,842 829,481,811,888 1,058,948,270,385 1,302,417,647,940 1,557,135,311,351 1,818,769,338,795 2,079,762,514,403 2,329,101,612,758
Ruaadvgnd - 423,369,306,900 |- 594,748.230,655 |- 787,761,919.420 |- 997,668.868,132 |- 1,220,427,919,960 |- 1,451,177,614,949 |- 1,682,576,802,095 [- 1,904,384,868,735
wie: Um
185/ 2581 2582 2583 2584 2585 2586 2587 2588
Ruaadudn
yaanhiuyemasinaunudendanulalasou 216,240,912,596 230,162,701,066 241,565,075,478 251,335,153,460 260,242,509,550 268,793,495,926 277,279,487,695 285,858,593,714

U UTU 68,452,986,572 72,860,052,690 76,469,575,852 79,562,381,042 82,382,083,935 85,088,974,822 87,775,291,086 90,491,083,496
DRIEIL 147,787,926,024 157,302,648,376 165,095,499,627 171,772,772,418 177,860,425,615 183,704,521,105 189,504,196,609 195,367,510,218
1J"E1ﬂ"lﬂ'li‘V]ﬂLmull'Uﬁmfﬁ'iﬂﬂuﬁ 220,329,834,000 227,101,218,000 234,035,442,000 241,159,002,000 248,488,182,000 256,034,574,000 263,807,562,000 271,814,874,000
yamasuaunsAn 12,777,271,604 13,599,884,080 14,273,629,085 14,850,924,743 15,377,243,777 15,882,505,589 16,383,926,991 16,890,850,341
yasannamidonaslalasion 0 0 0 0 0 0 0 7,662,689
TIMRUaATIAN 449,348,018,200 470,863,803,145 489,874,146,563 507,345,080,203 524,107,935,327 540,710,575,515 557,470,976,687 574,571,980,743
Ruaadigesn
aunumalelasau 2,373,081,557,497 | - 2,567,350,453,472 | = 2,739,248,402,284 | 2,897,802,698,793 | 3.051,286,159,855 | 3,205,405,346,767 | 3,363,654,328,902 | 3,528,122,996,538
é’unuwaﬁﬁmwﬁa 160,400,119,152 165,329,686,704 170,377,801,776 175,563,753,456 180,899,396,496 186,393,169,872 192,051,905,136 197,881,228,272
s?fu‘vguqﬂﬂinfgﬁuﬁﬁcv"lﬂﬂﬁmuslusaauﬁ 22,389,183,298 23,077,268,769 23,781,901,498 24,505,773,920 25,250,540,761 26,017,379,961 26,807,245,092 27,620,921,446
ﬂ'nﬁammmmﬁg%mwﬁﬂaiﬂmu 0 2,873,508 2,873,508 2,873,508 2,873,508 2,873,508 0 0
TMduandgeen 2,555,870,859,948 | 2,755,760,282,453 | 2,933,410,979,067 | 3,097,875,099,678 | 3,257,438,970,620 | 3,417,818,770,108 | 3,582,513,479,129 | 3,753,625,146,256
ﬁuam%’qu% - 2,106,522,841,747 |- 2,284,896,479,308 |- 2,443,536,832,503 |- 2,590,530,019,475 |- 2,733,331,035,293 |- 2,877,108,194,593 |- 3,025,042,502,443 |- 3,179,053,165,513
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WU2e: UM
5183 Al 2549 2550 | 2551 r 2552 2553 2554 2555 2556
Ruaaiuan

yaanihiuyemasnnaunudendanulalasiou 0 0 0 25,480 54,832 147,274 347,609 778,774
gy 0 0 0 7,389 15,901 42,709 100,807 225,844
ifufia 0 0 0 18,091 38,931 104,564 246,803 552,930
YAMMINAUNUIUAIADS TDOUA 0 0 0 133,860 133,860 401,580 803,160 1,606,320
yammsueunsan 0 0 0 978 1,956 4,890 10,757 22,493
yamuayn e INAiianadInTnoud lalasiau 0 0 0 5,112 10,223 25,558 56,228 117,569
TmRuaasun 0 0 0 165,429 200,871 579,302 1,217,755 2,525,155

Ruaadigesn
dunumaleTasiou 0 0 0 102,634 208,006 527,044 1,175,370 2,491,660
AunNUIBASIFOINAY 0 0 0 178,658 146,175 409,290 760,111 1,403,281
dunugnsaiiumalelasnulusooud 0 0 0 29,722 27,002 72,966 129,852 227,546
yanmasam g deluszovds 0 0 0 6,936 7,153 7,378 7,609 7,848
URUaANEen 0 0 0 317,950 388,337 1,016,678 2,072,942 4,130,335
Ruaasugns 0 0 ol 152,521 187,465 437,376 |- 855,187 |- 1,605,179
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W2 1M
318M3/1) 2557 2558 2559 2560 2561 2562 2563 2564

Ruaaimin
yaahiuFemdainaunudendann lalasiou 1,775,609 4,067,509 9,266,791 21,186,017 48,318,942 110,041,237 250,377,310 568,596,594
Wiuugy 514,927 1,179,578 2,687,369 6,143,945 14,012,493 31,911,959 72,609,420 164,893,012
DRIICIET 1,260,682 2,887,932 6,579.422 15,042,072 34,306,449 78,129,278 177,767,890 403,703,582
YOAININALNULUAIADS TDEUA 3,480,360 7,496,160 15,929,340 34,268,160 73,221,420 156,616,200 334,650,000 714,009,240
yaAmsuounsan 47,920 102,685 219,061 469,416 1,004,355 2,147,578 4,591,476 9,804,927
yafAwaiisneInAiananInsneud lalasou 250,472 536,726 1,145,016 2,453,606 5,249,695 11,225,249 23,999,338 51,249,704
MRUaasuN 5,554,361 12,203,080 26,560,208 58,377,199 127,794,412 280,030,265 613,618,123 1,343,660,465

Ruaadigesn
dunuinalalasiou 5,382,823 11,698,511 25,315,734 55,037,517 119,491,450 259,311,061 562,755,759 1,220,058,907
AunuadiFoina 2,787,072 5,457,204 11,596,560 24,947,220 53,305,194 114,016,594 243,625,200 519,798,727
dunuansaliiumalalasiulusosud 423339 761,735 1,618,686 3,482,216 7,440,517 15,914,816 34,006,018 72,555,239
yanmasam g deluszuvds 8,094 8,349 8,611 8,881 9,160 9,447 9,744 10,049
sMRUaATILON 8,601,329 17,925,798 38,539,590 83,475,834 180,246,320 389,251,918 840,396,720 1,812,422,923
Ruaasugns 3,046,968 |- 5,722,718 11,979,382 25,098,635 |- 52,451,908 109,221,653 |- 226,778,597 |- 468,762,458
We: VN

318M3/) 2565 2566 2567 2568 2569 2570 2571 2572

Ruaaiudn
yaAnhhusomdsinaunudsendsnulalasou 1,287,767,057 2,902,148,333 6,479,486,255 14,212,817,679 30,187,443,407 60,768,596,062 113,278,094,561 192,833,502,186
PRTQISTILY 373,452,447 841,623,017 1,879,051,014 4,121,717,127 8,754,358,588 17,622,892,858 32,850,647,423 55,921,715,634
PRNIEIET 914,314,611 2,060,525,317 4,600,435,241 10,091,100,552 21,433,084,819 43,145,703,204 80,427,447,138 136,911,786,552
YaMNSNAUNUIUAIADS TDOUR 1,518,909,420 3,210,765,960 6,701,299,320 13,641,137,160 26,506,421,760 47,623,773,780 76,444,099,500 107,690,503,860
yammsuounsan 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654.911
yaAwaniBneINAiananInsaeud lalasou 109,221,267 231,768,683 487,536,703 1,008,161,311 2,019,747,448 3,837,036,587 6,753,393,154 10,859,764,160
sRuaadun 2,936,793,603 6:389,024,210 13,761,596,221 29,054,994,308 59,100,024,156 112,963,495,843 197,767,624,523 313,461,425,117

Ruaadigeon
dunuinalalasiou 2,640,208,685 5,689,839,225 12,157,353,750 25,539,962,127 51,989,714,342 100,373,195,156 179,562,738,303 293,533,381,325
AunuwadiFeinas 1,105,766,058 2,337,437,619 4,878,545,905 9,930,747.852 19,296,675,041 34,670,107,312 55,651,304,436 78,398,686,810
dunuaginsalinumalalasoulusnoud 154,346,512 326,267,334 680,963,699 1,386,166,888 2,693,494,225 4,839,369,146 7,767,994,578 10,943,150,034
yamwden ihiigapdeluszuvda 10,365 10,690 11,026 11,372 11,729 12,097 12,477 12,868
5IMRUAAT DN 3,900,331,620 8,353,554,868 17,716,874,380 36,856,888,239 73,979,895,336 139,882,683,711 242,982,049,793 382,875,231,038
Ruaadugnd 963,538,017 |- 1,964,530,658 3,955,278,159 7,801,893,932 |- 14,879.871,180 26,919,187,868 - 45214425270 [ 69,413,805,921
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WU2e: UM
519m3/) 2573 2574 2575 2576 2577 2578 2579 2580
Ruaaiun
yaﬁﬂwﬁm%mwﬁaﬁﬂmmuﬁ’wwﬁwm%hmu 300,520,056,466 434,875,865,790 594,159,269,515 777,185,503,836 982,850,994,764 1,208,922,292,222 1,450,493,741,142 1,699,218,619,022

Wiuugy 87,150,816,375 126,114,001,079 172,306,188,159 225,383,796,113 285,026,788,482 350,587,464,744 | 420,643,184,931 492,773,399,516
DRIICIET 213,369,240,091 308,761,864,711 421,853,081,356 551,801,707,724 | 697,824,206,282 858,334,827,477 | 1,029,850,556,211 |  1,206,445,219,505
YOAININALNULUAIADS TDEUA 134,793,405,780 154,905,067,620 168,991,958,580 179,194,232,340 187,259,698,920 194,273,695200 | 200,836,583,280 [  207,264,272,760
yaAmsuounsan 3,059,979,346 4,186,463,399 5,409,982,592 6,695,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yafAwaiisneInAiananInsneud lalasou 15,994,308,705 21,882,365,998 28,277,619,516 34,997,858,314 41,892,798,998 48,790,571,554 55,447,675,992 61,543,829,778
MRUaasuN 454,367,750,296 615,849,762,807 796,838,830,203 998,073,271,406 |  1,220,018,287,322 [ 1,461,321,013,123 | 1,717,386,070,224 | 1,979,801,087,770

Ruaadigesn
dunuinalalasiou 439,557,427,283 611,543,239,771 803,762,484,896 | 1,011,922.218,081 | 1,232,350,144,538 |  1,460,452,815,695 | 1,689,114,706,898 | 1,908,320,177,661
AunuadiFoina 98,129,599,408 112,770,889,227 123,026,145,346 130,453,401,144 136,325,060,814 141,431,250,106 146,209,032,628 150,888,390,569
dunuansaliiumalalasiulusosud 13,697,256,584 15,740,936,621 17,172,399,524 18,209,120,576 19,028,706,405 19,741,445,327 20,408,344,138 21,061,504,517
yanmasam g deluszuvds 13,272 13,689 14,118 14,561 15,018 15,490 15,976 16,477
sMRUaATILON 551,384,296,547 740,055,079,308 943,961,044,385 | 1,160,584,754,363 |  1,387,703,926,775 |  1,621,625,526,617 | 1,855,732,099,640 |  2,080,270,089,224
Ruaasugns 97,016,546,251 |- 124,205,316,502 |- 147,122.214,182 |-  162,511,482,957 |-  167,685,639.453 [-  160,304,513,495 |-  138,346,029,416 |-  100,469,001,454
We: VN

318M3/) 2581 2582 2583 2584 2585 2586 2587 2588
Ruaaiudn

yaAnhifuFemainaunudrendsann lalasion

1,945,585,111,348

2,184,346,201,223

2,417,541,182,652

2,651,735,557,821

2,893,884,456,115

3,149,494,462,940

3,422,601,610,099

3,716,273,906,006

U UG

564,219,682,291

633,460,398,355

701,086,942,969

769,003,311,768

839,226,492,273

913,353,394,253

992,554,466,929

1,077,719,432,742

PRNIEIET 1,381,365,429,057 |  1,550,885,802,868 | 1,716,454,239,683 | 1,882,732,246,053 | 2,054,657,963,841 | 2,236,141,068,688 | 2,430,047,143,171 | 2,638,554,473,264
YOAIMINALNULUAIADS TDEUA 213,719,938980 | 220,288,181,460 | 227,014,378,740 |  233,924,231,940 |  241,033,536,540 |  248,353,536,780 |  255,893,335,140 |  263,660,427,780
yammsuounsan 12,777,271,604 13,599,884,080 14,273,629,085 14,850,924,743 15,377,243,777 15,882,505,589 16,383,926,991 16,890,850,341
yaAwaniBneINAiananInsaeud lalasou 66,785,949,628 71,085,690,377 74,607,310,749 77,624,796,794 80,375,831,406 83,016,801,325 85,637,697,676 88,287,352,339
smRuaas i 2,238,868,271,560 | ~2,489,319,957,140 | - 2,733.436,501,227 |- 2,978,135,511,298-] 3,230,671,067,837 | 3,496,747,306,634 | 3,780,516,569,907 |  4,085,112,536,466

Ruaadigeon
dunuinalalasiou 2,108,186,230,688 | 2,284,698,259,414 | 2,441,832,857,786 | 2,587,541,985,920 | 2,729,158,082,881 | 2,871,764,285,021 | 3,018,492,035,377 | 3,171,230,788,524
AunuwadiFeinas 155,588,115,577 160,369,796,103 165,266,467,723 170,296,840,852 175,472,414,601 180,801,374,776 186,290,347,982 191,944,791,424
dunuaginsalinumalalasoulusnoud 21,717,507,799 22,384,950,706 23,068,444,453 23,770,600,702 24,493,024,538 25,236,858,562 26,003,027,739 26,792,293,803
yamwden ihiigapdeluszuvda 16,995 17,528 18,078 18,646 19,231 19,834 20,457 21,099
5IMRUAAT DN 2,285,491,871,059 | 2,467,453,023,751 |  2,630,167,788,040 | 2,781,609,446,120 | 2,929,123,541,251 | 3,077,802,538,194 | 3,230,785,431,555 | 3,389,967,894,850
Ruaadugnd 46,623,599,499 21,866,933,389 103,268,713,187 196,526,065,178 301,547,526,587 | 418,944,768,440 549,731,138,352 695,144,641,617
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1U29: 1N
510m3/i 2549 2550 | 2551 | 2552 2553 2554 2555 2556
Ruaaiuin

yaanihiudemasnnaunudendenulalasou 0 0 0 17.222 32,744 81,501 178,561 371,807
gy 0 0 0 4,994 9,496 23,635 51,783 107,824
ifufia 0 0 0 12,228 23,48 57,866 126,779 263,983
YAMMINAUNUIUAIADS TDOUA 0 0 0 133,860 133,860 401,580 803,160 1,606,320
yammsueunsan 0 0 0 978 1,956 4,890 10,757 22,493
yamuayn e INAiianadInTnoud lalasiau 0 0 0 5,112 10,223 25,558 56,228 117,569
TmRuaasun 0 0 0 157,172 178,783 513,529 1,048,707 2,118,188

Ruaadigesn
dunumaleTasiou 0 0 0 102,634 208,006 527,044 1,175,370 2,491,660
AunNUIBASIFOINAY 0 0 0 178,658 146,175 409,290 760,111 1,403,281
dunugnsaiiumalelasnulusooud 0 0 0 29,722 27,002 72,966 129,852 227,546
yanmasam g deluszovds 0 0 0 6,936 7,153 7378 7,609 7,848
URUaANEen 0 0 0 317,950 388,337 1,016,678 2,072,942 4,130,335
Ruaasugns 0 0 of- 160,778 209,554 503,149 1,024,235 2,012,147
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WY 1IN
318M13/1) 2557 2558 2559 2560 2561 2562 2563 2564

Ruaaimin
yaahiuFemdainaunudendann lalasiou 788,809 1,683,233 3,621,072 7,824,101 16,882,984 36,396,144 78,466,371 169,587,926
Wiuugy 228,755 488,138 1,050,111 2,268,989 4,896,065 10,554,882 22,755,248 49,180,498
DRIICIET 560,055 1,195,096 2,570,961 5,555,112 11,986,919 25,841,263 55,711,123 120,407,427
YOAININALNULUAIADS TDEUA 3,480,360 7,496,160 15,929,340 34,268,160 73,221,420 156,616,200 334,650,000 714,009,240
yaAmsuounsAn 47,920 102,685 219,061 469,416 1,004,355 2,147,578 4,591,476 9,804,927
yafAwaiisneInAiananInsneud lalasou 250,472 536,726 1,145,016 2,453,606 5,249,695 11,225,249 23,999,338 51,249,704
sk uaasuan 4,567,561 9,818,805 20,914,489 45,015,283 96,358,454 206,385,172 441,707,184 944,651,797

Ruaadigesn
dunuinalalasiou 5,382,823 11,698,511 25,315,734 55,037,517 119,491,450 259,311,061 562,755,759 1,220,058,907
AunuadiFoina 2,787,072 5,457,204 11,596,560 24,947,220 53,305,194 114,016,594 243,625,200 519,798,727
dunuansaliiumalalasiulusosud 423339 761,735 1,618,686 3,482,216 7,440,517 15,914,816 34,006,018 72,555,239
yanmasam g deluszovds 8,094 8,349 8,611 8,881 9,160 9,447 9,744 10,049
sMRUaATILON 8,601,329 17,925,798 38,539,590 83,475,834 180,246,320 389,251,918 840,396,720 1,812,422,923
Ruaasugns 4,033,768 |- 8,106,994 |- 17,625,101 38,460,551 |- 83,887,866 |- 182,866,746 |- 398,689,536 |- 867,771,126
MY VN

510M3 /1) 2565 2566 2567 2568 2569 2570 2571 2572

Ruaaiudn
yaAnhhusomdsinaunudsendsnulalason 365,826,263 785,639,697 1,671,903,523 3,497,957,298 7,061,023,176 13,518,531,347 23,971,323,809 38,833,167,985
PRTQISTILY 106,089,616 227,835,512 484,852,022 1,014,407,617 2,047,696,721 3,920,374,091 6,951,683,905 11,261,618,716
WiiuAsa 259,736,647 557,804,185 1,187,051,502 2,483,549,682 5,013,326,455 9,598,157,256 17,019,639,905 27,571,549,270
YaMNINAUNUIUAIADS TDOUR 1,518,909,420 3,210,765,960 6,701,299,320 13,641,137,160 26,506,421,760 47,623,773,780 76,444,099,500 107,690,503,860
yammsuounsan 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654,911
yaAwaniBneINAiananInsaeud lalasou 109,221,267 231,768,683 487,536,703 1,008,161,311 2,019,747,448 3,837,036,587 6,753,393,154 10,859,764,160
smRuaadun 2,014,852,809 4272,515,574 8:954,013,490 18,340,133,927 35,973,603,926 65,713,431,128 108,460,853,771 159,461,090,916

Ruaadigeon
dunuinalalasiou 2,640,208,685 5,689,839,225 12,157,353,750 25,539,962,127 51,989,714,342 100,373,195,156 179,562,738,303 293,533,381,325
AunuadiFeinas 1,105,766,058 2,337,437,619 4,878,545,905 9,930,747,852 19,296,675,041 34,670,107,312 55,651,304,436 78,398,686,810
dunuaginsalinumalalasoulusnoud 154,346,512 326,267,334 680,963,699 1,386,166,888 2,693:494,225 4,839,369,146 7,767,994,578 10,943,150,034
yamwdenw Iihiigapdeluszuvda 10,365 10,690 11,026 11,372 11,729 12,097 12,477 12,868
5IMRUAAT DN 3,900,331,620 8,353,554,868 17,716,874,380 36,856,888,239 73,979,895,336 139,882,683,711 242,982,049,793 382,875,231,038
Ruaaiugnd 1,885,478,811 |- 4,081,039,294 |- 8,762,860,890 18,516,754312 |- 38,006,291,410 |- 74,169252,583 |- 134,521,196,022 |- 223.414,140,121
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1U29: 1N
T19ms/l 2573 2574 2575 2576 2577 2578 2579 2580

Ruaaiuin
yaanihwiudemasnnaunudendenulalasou 57,628,329,500 79,631,731,346 103,934,434,516 129,923,043 ,342 157,078,065,583 184,776,542,128 212,095,925,169 237,779,711,093
DREITIYET 16,712,215,555 23,093,202,090 30,140,986,010 37,677,682,569 45,552,639,019 53,585,197,217 61,507,818,299 68,956,116,217
hludira 40,916,113,945 56,538,529,255 73,793.448,506 92,245,360,773 111,525,426,564 131,191,344,911 150,588,106,870 168,823,594,876
YAMMINAUNUIUAIADS TDOUR 134,793,405,780 154,905,067,620 168,991,958,580 179,194,232,340 187,259,698,920 194,273,695,200 200,836,583,280 207,264,272,760
yamasueunsan 3,059,979,346 4,186,463,399 5,409,982,592 6.695,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yamuayn e INAiianadInTnoud lalasiau 15,994,308,705 21,882,365,998 28,277,619,516 34,997,858,314 41,892,798,998 48,790,571,554 55,447,675,992 61,543,829,778
TmRuaasudn 211,476,023,330 260,605,628,363 306,613,995,204 350,810,810,911 394,245,358,141 437,175,263,029 478,988,254,250 518,362,179,842

Ruaadigesn
dunumalelasiou 439,557,427,283 611,543,239,771 803,762,484.896 [ 1,011,922,218,081 | 1,232,350,144,538 | 1,460,452,815,695 | 1,689,114,706,898 | 1,908,320,177,661
AuNUIBASIFOINAS 98,129,599,408 112,770,889,227 123,026,145.846 130,453,401,144 136,325,060,814 141,431,250,106 146,209,032,628 150,888,390,569
aunugnsaiiumalelasnulusooud 13,697,256,584 15,740,936,621 17,172,399,524 18,209,120,576 19,028,706,405 19,741,445,327 20,408,344,138 21,061,504,517
yanmasam g deluszovds 13,272 13,689 14,118 14,561 15,018 15,490 15,976 16,477
Tmduaangeen 551,384,296,547 740,055,079,308 943,961,044,385 | 1,160,584,754,363 | 1,387,703,926,775 | 1,621,625,526,617 | 1,855,732,099,640 |  2,080,270,089,224
Ruaaiugns - 339,908273218 |- 479,449,450,945 - 637.347,049,181 |-  809.773,943.451 |-  993,458,568,634 |- 1,184,450,263,589 |- 1,376,743,845390 |- 1,561,907,909,383
w2 UM

5105 Al 2581 2582 2583 2584 2585 2586 2587 2588

Ruaaiudn
yaanhfuFemainaunudrendsann lalasion 260,627,300,390 280,197,787,846 297,039,895,300 312,167,645,460 326,490,095,990 340,620,456,584 354,922,032,464 369,600,657,779
hlunugu 75,581,917,113 81,257,358,475 86,141,569,637 90,528,617,183 94,682,127,837 98,779,932,409 102,927,389,415 107,184,190,756
hludira 185,045,383,277 198,940,429,370 210,898,325,663 221,639,028,277 231,807,968,153 241,840,524,175 251,994,643,049 262,416,467,023

YaMNINAUNUIUAIADS TDOUR

213,719,938,980

220,288,181,460

227,014,378,740

233,924,231,940

241,033,536,540

248,353,536,780

255,893,335,140

263,660,427,780

yammsueunsan 12,777,271,604 13,599,884,080 14,273,629,085 14,850,924,743 15,377,243,777 15,882,505,589 16,383,926,991 16,890,850,341
yamuaiyneInaiianadnIngnoud lalasiau 66,785,949,628 71,085,690,377 74,607,310,749 77,624,796,794 80,375,831,406 83,016,801,325 85,637,697,676 88,287,352,339
smRuaadun 553,910,460,603 585,171,543,763 612,935,213,875 638,567,598,937 663,276,707,713 687,873,300,278 712,836,992,271 738,439,288,240
Ruaadigeon
AunumaleTasiou 2,108,186,230,688 | 2,284,698,259,414 | 2,441,832,857,786 | 2,587,541,985,920 | 2,729,158,082,881 | 2,871,764,285,021 | 3,018,492,035377 | 3,171,230,788,524
AunNUIEASIFOINAS 155,588,115,577 160,369,796,103 165,266,467,723 170,296,840,852 175,472,414,601 180,801,374,776 186,290,347,982 191,944,791,424
dunugdnsaliumalelasnulusooud 21,717,507,799 22,384,950,706 23,068,444,453 23,770,600,702 24,493,024,538 25,236,858,562 26,003,027,739 26,792,293,803
yanmasa ihigadoluszouds 16,995 17,528 18,078 18,646 19,231 19,834 20,457 21,099

9 K]

Tdvanswesn

2,285,491,871,059

2,467,453,023,751

2,630,167,788,040

2,781,609,446,120

2,929,123,541,251

3,077,802,538,194

3,230,785,431,555

3,389,967,894,850

Quaasugns

1,731,581,410,457

1,882,281,479,989

- 2,017,232,574,165

- 2,143,041,847,183

- 2,265,846,833,538

- 2,389,929,237.916

- 2,517,948,439,284

- 2,651,528,606,610
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1U29: 1N
579M3/ 2549 2550 | 2551 r 2552 2553 2554 2555 2556
Ruaaiuin

yaanihiudemasnnaunudendenulalasou 0 0 0 21,057 42,973 111,873 255,846 555,380
gy 0 0 0 6,107 12,462 32,443 74,195 161,060
1iuara 0 0 0 14,951 30,511 79,430 181,651 394,320
yaf’hmsmmmmmﬂmﬂ?mﬂuﬁ 0 0 0 133,860 133,860 401,580 803,160 1,606,320
yammiuewAsAn 0 0 0 978 1,956 4,890 10,757 22,493
yamuayn e INAiianadInTnoud lalasiau 0 0 0 5,112 10,223 25,558 56,228 117,569
JwmRuaasudn 0 0 0 161,007 189,012 543,902 1,125,992 2,301,761

Ruaadigesn
Funumalalazau 0 0 0 102,634 208,006 527,044 1,175,370 2,491,660
AunNUIBASIFOINAY 0 0 0 178,658 146,175 409,290 760,111 1,403,281
dunugnsaiiumalelasnulusooud 0 0 0 29,722 27,002 72,966 129,852 227,546
yanmasam g deluszovds 0 0 0 6,936 7,153 7378 7,609 7,848
T uanwesn 0 0 0 317,950 388,337 1,016,678 2,072,942 4,130,335
Ruaasugns 0 0 of- 156,943 199,324 472,777 946,950 |- 1,828,574
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WY 1IN
318M13/1) 2557 2558 2559 2560 2561 2562 2563 2564

Ruaaimin
yaahiuFemdainaunudendann lalasiou 1,226,724 2,721,516 5,928.485 12,964,555 28,300,774 61,716,370 134,497,816 290,633,826
Wiuugy 355,750 789,240 1,719,261 3,759,721 8,207,224 17,897,747 39,004,367 84,283,810
DRIICIET 870,974 1,932,276 4,209,224 9,204,834 20,093,549 43,818,623 95,493,449 206,350,017
YOAININALNULUAIADS TDEUA 3,480,360 7,496,160 15,929,340 34,268,160 73,221,420 156,616,200 334,650,000 714,009,240
yaAmsuounsAn 47,920 102,685 219,061 469,416 1,004,355 2,147,578 4,591,476 9,804,927
yafAwaiisneInAiananInsneud lalasou 250,472 536,726 1,145,016 2,453,606 5,249,695 11,225,249 23,999,338 51,249,704
sk uaasuan 5,005,476 10,857,087 23,221,902 50,155,738 107,776,244 231,705,398 497,738,629 1,065,697,697

Ruaadigesn
dunuinalalasiou 5,382,823 11,698,511 25,315,734 55,037,517 119,491,450 259,311,061 562,755,759 1,220,058,907
AunuadiFoina 2,787,072 5,457,204 11,596,560 24,947,220 53,305,194 114,016,594 243,625,200 519,798,727
dunuansaliiumalalasiulusosud 423339 761,735 1,618,686 3,482,216 7,440,517 15,914,816 34,006,018 72,555,239
yanmasam g deluszovds 8,094 8,349 8,611 8,881 9,160 9,447 9,744 10,049
sMRUaATILON 8,601,329 17,925,798 38,539,590 83,475,834 180,246,320 389,251,918 840,396,720 1,812,422,923
Ruaasugns 3,595,854 7,068,711 |- 15,317,689 33,320,097 |- 72,470,076 |- 157,546,520 342,658,091 |- 746,725,225
MY VN

510M3 /1) 2565 2566 2567 2568 2569 2570 2571 2572

Ruaaiudn
yaAnhhusomdsinaunudsendsnulalason 626,672,590 1,345,266,079 2,862,354,471 5,986,220,105 12,127,505,012 23,295,310,789 41,451,505,374 67,380,320,923
PRTQISTILY 181,735,051 390,127,163 830,082,797 1,736,003,830 3,516,976,453 6,755,640,129 12,020,936,558 19,540,293,068
WiiuAsa 444,937,539 955,138,916 2,032,271,675 4,250,216,274 8,610,528,559 16,539,670,660 29,430,568,815 47,840,027,856
YaMNINAUNUIUAIADS TDOUR 1,518,909,420 3,210,765,960 6,701,299,320 13,641,137,160 26,506,421,760 47,623,773,780 76,444,099,500 107,690,503,860
yammsuounsan 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654,911
yaAwaniBneINAiananInsaeud lalasou 109,221,267 231,768,683 487,536,703 1,008,161,311 2,019,747,448 3,837,036,587 6,753,393,154 10,859,764,160
smRuaadun 2,275,699,136 4,832,141,955 10,144:464,438 20,828,396,733 41,040,085,761 75,490,210,569 125,941,035,336 188,008,243,854

Ruaadigeon
dunuinalalasiou 2,640,208,685 5,689,839,225 12,157,353,750 25,539,962,127 51,989,714,342 100,373,195,156 179,562,738,303 293,533,381,325
AunuadiFeinas 1,105,766,058 2,337,437,619 4,878,545,905 9,930,747,852 19,296,675,041 34,670,107,312 55,651,304,436 78,398,686,810
dunuaginsalinumalalasoulusnoud 154,346,512 326,267,334 680,963,699 1,386,166,888 2,693:494,225 4,839,369,146 7,767,994,578 10,943,150,034
yamwdenw Iihiigapdeluszuvda 10,365 10,690 11,026 11,372 11,729 12,097 12,477 12,868
5IMRUAAT DN 3,900,331,620 8,353,554,868 17,716,874,380 36,856,888,239 73,979,895,336 139,882,683,711 242,982,049,793 382,875,231,038

Quaasugns

1,624,632,484

3,521,412,913

7,572,409,943

16,028,491,506

32,939,809,575

64,392,473,141

117,041,014,457

194,866,987,183
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1U29: 1N
T19ms/l 2573 2574 2575 2576 2577 2578 2579 2580

Ruaaiuin
yaanihwiudemasnnaunudendenulalasou 100,304,957,196 138,696,703,032 181,118,697,732 226,497,463,632 273,915,436,617 322,272,352,857 369,944,159,373 414,724392,121
hdunugu 29,088,437,587 40,222,043,879 52,524,422,342 65,684,264,453 79,435,476,619 93,458,982,328 107,283,806,218 120,270,073,715
hludira 71,216,519,609 98,474,659,152 128,594,275,390 160,813,199,179 194,479,959,998 228,813,370,528 262,660,353,155 294,454,318,406
YAMMINAUNUIUAIADS TDOUR 134,793,405,780 154,905,067,620 168,991,958,580 179,194,232,340 187,259,698,920 194,273,695,200 200,836,583,280 207,264,272,760
yamasueunsan 3,059,979,346 4,186,463,399 5,409,982,592 6.695,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yamuayn e INAiianadInTnoud lalasiau 15,994,308,705 21,882,365,998 28,277,619,516 34,997,858,314 41,892,798,998 48,790,571,554 55,447,675,992 61,543,829,778
TmRuaasudn 254,152,651,026 319,670,600,049 383,798,258,420 447,385,231,202 511,082,729,175 574,671,073,757 636,836,488.455 695,306,860,869

Ruaadigesn
dunumalelasiou 439,557,427,283 611,543,239,771 803,762,484.896 [ 1,011,922,218,081 | 1,232,350,144,538 | 1,460,452,815,695 | 1,689,114,706,898 | 1,908,320,177,661
AuNUIBASIFOINAS 98,129,599,408 112,770,889,227 123,026,145.846 130,453,401,144 136,325,060,814 141,431,250,106 146,209,032,628 150,888,390,569
aunugnsaiiumalelasnulusooud 13,697,256,584 15,740,936,621 17,172,399,524 18,209,120,576 19,028,706,405 19,741,445,327 20,408,344,138 21,061,504,517
yanmasam g deluszovds 13,272 13,689 14,118 14,561 15,018 15,490 15,976 16,477
Tmduaangeen 551,384,296,547 740,055,079,308 943,961,044,385 | 1,160,584,754,363 | 1,387,703,926,775 | 1,621,625,526,617 | 1,855,732,099,640 |  2,080,270,089,224
Ruaaiugns 297,231,645,522 |- 420,384,479.260 |- 560.162,785.965 |-~ 713,199,523,161 |-  876,621,197,600 |- 1,046,954,452,860 |- 1,218,895,611,185 |- 1,384,963,228,355
w2 UM

5105 Al 2581 2582 2583 2584 2585 2586 2587 2588
Ruaaiudn

yaanhfuFemainaunudrendsann lalasion

454,506,195,802

488,511,472,890

517,691,332,373

543,809,436,423

568,445,834,184

592,663,639,999

617,089,278,347

642,073,862,634

U UTY

131,806,796,783

141,668,327,138

150,130,486,388

157,704,736,563

164,849,291,913

171,872,455,600

178,955,890,721

186,201,420,164

S o =~
HIUALYa

322,699,399,020

346,843,145,752

367,560,845,985

386,104,699,860

403,596,542,271

420,791,184,399

438,133,387,626

455,872,442,470

YaMNINAUNUIUAIADS TDOUR

213,719,938,980

220,288,181,460

227,014,378,740

233,924,231,940

241,033,536,540

248,353,536,780

255,893,335,140

263,660,427,780

yammsueunsan 12,777,271,604 13,599,884,080 14,273,629,085 14,850,924,743 15,377,243,777 15,882,505,589 16,383,926,991 16,890,850,341
yamuaiyneInaiianadnIngnoud lalasiau 66,785,949,628 71,085,690,377 74,607,310,749 77,624,796,794 80,375,831,406 83,016,801,325 85,637,697,676 88,287,352,339
smRuaadun 747,789,356,014 793,485,228,807 833,586,650,947 870,209,389,900 905,232,445,907 939,916,483,692 975,004,238,154 | 1,010,912,493,094
Ruaadigeon
AunumaleTasiou 2,108,186,230,688 |  2,284,698,259,414 | 2,441,832,857,786 | 2,587,541,985,920 | 2,729,158,082,881 | 2,871,764,285,021 | 3,018,492,035377 | 3,171,230,788,524
AunNUIEASIFOINAS 155,588,115,577 160,369,796,103 165,266,467,723 170,296,840,852 175,472,414,601 180,801,374,776 186,290,347,982 191,944,791,424
dunugdnsaliumalelasnulusooud 21,717,507,799 22,384,950,706 23,068,444,453 23,770,600,702 24,493,024,538 25,236,858,562 26,003,027,739 26,792,293,803
yanmasa ihigadoluszouds 16,995 17,528 18,078 18,646 19,231 19,834 20,457 21,099

9 K]

Tdvanswesn

2,285,491,871,059

2,467,453,023,751

2,630,167,788,040

2,781,609,446,120

2,929,123,541,251

3,077,802,538,194

3,230,785,431,555

3,389,967,894,850

Quaasugns

1,537,702,515,045

1,673,967,794,944

1,796,581,137,092

1,911,400,056,220

- 2,023,891,095,344

- 2,137,886,054,502

- 2,255,781,193,401

- 2,379,055,401,756
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1U29: 1N
510m3/i 2549 2550 | 2551 | 2552 2553 2554 2555 2556
Ruaaiuin
yaanihiudemasnnaunudendenulalasou 0 0 0 15,429 27,970 66,915 140,915 282,150
gy 0 0 0 4,474 8,111 19,405 40,865 81,823
ifufia 0 0 0 10,954 19,859 47,509 100,049 200,326
YAMMINAUNUIUAIADS TDOUA 0 0 0 133,860 133,860 401,580 803,160 1,606,320
yammsueunsan 0 0 0 978 1,956 4,890 10,757 22,493
yamuayn e INAiianadInTnoud lalasiau 0 0 0 5,112 10,223 25,558 56,228 117,569
TmRuaasun 0 0 0 155,378 174,009 498,943 1,011,061 2,028,531
Ruaadigesn
dunumaleTasiou 0 0 0 102,634 208,006 527,044 1,175,370 2,491,660
AunNUIBASIFOINAY 0 0 0 178,658 146,175 409,290 760,111 1,403,281
dunugnsaiiumalelasnulusooud 0 0 0 29,722 27,002 72,966 129,852 227,546
yanmasam g deluszovds 0 0 0 6,936 7,153 7378 7,609 7,848
URUaANEen 0 0 0 317,950 388,337 1,016,678 2,072,942 4,130,335
Ruaasugns 0 0 of- 162,572 214,327 517,735 1,061,881 2,101,803
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WY 1IN
5103 /i) 2557 2558 2559 2560 2561 2562 2563 2564

Ruaaimin
yaanihwiudemasnnaunudendenulalasou 575,731 1,181,552 2,505,556 5,336,719 11,349,182 24,119,669 51,231,339 109,402,642
DRSYISTIVEN 166,962 342,650 726,611 1,547,648 3,291,263 6,994,704 14,857,088 31,726,766
Wiuda 408,769 838,902 1,778,945 3,789,070 8,057,919 17,124,965 36,374,251 77,675,876
YOAININALNULUAIADS TDEUA 3,480,360 7,496,160 15,929,340 34,268,160 73,221,420 156,616,200 334,650,000 714,009,240
yaAmsuounsAn 47,920 102,685 219,061 469,416 1,004,355 2,147,578 4,591,476 9,804,927
yafAwaiisneInAiananInsneud lalasou 250,472 536,726 1,145,016 2,453,606 5,249,695 11,225,249 23,999,338 51,249,704
smduaaswin 4,354,483 9,317,123 19,798,973 42,527,901 90,824,652 194,108,697 414,472,152 884,466,513

Ruaadigesn
dunuinalalasiou 5,382,823 11,698,511 25,315,734 55,037,517 119,491,450 259,311,061 562,755,759 1,220,058,907
AunuadiFoina 2,787,072 5,457,204 11,596,560 24,947,220 53,305,194 114,016,594 243,625,200 519,798,727
dunuansaliiumalalasiulusosud 423,339 761,735 1,618,686 3,482,216 7,440,517 15,914,816 34,006,018 72,555,239
yanmasam g deluszovds 8,094 8,349 8,611 8,881 9,160 9,447 9,744 10,049
5IUTUTADIHOON 8,601,329 17,925,798 38,539,590 83,475,834 180,246,320 389,251,918 840,396,720 1,812,422,923
Ruaadugnd 4,246,847 8,608,676 |- 18,740,617 40,947,933 |- 89,421,668 |- 195,143,221 |- 425,924,568 |- 927,956,409
MY VN

510m3 /il 2565 2566 2567 2568 2569 2570 2571 2572

Ruaaiudn
yaAnhhusomdsinaunudsendsnulalason 233,154,424 494,756,155 1,040,743,649 2,152,119,983 4311,550,934 8,190,914,509 14,416,455,178 23,182,317,345
DRTYSTIvEN 67,614,783 143,479,285 301,815,658 624,114,795 1,250,349,771 2,375,365,208 4,180,772,002 6,722,872,030
Wniudaa 165,539,641 351,276,870 738,927,991 1,528,005,188 3,061,201,163 5,815,549,301 10,235,683,176 16,459,445 315
YOAIMINALNULUAIADS TDEUA 1,518,909,420 3,210,765,960 6,701,299,320 13,641,137,160 26,506,421,760 47,623,773,780 76,444,099,500 [ 107,690,503,860
yammsuounsan 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654,911
yaAwaniBneINAiananInsaeud lalasou 109,221,267 231,768,683 487,536,703 1,008,161,311 2,019,747,448 3,837,036,587 6,753,393,154 10,859,764,160
smRuaadun 1,882,180,970 3.981,632,031 8.322.853,615 16,994,296,611 33,224,131,683 60,385,814,290 98,905,985,140 143,810,240,276

Ruaadigeon
dunuinalalasiou 2,640,208,685 5,689,839,225 12,157,353,750 25,539,962,127 51,989,714,342 100,373,195,156 179,562,738,303 | 293,533,381,325
AunuadiFeinas 1,105,766,058 2,337,437,619 4,878,545,905 9,930,747,852 19,296,675,041 34,670,107,312 55,651,304,436 78,398,686,810
dunuaginsalinumalalasoulusnoud 154,346,512 326,267,334 680,963,699 1,386,166,888 2,693,494,225 4,839,369,146 7,767,994,578 10,943,150,034
yamwdenw Iihiigapdeluszuvda 10,365 10,690 11,026 11,372 11,729 12,097 12,477 12,868
5IURUTADIHOON 3,900,331,620 8,353,554,868 17,716,874,380 36,856,888,239 73,979,895,336 139,882,683,711 |~ 242,982,049,793 |  382,875,231,038
Ruaasugni 2,018,150,650 4371922837 |- 9,394,020,765 19,862,591,628 |- 40,755,763,653 |- 79,496,869.421 |-  144,076,064,653 |- 239,064,990,761
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1U29: 1N
T19ms/l 2573 2574 2575 2576 2577 2578 2579 2580

Ruaaiuin
yaanihwiudemasnnaunudendenulalasou 34,143,019,558 46,712,243,964 60,364,179,161 74,709,859,798 89,428,476,214 104,153,137,818 118,364,045,662 131,377,493,245
DREITIYET 9,901,475,672 13,546,550,750 17,505,611,957 21,665,859,342 25,934,258,102 30,204,409,967 34,325,573,242 38,099,473,041
hludira 24,241,543,886 33,165,693,215 42,858,567,204 53,044,000,457 63,494,218,112 73,948,727,851 84,038,472,420 93,278,020,204
YAMMINAUNUIUAIADS TDOUR 134,793,405,780 154,905,067,620 168,991,958,580 179,194,232,340 187,259,698,920 194,273,695,200 200,836,583,280 207,264,272,760
yamasueunsan 3,059,979,346 4,186,463,399 5,409,982,592 6.695,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yamuayn e INAiianadInTnoud lalasiau 15,994,308,705 21,882,365,998 28,277,619,516 34,997,858,314 41,892,798,998 48,790,571,554 55,447,675,992 61,543,829,778
TmRuaasudn 187,990,713,388 227,686,140,982 263,043,739,849 295,597,627,368 326,595,768,772 356,551,858,719 385,256,374,743 411,959,961,993

Ruaadigesn
dunumalelasiou 439,557,427,283 611,543,239,771 803,762,484.896 [ 1,011,922,218,081 | 1,232,350,144,538 | 1,460,452,815,695 | 1,689,114,706,898 | 1,908,320,177,661
AuNUIBASIFOINAS 98,129,599,408 112,770,889,227 123,026,145.846 130,453,401,144 136,325,060,814 141,431,250,106 146,209,032,628 150,888,390,569
aunugnsaiiumalelasnulusooud 13,697,256,584 15,740,936,621 17,172,399,524 18,209,120,576 19,028,706,405 19,741,445,327 20,408,344,138 21,061,504,517
yanmasam g deluszovds 13,272 13,689 14,118 14,561 15,018 15,490 15,976 16,477
Tmduaangeen 551,384,296,547 740,055,079,308 943,961,044,385 | 1,160,584,754,363 | 1,387,703,926,775 | 1,621,625,526,617 | 1,855,732,099,640 |  2,080,270,089,224
Ruaaiugns - 363,393,583,159 -  512,368,938.327 [  680.917.304,536 |-  864,987,126,995 |- 1,061,108,158,004 |- 1,265,073,667,898 |- 1,470,475,724,897 |- 1,668,310,127,231
w2 UM

5105 Al 2581 2582 2583 2584 2585 2586 2587 2588

Ruaaiudn

yaanhfuFemainaunudrendsann lalasion 142,567,836,252 151,746,484,432 159,264,080,564 165,705,502,130 171,578,130,345 177,215,803,673 182,810,625,997 188,466,838,632

Wsluuguy 41,344,672,513 44,006,480,485 46,186,583,364 48,054,595,618 49,757,657,800 51,392,583,065 53,015,081,539 54,655,383,203

hiiuda 101,223,163,739 107,740,003,947 113,077,497,201 117,650,906,512 121,820,472,545 125,823,220,608 129,795,544,458 133,811,455,428
YaMNINAUNUIUAIADS TDOUR 213,719,938,980 220,288,181,460 227,014,378,740 233,924,231,940 241,033,536,540 248,353,536,780 255,893,335,140 263,660,427,780
yammsueunsan 12,777,271,604 13,599,884,080 14,273,629,085 14,850,924,743 15,377,243,777 15,882,505,589 16,383,926,991 16,890,850,341
yamuaiyneInaiianadnIngnoud lalasiau 66,785,949,628 71,085,690,377 74,607,310,749 77,624,796,794 80,375,831,406 83,016,801,325 85,637,697,676 88,287,352,339
smRuaadun 435,850,996,464 456,720,240,349 475,159,399,139 492,105,455,607 508,364,742,068 524,468,647,367 540,725,585,804 557,305,469,092

Ruaadigeon

AunumaleTasiou 2,108,186,230,688 | 2,284,698,259,414 | 2,441,832,857,786 | 2,587,541,985,920 | 2,729,158,082,881 | 2,871,764,285,021 | 3,018,492,035377 | 3,171,230,788,524
AunNUIEASIFOINAS 155,588,115,577 160,369,796,103 165,266,467,723 170,296,840,852 175,472,414,601 180,801,374,776 186,290,347,982 191,944,791,424
dunugdnsaliumalelasnulusooud 21,717,507,799 22,384,950,706 23,068,444,453 23,770,600,702 24,493,024,538 25,236,858,562 26,003,027,739 26,792,293,803
yanmasa ihigadoluszouds 16,995 17,528 18,078 18,646 19,231 19,834 20,457 21,099

9 K]

Tdvanswesn

2,285,491,871,059

2,467,453,023,751

2,630,167,788,040

2,781,609,446,120

2,929,123,541,251

3,077,802,538,194

3,230,785,431,555

3,389,967,894,850

Quaasugns

1,849,640,874,595

- 2,010,732,783,402

- 2,155,008,388,901

- 2,289,503,990,513

- 2,420,758,799,183

- 2,553,333,890,827

- 2,690,059,845,751

- 2,832,662,425,758
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WU2e: UM
$19ms Al 2549 | 2550 | 2551 [ 25 | 2553 2554 2555 2556

Ruaaiuan
yaanihiuyemasnnaunudendanulalasiou 0 0 0 25,480 54,832 147,274 347,609 778,774
ifuugu 0 0 0 7,389 15,901 42,709 100,807 225,844
ifufia 0 0 0 18,091 38,931 104,564 246,803 552,930
YAMMINAUNUIUAIADS TDOUA 0 0 0 133,860 133,860 401,580 803,160 1,606,320
yammsueunsan 0 0 0 978 1,956 4,890 10,757 22,493
yamuayn e INAiianadInTnoud lalasiau 0 0 0 45,085 90,170 225,424 495,932 1,036,949
swtuaaiudn 0 0 0 205,403 280,818 779,167 1,657,459 3,444,536

Ruaadigesn
dunumaleTasiou 0 0 0 102,634 208,006 527,044 1,175,370 2,491,660
AunNUIBASIFOINAY 0 0 0 178,658 146,175 409,290 760,111 1,403,281
dunugnsaiiumalelasnulusooud 0 0 0 29,722 27,002 72,966 129,852 227,546
yanmasam g deluszovds 0 0 0 6,936 7,153 7,378 7,609 7,848
yamuaiynenenn Iz ihawiduanlud 0 0 0 252,236 504,471 1,261,178 2,774,592 5,801,419
smkuaangeen 0 0 0 570,186 892,808 2,277,856 4,847,534 9,931,754
Ruaasugns 0 0 of- 364,783 |- 611,990 |- 1,498,689 |- 3,190,075 |- 6,487,218

€CT
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W2 1M
318M3/1) 2557 2558 2559 2560 2561 2562 2563 2564

Ruaaimin
yaahiuFemdainaunudendann lalasiou 1,775,609 4,067,509 9,266,791 21,186,017 48,318,942 110,041,237 250,377,310 568,596,594
Wiuugy 514,927 1,179,578 2,687,369 6,143,945 14,012,493 31,911,959 72,609,420 164,893,012
DRIICIET 1,260,682 2,887,932 6,579.422 15,042,072 34,306,449 78,129,278 177,767,890 403,703,582
YOAININALNULUAIADS TDEUA 3,480,360 7,496,160 15,929,340 34,268,160 73,221,420 156,616,200 334,650,000 714,009,240
yaAmsuounsan 47,920 102,685 219,061 469,416 1,004,355 2,147,578 4,591,476 9,804,927
yafAwaiisneInAiananInsneud lalasou 2,209,153 4,733,899 10,098,984 21,640,680 46,302,038 99,006,111 211,672,901 452,019,704
MRUaasuN 7,513,041 16,400,253 35,514,176 77,564,273 168,846,755 367,811,127 801,291,687 1,744,430,465

Ruaadigesn
dunuinalalasiou 5,382,823 11,698,511 25,315,734 55,037,517 119,491,450 259,311,061 562,755,759 1,220,058,907
AunuadiFoina 2,787,072 5,457,204 11,596,560 24,947,220 53,305,194 114,016,594 243,625,200 519,798,727
dunuansaliiumalalasiulusosud 423,339 761,735 1,618,686 3,482,216 7,440,517 15,914,816 34,006,018 72,555,239
yanmasam g deluszuvds 8,094 8,349 8,611 8,881 9,160 9,447 9,744 10,049
yamuaiunenenn Iz ihawiduanlud 12,359,545 26,484,740 56,500,779 121,073,098 259,045,982 553,909,422 1,184,246,236 2,528,914,326
3IAUTAEYON 20,960,875 44,410,538 95,040,369 204,548,932 439,292,301 943,161,339 2,024,642,956 4,341,337,249
Ruaasugns 13,447,833 |- 28,010,286 59,526,193 126,984,659 |- 270,445,546 575,350,213 1,223351,269 |- 2,596,906,784
W198: 1N

318M3/1) 2565 2566 2567 2568 2569 2570 2571 2572

Ruaadudn
yaAnhiuFemaainaunudrendsann lalasiou 1,287,767,057 2,902,148,333 6,479,486,255 14,212,817,679 30,187,443,407 60,768,596,062 113,278,094,561 192,833,502,186
iuugy 373,452,447 841,623,017 1,879,051,014 4,121,717,127 8,754,358,588 17,622,892,858 32,850,647,423 55,921,715,634
siuAra 914,314,611 2,060,525,317 4,600,435,241 10,091,100,552 21,433,084,819 43,145,703,204 80,427,447,138 136,911,786,552
YaAIMINALNULUAIADS TDEUA 1,518,909,420 3,210,765,960 6,701,299,320 13,641,137,160 26,506,421,760 47,623,773,780 76,444,099,500 107,690,503,860
yaAmsuounsan 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654,911
yamwaiun1IeINAfiananInsneud lalasion 963,325,853 2,044,187,650 4,300,048,201 8,891,929,988 17,814,066,759 33,842,461,825 59,564,574,073 95,782,551,375
sRuaadudn 3,790,898,189 8,201,443,177 17,574,107,719 36,938,762,985 74,894,343 467 142,968,921,081 250,578,805,441 398,384,212,332

Ruaadigoon
dunuinalalasiou 2,640,208,685 5,689,839,225 12,157,353,750 25,539,962,127 51,989,714,342 100,373,195,156 179,562,738,303 293,533,381,325
AunuwadiFeIna 1,105,766,058 2,337,437,619 4,878,545,905 9,930,747,852 19,296,675,041 34,670,107,312 55,651,304,436 78,398,686,810
AunugnsaiiiumeleTasiulusnoud 154,346,512 326,267,334 680,963,699 1,386,166,888 2,693,494,225 4,839,369,146 7,767,994,578 10,943,150,034
yamwdenw ihigapdeluszovda 10,365 10,690 11,026 11,372 11,729 12,097 12,477 12,868
yaswanuneemannlse lWihawiuanTud 5,389,518,493 11,436,615,246 24,057,476,729 49,747,674,626 99,664,347,117 189,338,398,032 333,245,881,840 535,874,574,690

9

Tdvaawesn

9,289,850,113

19,790,170,115

41,774,351,109

86,604,562,865

173,644,242,453

329,221,081,743

576,227,931,633

918,749,805,728

Quaasugns

5,498,951,923

11,588,726,938

24,200,243,390

49,665,799,881 |-

98,749,898,986

186,252,160,662

325,649,126,191

520,365,593,396

N
)
N
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WU2e: UM
519m3/) 2573 2574 2575 2576 2577 2578 2579 2580
Ruaaiun
u‘,amﬁwﬁuﬁmwSaﬁﬂmmuﬁwwﬁwm%hiLﬂu 300,520,056,466 434,875,865,790 594,159,269,515 777,185,503,836 982,850,994,764 1,208,922,292,222 1,450,493,741,142 1,699,218,619,022

hdunugu 87,150,816,375 126,114,001,079 172,306,188,159 225,383,796,113 285,026,788,482 350,587,464,744 420,643,184,931 492,773,399,516

DREVIIET 213,369,240,091 308,761,864,711 421,853,081,356 551,801,707,724 697,824,206,282 858,334,827,477 [  1,029,850,556,211 |  1,206,445,219,505
YAMMINAUNUIUAIADS TDOUR 134,793,405,780 154,905,067,620 168,991,958,580 179,194,232,340 187,259,698,920 194,273,695,200 200,836,583,280 207,264,272,760
yammsueunsan 3,059,979,346 4,186,463,399 5,409,982,592 6,695,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yamuayn e INAianadInTnoud lalasiau 141,068,965,462 193,001,322,546 249,407,123,780 308,679,278,164 369,492,294,049 430,330,286,885 489,045,599,522 542,813,356,779
TmRuaasudn 579,442,407,053 786,968,719.355 | 1,017.968,334,466 | 1.271,754,691,256 | 1,547,617,782,372 |  1,842,860,728.454 | 2,150,983,993,754 | 2,461,070,614,771

Quandiwosn

dunumalelasou 439,557,427,283 611,543,239,771 803,762,484.896 [ 1,011,922,218,081 | 1,232,350,144,538 | 1,460,452,815,695 | 1,689,114,706,898 | 1,908,320,177,661
AuNUIBASIFOINAY 98,129,599,408 112,770,889,227 123,026,145,846 130,453,401,144 136,325,060,814 141,431,250,106 146,209,032,628 150,888,390,569
dunugnsaiiumalalasnulusooud 13,697,256,584 15,740,936,621 17,172,399,524 18,209,120,576 19,028,706,405 19,741,445,327 20,408,344,138 21,061,504,517
yanmasam g deluszuvds 13,272 13,689 14,118 14,561 15,018 15,490 15,976 16,477
yasmwanmioimann s liihawiuan lud 789,238,444,618 |  1,079,784,367,291 | 1,395,357,864,886 | 1.726,967,746,495 | 2,067,198,284,888 |  2,407,568,561,815 | 2,736,063,081,281 | 3,036,877,516,043

U

o Q

TMduandgeen 1,340,622,741,166 |  1,819,839,446,599 | ~ 2,339,318,009,271 | 2.887.552,500,857 | 3,454,902,211,663 | 4,029,194,088.432 | 4,591,795,180,921 | 5,117,147,605,268
Ruaadugnd 761,180,334,113 |- 1,032,870,727,244 |- 1,321,350,574,805 |- 1,615,797,809,601 |- 1,907,284,429,291 |- 2,186,333,359,978 |- 2,440,811,187,166 |- 2,656,076,990,497
Wi 1M
5193 Al 2581 2582 2583 2584 2585 2586 2587 2588

Ruaaiurn
yaanihwiudemasinaunudlendanulalasou 1,945,585,111,348 | 2,184,346,201,223 | 2,417,541,182,652 |  2,651,735,557,821 | 2,893,884,456,115 | 3,149,494.462,940 | 3,422,601,610,099 | 3,716,273,906,006
tifuwugu 564,219,682,291 633,460,398,355 701,086,942,969 769,003,311,768 839,226,492,273 913,353,394,253 992,554,466,929 | 1,077,719,432,742
hifuda 1,381,365,429,057 |  1,550,885,802,868 | 1,716,454,239,683 | 1,882,732,246,053 | 2,054,657,963,841 | 2.236,141,068.688 | 2.430,047,143,171 | 2,638,554,473,264
YAMMINAUNULUAIADT TOUUR 213,719,938,980 220,288,181,460 227,014,378,740 233,924,231,940 241,033,536,540 248,353,536,780 255,893,335,140 263,660,427,780
yamasuaunIAn 12,777,271,604 13,599,884,080 14,273,629,085 14,850,924,743 15,377,243,777 15,882,505,589 16,383,926,991 16,890,850,341
yadAwaiisneINAiananInsaoud lalasiou 589,048,579,430 626,972,067,740 658,032,575,066 684,646,644,008 708,910,625,271 732,203,841,698 755,320,010,311 778,689,825,728
MRuaasun 2,761,130,901,361 | 3,045,206,334,503 | 3.316,861,765,543 | 3,585,157,358,512 | 3,859,205,861,702 | 4,145,934,347,007 | 4,450,198,882,541 | 4,775,515,009,855

Ruaadieeon
funuimalalasiou 2,108,186,230,688 |  2,284,698,259,414 | | 2,441,832,857,786 | 2,587,541,985,920 | 2,729,158,082,881 | 2,871,764,285,021 | 3,018,492,035,377 | 3,171,230,788,524
Aunuwadiformas 155,588,115,577 160,369,796,103 165,266,467,723 170,296,840,852 175,472,414,601 180,801,374,776 186,290,347,982 191,944,791,424
dunuginsaliiumalalasoulusooud 21,717,507,799 22,384,950,706 23,068,444,453 23,770,600,702 24,493,024,538 25,236,858,562 26,003,027,739 26,792,293,803
yasmdsnu Iihigapdeluszuuds 16,995 17,528 18,078 18,646 19,231 19,834 20,457 21,099

' a

yamwaiemsomeann s lWihammuan lud

9

3,295,549,684,594

3,507,720,198,714

3,681,494,397,814

3,830,392,111,127

3,966,141,790,513

4,096,460,332,528

4,225,788,345,264

4,356,535,435,598

Tdvaawesn

5,581,041,555,654

5,975,173,222,465

6,311,662,185,854

6,612,001,557,248

6,895,265,331,763

7,174,262,870,722

7,456,573,776,819

7,746,503,330,447

Quaasugns

- 2,819,910,654,292

2,929,966,887,962

2,994,800,420,311

3,026,844,198,736

3,036,059,470,061

3,028,328,523,715

3,0060,374,894,278

2,970,988,320,593

N
8]
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1U29: 1N
579M3/ 2549 2550 | 2551 r 2552 2553 2554 2555 2556
Ruaaiuin

yaanihiudemasnnaunudendenulalasou 0 0 0 17.222 32,744 81,501 178,561 371,807
gy 0 0 0 4,994 9,496 23,635 51,783 107,824
1iuara 0 0 0 12,228 23,248 57,866 126,779 263,983
Hﬁﬁ1ﬂ15ﬂﬂllﬂuuﬂﬂmﬂ?iﬂﬂuﬁ 0 0 0 133,860 133,860 401,580 803,160 1,606,320
yammiuewAsAn 0 0 0 978 1,956 4,890 10,757 22,493
yamuayn e INAiianadInTnoud lalasiau 0 0 0 45,085 90,170 225,424 495,932 1,036,949
TIMRAUaaTUN 0 0 0 197,145 258,729 713,395 1,488,411 3,037,569

Ruaadigesn
Funumalalazau 0 0 0 102,634 208,006 527,044 1,175,370 2,491,660
AunNUIBASIFOINAY 0 0 0 178,658 146,175 409,290 760,111 1,403,281
dunugnsaiiumalelasnulusooud 0 0 0 29,722 27,002 72,966 129,852 227,546
yanmasam g deluszovds 0 0 0 6,936 7,153 7378 7,609 7,848
yamuaiynenenn Iz ihawiduanlud 0 0 0 252,236 504,471 1,261,178 2,774,592 5,801,419
TMduandgeen 0 0 0 570,186 892,808 2,277,856 4,847,534 9,931,754
Ruaasugns 0 0 o[- 373,041 634,079 1,564,462 3,359,123 [- 6,894,185
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WY 1IN
318M13/1) 2557 2558 2559 2560 2561 2562 2563 2564

Ruaaimin
yaahiuFemdainaunudendann lalasiou 788,809 1,683,233 3,621,072 7,824,101 16,882,984 36,396,144 78,466,371 169,587,926
Wiuugy 228,755 488,138 1,050,111 2,268,989 4,896,065 10,554,882 22,755,248 49,180,498
DRIICIET 560,055 1,195,096 2,570,961 5,555,112 11,986,919 25,841,263 55,711,123 120,407,427
YOAININALNULUAIADS TDEUA 3,480,360 7,496,160 15,929,340 34,268,160 73,221,420 156,616,200 334,650,000 714,009,240
yaAmsuounsAn 47,920 102,685 219,061 469,416 1,004,355 2,147,578 4,591,476 9,804,927
yafAwaiisneInAiananInsneud lalasou 2,209,153 4,733,899 10,098,984 21,640,680 46,302,038 99,006,111 211,672,901 452,019,704
MRUaasun 6,526,242 14,015,977 29,868,457 64,202,357 137,410,797 294,166,034 629,380,748 1,345,421,796

Ruaadigesn
dunuinalalasiou 5,382,823 11,698,511 25,315,734 55,037,517 119,491,450 259,311,061 562,755,759 1,220,058,907
AunuadiFoina 2,787,072 5,457,204 11,596,560 24,947,220 53,305,194 114,016,594 243,625,200 519,798,727
dunuansaliiumalalasiulusosud 423,339 761,735 1,618,686 3,482,216 7,440,517 15,914,816 34,006,018 72,555,239
yanmasam g deluszovds 8,094 8,349 8,611 8,881 9,160 9,447 9,744 10,049
yamuaiunenenn Iz ihawiduanlud 12,359,545 26,484,740 56,500,779 121,073,098 259,045,982 553,909,422 1,184,246,236 2,528,914,326
3IAUTAEYON 20,960,875 44,410,538 95,040,369 204,548,932 439,292,301 943,161,339 2,024,642,956 4,341,337,249
Ruaasugns 14,434,633 30,394,562 |- 65,171,912 140,346,575 |- 301,881,505 |- 648,995,305 |- 1,395262,208 |- 2,995,915,452
MU98: 1N

518M13/1) 2565 2566 2567 2568 2569 2570 2571 2572

Ruaadudn
yaAnhiuFemaainaunudrendsann lalasiou 365,826,263 785,639,697 1,671,903,523 3,497,957,298 7,061,023,176 13,518,531,347 23,971,323,809 38,833,167,985
iuugy 106,089,616 227,835,512 484,852,022 1,014,407,617 2,047,696,721 3,920,374,091 6,951,683,905 11,261,618,716
siuAra 259,736,647 557,804,185 1,187,051,502 2,483,549,682 5,013,326,455 9,598,157,256 17,019,639,905 27,571,549,270
YAAIMINALNULUAIADS TDEUA 1,518,909,420 3,210,765,960 6,701,299,320 13,641,137,160 26,506,421,760 47,623,773,780 76,444,099,500 107,690,503,860
yaAmsueunsAn 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654,911
yamwaiun1IeINAfiananInsneud lalasion 963,325,853 2,044,187,650 4,300,048,201 8,891,929,988 17,814,066,759 33,842,461,825 59,564,574,073 95,782,551,375
sRuaadud 2,868,957,395 6,084,934,541 12,766,524,987 26,223,902,604 51,767,923,236 95,718,856,365 161,272,034,690 244,383,878,131

Ruaadigoon
aunuimalalasiou 2,640,208,685 5,689,839,225 12,157,353,750 25,539,962,127 51,989,714,342 100,373,195,156 179,562,738,303 293,533,381,325
AunuwadiFeIna 1,105,766,058 2,337,437,619 4,878,545,905 9,930,747,852 19,296,675,041 34,670,107,312 55,651,304,436 78,398,686,810
dunugnsaiiumeleTasiulusaoud 154,346,512 326,267,334 680,963,699 1,386,166,888 2,693,494,225 4,839,369,146 7,767,994,578 10,943,150,034
yamwdenw ihigapdeluszovda 10,365 10,690 11,026 11,372 11,729 12,097 12,477 12,868
yaswanuneemannlse lWihawiuanTud 5,389,518,493 11,436,615,246 24,057,476,729 49,747,674,626 99,664,347,117 189,338,398,032 333,245,881,840 535,874,574,690
5IMRUAAT DN 9,289,850,113 19,790,170,115 41,774,351,109 86,604,562,865 173,644,242,453 329,221,081,743 576,227,931,633 918,749,805,728
Ruaasugns 6,420,892,717 13,705,235,574 - 29,007,826,122 60,380,660,261 |- 121,876,319217 |- 233,502,225,378 |- 414,955,896,942 |- 674,365,927,596

N
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1U29: 1N
579M3/ 2573 2574 2575 2576 2577 2578 2579 2580
Ruaaiuin
yasminiugomasinaumudlowdanulalasiou 57,628.,329,500 79.631,731,346 | 103.934434516 | 129923043342 |  157,078,065,583 |  184.776,542,128 [  212,095925.169 |  237.779.711,093

hdunugu 16,712,215,555 23,093,202,090 30,140,986,010 37,677,682,569 45,552,639,019 53,585,197,217 61,507,818,299 68,956,116,217

hludira 40,916,113,945 56,538,529,255 73,793.448,506 92,245,360,773 111,525,426,564 131,191,344,911 150,588,106,870 168,823,594,876
YAMMINAUNUIUAIADS TDOUR 134,793,405,780 154,905,067,620 168,991,958,580 179,194,232,340 187,259,698,920 194,273,695,200 200,836,583,280 207,264,272,760
yamasueunsan 3,059,979,346 4,186,463,399 5,409,982,592 6.695,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yamuayn e INAiianadInTnoud lalasiau 141,068,965,462 193,001,322,546 249,407,123,780 308,679,278,164 369,492,294,049 430,330,286,885 489,045,599,522 542,813,356,779
TmRuaasudn 336,550,680,087 431,724,584,911 527,743,499.467 624,492,230,761 721,844,853,191 818,714,978,360 912,586,177,781 999,631,706,843

Quandiwoen

dunumalelasiou 439,557,427,283 611,543,239,771 803,762,484.896 [ 1,011,922,218,081 | 1,232,350,144,538 | 1,460,452,815,695 | 1,689,114,706,898 | 1,908,320,177,661
AuNUIBASIFOINAS 98,129,599,408 112,770,889,227 123,026,145,846 130,453,401,144 136,325,060,814 141,431,250,106 146,209,032,628 150,888,390,569
aunugnsaiiumalelasnulusooud 13,697,256,584 15,740,936,621 17,172,399,524 18,209,120,576 19,028,706,405 19,741,445,327 20,408,344,138 21,061,504,517
yanmasam g deluszovds 13,272 13,689 14,118 14,561 15,018 15,490 15,976 16,477
yasmwanmioimann s liihawiuan lud 789,238,444,618 | 1,079,784,367,291 | 1,395,357.864,886 | 1,726,967,746,495 | 2,067,198,284,888 | 2,407,568,561,815 | 2,736,063,081,281 | 3,036,877,516,043

U

9

TMduandgeen 1,340,622,741,166 |  1,819,839,446,599 |  2,339,318,909,271 | 2.887.552,500,857 | 3.454,902,211,663 | 4,029,194,088.432 | 4,591,795,180,921 | 5,117,147,605,268
Ruaadugnd - 1,004,072,061,079 |- 1,388,114,861,688 |- 1,811,575,409,804 |- 2,263,060,270,096 |- 2,733,057,358,472 |- 3,210,479,110,072 |- 3,679,209,003,140 |- 4,117,515,898,425
niY: UM
5183/l 2581 2582 2583 2584 2585 2586 2587 2588

Ruaaiurn
yaanihwiudemasinaunudlendanulalasou 260,627,300,390 280,197,787,846 297,039,895,300 312,167,645,460 326,490,095,990 340,620,456,584 354,922,032,464 369,600,657,779
g 75,581,917,113 81,257,358,475 86,141,569,637 90,528,617,183 94,682,127,837 98,779,932,409 102,927,389,415 107,184,190,756
hifuda 185,045,383,277 198,940,429,370 210,898,325,663 221,639,028,277 231,807,968,153 241,840,524,175 251,994,643,049 262,416,467,023
YAMMINAUNULUAIADT TOUUA 213,719,938,980 220,288,181,460 227,014,378,740 233,924,231,940 241,033,536,540 248,353,536,780 255,893,335,140 263,660,427,780
yamasuaunTAn 12,777,271,604 13,599,884,080 14,273,629,085 14,850,924,743 15,377,243,777 15,882,505,589 16,383,926,991 16,890,850,341
yadAwaiisneINAiananInsaoud lalasiou 589,048,579,430 626,972,067,740 658,032,575,066 684,646,644,008 708,910,625,271 732,203,841,698 755,320,010,311 778,689,825,728
TMRuaasun 1,076,173,090,404 |  1,141,057,921,125 |  1,196,360,478,191 | 1,245,589.446,151 | 1,291,811,501,578 | 1,337,060,340,651 | 1,382,519,304,906 | 1,428,841,761,628

Ruaadieeon
funuimalalasiou 2,108,186,230,688 |  2,284,698,259,414 | = 2,441,832,857,786 | 2,587,541,985,920 | 2,729,158,082,881 | 2,871,764,285,021 | 3,018,492,035,377 [ 3,171,230,788,524
Aunuradiormas 155,588,115,577 160,369,796,103 165,266,467,723 170,296,840,352 175,472,414,601 180,801,374,776 186,290,347,982 191,944,791,424
dunuginsaliiumalalasoulusooud 21,717,507,799 22,384,950,706 23,068,444,453 23,770,600,702 24,493,024,538 25,236,858,562 26,003,027,739 26,792,293,803
yanmasam ihngadoluszouds 16,995 17,528 18,078 18,646 19,231 19,834 20,457 21,099
yanwansmaomeann1seliihawiiuan lud 3,205,549,684,594 | 3,507,720,198,714 | 3,681,494397,814 | 3,830,392,111,127 | 3,966,141,790,513 | 4,096,460,332,528 | 4,225,788,345,264 | 4,356,535,435,598

Tdvanswesn

5,581,041,555,654

5,975,173,222,465

6,311,662,185,854

6,612,001,557,248

6,895,265,331,763

7,174,262,870,722

7,456,573,776,819

7,746,503,330,447

Quaasugns

4,504,868,465,250

- 4,834,115,301,340

5,115,301,707,663

5,366,412,111,096 |-

5,603,453,830,186

5,837,202,530,071 |-

6,074,054,471,913 |-

6,317,661,568,820
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1U29: 1N
579M3/ 2549 2550 | 2551 r 2552 2553 2554 2555 2556
Ruaaiuin

yaanihiudemasnnaunudendenulalasou 0 0 0 21,057 42,973 111,873 255,846 555,380
gy 0 0 0 6,107 12,462 32,443 74,195 161,060
1iuara 0 0 0 14,951 30,511 79,430 181,651 394,320
Hﬁﬁ1ﬂ15ﬂﬂllﬂuuﬂﬂmﬂ?iﬂﬂuﬁ 0 0 0 133,860 133,860 401,580 803,160 1,606,320
yammiuewAsAn 0 0 0 978 1,956 4,890 10,757 22,493
yamuayn e INAiianadInTnoud lalasiau 0 0 0 45,085 90,170 225,424 495,932 1,036,949
JwmRuaasudn 0 0 0 200,980 268,958 743,767 1,565,696 3,221,142

Ruaadigesn
Funumalalazau 0 0 0 102,634 208,006 527,044 1,175,370 2,491,660
AunNUIBASIFOINAY 0 0 0 178,658 146,175 409,290 760,111 1,403,281
dunugnsaiiumalelasnulusooud 0 0 0 29,722 27,002 72,966 129,852 227,546
yanmasam g deluszovds 0 0 0 6,936 7,153 7378 7,609 7,848
yamuaiynenenn Iz ihawiduanlud 0 0 0 252,236 504,471 1,261,178 2,774,592 5,801,419
TMduandgeen 0 0 0 570,186 892,808 2,277,856 4,847,534 9,931,754
Ruaasugns 0 0 o[- 369,206 623,849 1,534,089 3,281,838 [- 6,710,612

6CC
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WY 1IN
318M13/1) 2557 2558 2559 2560 2561 2562 2563 2564

Ruaaimin
yaahiuFemdainaunudendann lalasiou 1,226,724 2,721,516 5,928,485 12,964,555 28,300,774 61,716,370 134,497,816 290,633,826
Wiuugy 355,750 789,240 1,719,261 3,759,721 8,207,224 17,897,747 39,004,367 84,283,810
DRIICIET 870,974 1,932,276 4,209,224 9,204,834 20,093,549 43,818,623 95,493,449 206,350,017
YOAININALNULUAIADS TDEUA 3,480,360 7,496,160 15,929,340 34,268,160 73,221,420 156,616,200 334,650,000 714,009,240
yaAmsuounsAn 47,920 102,685 219,061 469,416 1,004,355 2,147,578 4,591,476 9,804,927
yafAwaiisneInAiananInsneud lalasou 2,209,153 4,733,899 10,098,984 21,640,680 46,302,038 99,006,111 211,672,901 452,019,704
MRUaasun 6,964,156 15,054,259 32,175,869 69,342,811 148,828,587 319,486,260 685,412,193 1,466,467,697

Ruaadigesn
dunuinalalasiou 5,382,823 11,698,511 25,315,734 55,037,517 119,491,450 259,311,061 562,755,759 1,220,058,907
AunuadiFoina 2,787,072 5,457,204 11,596,560 24,947,220 53,305,194 114,016,594 243,625,200 519,798,727
dunuansaliiumalalasiulusosud 423,339 761,735 1,618,686 3,482,216 7,440,517 15,914,816 34,006,018 72,555,239
yanmasam g deluszovds 8,094 8,349 8,611 8,881 9,160 9,447 9,744 10,049
yamuaiunenenn Iz ihawiduanlud 12,359,545 26,484,740 56,500,779 121,073,098 259,045,982 553,909,422 1,184,246,236 2,528,914,326
3IAUTAEYON 20,960,875 44,410,538 95,040,369 204,548,932 439,292,301 943,161,339 2,024,642,956 4,341,337,249
Ruaasugns 13,996,719 29,356,279 |- 62,864,500 135,206,121 |- 290,463,715 |- 623,675,080 1,339,230,763 |- 2,874,869,551
MU98: 1N

518M13/1) 2565 2566 2567 2568 2569 2570 2571 2572

Ruaadudn
yaAnhiuFemaainaunudrendsann lalasiou 626,672,590 1,345,266,079 2,862,354,471 5,986,220,105 12,127,505,012 23,295,310,789 41,451,505,374 67,380,320,923
iuugy 181,735,051 390,127,163 830,082,797 1,736,003,830 3,516,976,453 6,755,640,129 12,020,936,558 19,540,293,068
siuAra 444,937,539 955,138,916 2,032,271,675 4,250,216,274 8,610,528,559 16,539,670,660 29,430,568,815 47,840,027,856
YAAIMINALNULUAIADS TDEUA 1,518,909,420 3,210,765,960 6,701,299,320 13,641,137,160 26,506,421,760 47,623,773,780 76,444,099,500 107,690,503,860
yaAmsueunsAn 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654,911
yamwaiun1IeINAfiananInsneud lalasion 963,325,853 2,044,187,650 4,300,048,201 8,891,929,988 17,814,066,759 33,842,461,825 59,564,574,073 95,782,551,375
sRuaadud 3,129,803,723 6,644,560,922 13,956,975,935 28,712,165,410 56,834,405,072 105,495,635,807 178,752,216,254 272,931,031,069

Ruaadigoon
aunuimalalasiou 2,640,208,685 5,689,839,225 12,157,353,750 25,539,962,127 51,989,714,342 100,373,195,156 179,562,738,303 293,533,381,325
AunuwadiFeIna 1,105,766,058 2,337,437,619 4,878,545,905 9,930,747,852 19,296,675,041 34,670,107,312 55,651,304,436 78,398,686,810
dunugnsaiiumeleTasiulusaoud 154,346,512 326,267,334 680,963,699 1,386,166,888 2,693,494,225 4,839,369,146 7,767,994,578 10,943,150,034
yamwdenw ihigapdeluszovda 10,365 10,690 11,026 11,372 11,729 12,097 12,477 12,868
yaswanuneemannlse lWihawiuanTud 5,389,518,493 11,436,615,246 24,057,476,729 49,747,674,626 99,664,347,117 189,338,398,032 333,245,881,840 535,874,574,690
5IMRUAAT DN 9,289,850,113 19,790,170,115 41,774,351,109 86,604,562,865 173,644,242,453 329,221,081,743 576,227,931,633 918,749,805,728
Ruaasugns 6,160,046,390 13,145,609,192 |- 27,817,375,174 57,892,397,455 - 116,809,837,381 |- 223,725,445,936 397,475,715,378 |- 645,818,774,658

N
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U

WU VN
510ms Al 2573 2574 2575 2576 2577 2578 2579 2580
Quaaurin
yaanihwiudemasnnaunudendenulalasou 100,304,957,196 138,696,703,032 181,118,697,732 226,497,463,632 273,915,436,617 322,272,352,857 369,944,159,373 414,724392,121
hdunugu 29,088,437,587 40,222,043,879 52,524,422,342 65,684,264,453 79,435,476,619 93,458,982,328 107,283,806,218 120,270,073,715
hludira 71,216,519,609 98,474,659,152 128,594,275,390 160,813,199,179 194,479,959,998 228,813,370,528 262,660,353,155 294,454,318,406
YAMMINAUNUIUAIADS TDOUR 134,793,405,780 154,905,067,620 168,991,958,580 179,194,232,340 187,259,698,920 194,273,695,200 200,836,583,280 207,264,272,760
yamasueunsan 3,059,979,346 4,186,463,399 5,409,982,592 6.695,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yamuayn e INAiianadInTnoud lalasiau 141,068,965,462 193,001,322,546 249,407,123,780 308,679,278,164 369,492,294,049 430,330,286,885 489,045,599,522 542,813,356,779
TmRuaasudn 379,227,307,783 490,789,556,597 604,927,762,683 721,066,651,052 838,682,224,225 956,210,789,089 | 1,070,434,411,985 |  1,176,576,387,871
Quandiwoen
dunumalelasiou 439,557,427,283 611,543,239,771 803,762,484.896 [ 1,011,922,218,081 | 1,232,350,144,538 | 1,460,452,815,695 | 1,689,114,706,898 | 1,908,320,177,661
AuNUIBASIFOINAS 98,129,599,408 112,770,889,227 123,026,145,846 130,453,401,144 136,325,060,814 141,431,250,106 146,209,032,628 150,888,390,569
aunugnsaiiumalelasnulusooud 13,697,256,584 15,740,936,621 17,172,399,524 18,209,120,576 19,028,706,405 19,741,445,327 20,408,344,138 21,061,504,517
yanmasam g deluszovds 13,272 13,689 14,118 14,561 15,018 15,490 15,976 16,477
yasmwanmioimann s liihawiuan lud 789,238,444,618 | 1,079,784,367,291 | 1,395,357.864,886 | 1,726,967,746,495 | 2,067,198,284,888 | 2,407,568,561,815 | 2,736,063,081,281 | 3,036,877,516,043

smkuaangeen 1,340,622,741,166 |  1,819,839,446,599 |  2,339,318,909,271 | 2.887.552,500,857 | 3.454,902,211,663 | 4,029,194,088.432 | 4,591,795,180,921 | 5,117,147,605,268
Ruaadugnd - 961,395,433383 |- 1,329,049,890,002 |- 1,734,391,146,588 |- 2,166,485,849,806 |- 2,616,219,987,438 |- 3,072,983,299,344 |- 3,521,360,768,935 |- 3,940,571,217,397
niY: UM
5183/l 2581 2582 2583 2584 2585 2586 2587 2588

Ruaaiurn
yaanihwiudemasinaunudlendanulalasou 454,506,195,802 488,511,472,890 517,691,332,373 543,809,436,423 568,445,834,184 592,663,639,999 617,089,278,347 642,073,862,634
g 131,806,796,783 141,668,327,138 150,130,486,388 157,704,736,563 164,849,291,913 171,872,455,600 178,955,890,721 186,201,420,164
hifuda 322,699,399,020 346,843,145,752 367,560,845,985 386,104,699,860 403,596,542,271 420,791,184,399 438,133,387,626 455,872,442,470

YAAIMINALNULUAIADS TDEUA

213,719,938,980

220,288,181,460

227,014,378,740

233,924,231,940

241,033,536,540

248,353,536,780

255,893,335,140

263,660,427,780

yamasuaunTAn

12,777,271,604

13,599,884,080

14,273,629,085

14,850,924,743

15,377,243,777

15,882,505,589

16,383,926,991

16,890,850,341

yadAwaiisneINAiananInsaoud lalasiou

589,048,579,430

626,972,067,740

658,032,575,066

684,646,644,008

708,910,625,271

732,203,841,698

755,320,010,311

778,689,825,728

TR uaasudn

1,270,051,985,816

1,349,371,606,170

1,417,011,915,263

1,477,231,237,114

1,533,767,239,772

1,589,103,524,065

1,644,686,550,789

1,701,314,966,482

Ruaadieeon
funuimalalasiou 2,108,186,230,688 |  2,284,698,259,414 | = 2,441,832,857,786 | 2,587,541,985,920 | 2,729,158,082,881 | 2,871,764,285,021 | 3,018,492,035,377 [ 3,171,230,788,524
Aunuradiormas 155,588,115,577 160,369,796,103 165,266,467,723 170,296,840,352 175,472,414,601 180,801,374,776 186,290,347,982 191,944,791,424
dunuginsaliiumalalasoulusooud 21,717,507,799 22,384,950,706 23,068,444,453 23,770,600,702 24,493,024,538 25,236,858,562 26,003,027,739 26,792,293,803
yanmasam ihngadoluszouds 16,995 17,528 18,078 18,646 19,231 19,834 20,457 21,099
yanwansmaomeann1seliihawiiuan lud 3,205,549,684,594 | 3,507,720,198,714 | 3,681,494397,814 | 3,830,392,111,127 | 3,966,141,790,513 | 4,096,460,332,528 | 4,225,788,345,264 | 4,356,535,435,598

9

Tdvanswesn

5,581,041,555,654

5,975,173,222,465

6,311,662,185,854

6,612,001,557,248

6,895,265,331,763

7,174,262,870,722

7,456,573,776,819

7,746,503,330,447

Quaasugns

4,310,989,569,838

- 4,625,801,616,295

4,894,650,270,590

5,134,770,320,134

5,361,498,091,992

5,585,159,346,657

5,811,887,226,030

6,045,188,363,965
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1U29: 1N
579M3/ 2549 2550 | 2551 r 2552 2553 2554 2555 2556
Ruaaiuin

yaanihiudemasnnaunudendenulalasou 0 0 0 15,429 27,970 66,915 140,915 282,150
gy 0 0 0 4,474 8,111 19,405 40,865 81,823
saiuara 0 0 0 10,954 19,859 47,509 100,049 200,326
Hﬁﬁ1ﬂ15ﬂﬂllﬂuuﬂﬂmﬂ?iﬂﬂuﬁ 0 0 0 133,860 133,860 401,580 803,160 1,606,320
yammiuewAsAn 0 0 0 978 1,956 4,890 10,757 22,493
yamuayn e INAiianadInTnoud lalasiau 0 0 0 45,085 90,170 225,424 495,932 1,036,949
TIMRAUaaTUN 0 0 0 195,352 253,955 698,808 1,450,764 2,947,912

Ruaadigesn
Funumalalazau 0 0 0 102,634 208,006 527,044 1,175,370 2,491,660
AunNUIBASIFOINAY 0 0 0 178,658 146,175 409,290 760,111 1,403,281
dunugnsaiiumalelasnulusooud 0 0 0 29,722 27,002 72,966 129,852 227,546
yanmasam g deluszovds 0 0 0 6,936 7,153 7378 7,609 7,848
yamuaiynenenn Iz ihawiduanlud 0 0 0 252,236 504,471 1,261,178 2,774,592 5,801,419
TMduandgeen 0 0 0 570,186 892,808 2,277,856 4,847,534 9,931,754
Ruaasugns 0 0 o[- 374,834 638,853 1,579,048 3,396,769 |- 6,983,842
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WY 1IN
318M13/1) 2557 2558 2559 2560 2561 2562 2563 2564

Ruaaimin
yaanihwiudemasnnaunudendenulalasou 575,731 1,181,552 2,505,556 5,336,719 11,349,182 24,119,669 51,231,339 109,402,642
DRTQIVILY 166,962 342,650 726,611 1,547,648 3,291,263 6,994,704 14,857,088 31,726,766
DRIICIET 408,769 838,902 1,778,945 3,789,070 8,057,919 17,124,965 36,374,251 77,675,876
YOAININALNULUAIADS TDEUA 3,480,360 7,496,160 15,929,340 34,268,160 73,221,420 156,616,200 334,650,000 714,009,240
yaAmsuounsAn 47,920 102,685 219,061 469,416 1,004,355 2,147,578 4,591,476 9,804,927
yafAwaiisneInAiananInsneud lalasou 2,200,153 4,733,899 10,098,984 21,640,680 46,302,038 99,006,111 211,672,901 452,019,704
MRUaasun 6,313,163 13,514,295 28,752,941 61,714,975 131,876,995 281,889,559 602,145,716 1,285,236,513

Ruaadigesn
dunuinalalasiou 5,382,823 11,698,511 25,315,734 55,037,517 119,491,450 259,311,061 562,755,759 1,220,058,907
AunuadiFoina 2,787,072 5,457,204 11,596,560 24,947,220 53,305,194 114,016,594 243,625,200 519,798,727
dunuansaliiumalalasiulusosud 423,339 761,735 1,618,686 3,482,216 7,440,517 15,914,816 34,006,018 72,555,239
yanmasam g deluszovds 8,094 8,349 8,611 8,881 9,160 9,447 9,744 10,049
yamuaiunenenn Iz ihawiduanlud 12,359,545 26,484,740 56,500,779 121,073,098 259,045,982 553,909,422 1,184,246,236 2,528,914,326
3IAUTAEYON 20,960,875 44,410,538 95,040,369 204,548,932 439,292,301 943,161,339 2,024,642,956 4,341,337,249
Ruaaiugns 14,647,712 30,896,243 |- 66,287,429 142,833,957 |- 307,415,307 |- 661,271,781 |- 1,422,497,240 |- 3,056,100,735
MU98: 1N

319M3/1) 2565 2566 2567 2568 2569 2570 2571 2572

Ruaadudn
yaAnhiuFemaainaunudrendsann lalasiou 233,154,424 494,756,155 1,040,743,649 2,152,119,983 4,311,550,934 8,190,914,509 14,416,455,178 23,182,317,345
PRTQISTILY 67,614,783 143,479,285 301,815,658 624,114,795 1,250,349,771 2,375,365,208 4,180,772,002 6,722,872,030
PRCET 165,539,641 351,276,870 738,927,991 1,528,005,188 3,061,201,163 5,815,549,301 10,235,683,176 16,459,445,315
YAAIMINALNULUAIADS TDEUA 1,518,909,420 3,210,765,960 6,701,299,320 13,641,137,160 26,506,421,760 47,623,773,780 76,444,099,500 107,690,503,860
yaAmsueunsAn 20,895,859 44,341,234 93,273,943 192,878,157 386,411,541 734,089,414 1,292,037,308 2,077,654,911
yamwaiun1IeINAfiananInsneud lalasion 963,325,853 2,044,187,650 4,300,048,201 8,891,929,988 17,814,066,759 33,842,461,825 59,564,574,073 95,782,551,375
sRuaadud 2,736,285,557 5,794,050,998 12,135,365,113 24,878,065,288 49,018,450,994 90,391,239,528 151,717,166,059 | 228,733,027,491

Ruaadigoon
aunuimalalasiou 2,640,208,685 5,689,839,225 12,157,353,750 25,539,962,127 51,989,714,342 100,373,195,156 179,562,738,303 293,533,381,325
AunuwadiFeIna 1,105,766,058 2,337,437,619 4,878,545,905 9,930,747,852 19,296,675,041 34,670,107,312 55,651,304,436 78,398,686,810
dunugnsaiiumeleTasiulusaoud 154,346,512 326,267,334 680,963,699 1,386,166,888 2,693,494,225 4,839,369,146 7,767,994,578 10,943,150,034
yamwdenw ihigapdeluszovda 10,365 10,690 11,026 11372 11,729 12,097 12,477 12,868
yaswanuneemannlse lWihawiuanTud 5,389,518,493 11,436,615,246 24,057,476,729 49,747,674,626 99,664,347,117 189,338,398,032 333,245,881,840 | 535,874,574,690
5IMRUAAT DN 9,289,850,113 19,790,170,115 41,774,351,109 86,604,562,865 173,644,242,453 329,221,081,743 576,227,931,633 918,749,805,728
Ruaaiugnd 6,553,564,556 13,996,119,116 |- 29,638,985,996 61,726497,577 |- 124,625,791,459 |- 238829,842215 |-  424,510,765,574 |-  690,016,778,236
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U

WU VN
510ms Al 2573 2574 2575 2576 2577 2578 2579 2580
Quaaurin
yaanihwiudemasnnaunudendenulalasou 34,143,019,558 46,712,243,964 60,364,179,161 74,709,859,798 89,428,476,214 104,153,137,818 118,364,045,662 131,377,493,245
hdunugu 9,901,475,672 13,546,550,750 17,505,611,957 21,665,859,342 25,934,258,102 30,204,409,967 34,325,573,242 38,099,473,041
hludira 24,241,543,886 33,165,693,215 42,858,567,204 53,044,000,457 63,494,218,112 73,948,727,851 84,038,472,420 93,278,020,204
YAMMINAUNUIUAIADS TDOUR 134,793,405,780 154,905,067,620 168,991,958,580 179,194,232,340 187,259,698,920 194,273,695,200 200,836,583,280 207,264,272,760
yamasueunsan 3,059,979,346 4,186,463,399 5,409,982,592 6.695,676,916 8,014,794,639 9,334,454,147 10,608,069,810 11,774,366,210
yamuayn e INAiianadInTnoud lalasiau 141,068,965,462 193,001,322,546 249,407,123,780 308,679,278,164 369,492,294,049 430,330,286,885 489,045,599,522 542,813,356,779
TmRuaasudn 313,065,370,146 398,805,097,530. 484.,173,244,112 569,279,047,218 654,195,263,822 738,091,574,050 818,854,298,274 893,229,488,994
Quandiwoen
dunumalelasiou 439,557,427,283 611,543,239,771 803,762,484.896 [ 1,011,922,218,081 | 1,232,350,144,538 | 1,460,452,815,695 | 1,689,114,706,898 | 1,908,320,177,661
AuNUIBASIFOINAS 98,129,599,408 112,770,889,227 123,026,145,846 130,453,401,144 136,325,060,814 141,431,250,106 146,209,032,628 150,888,390,569
aunugnsaiiumalelasnulusooud 13,697,256,584 15,740,936,621 17,172,399,524 18,209,120,576 19,028,706,405 19,741,445,327 20,408,344,138 21,061,504,517
yanmasam g deluszovds 13,272 13,689 14,118 14,561 15,018 15,490 15,976 16,477
yasmwanmioimann s liihawiuan lud 789,238,444,618 | 1,079,784,367,291 | 1,395,357.864,886 | 1,726,967,746,495 | 2,067,198,284,888 | 2,407,568,561,815 | 2,736,063,081,281 | 3,036,877,516,043

9

TMduandgeen 1,340,622,741,166 |  1,819,839,446,599 |  2,339,318,909,271 | 2.887.552,500,857 | 3.454,902,211,663 | 4,029,194,088.432 | 4,591,795,180,921 | 5,117,147,605,268
Ruaadugnd - 1,027,557,371,020 |- 1,421,034,349,070 |- 1,855,145,665,159 |- 2,318,273.453,639 |- 2,800,706,947,841 |- 3,291,102,514,382 |- 3,772,940,882,647 |- 4,223,918,116,274
niY: UM
5183/l 2581 2582 2583 2584 2585 2586 2587 2588

Ruaaiurn
yaanihwiudemasinaunudlendanulalasou 142,567,836,252 151,746,484,432 159,264,080,564 165,705,502,130 171,578,130,345 177,215,803,673 182,810,625,997 188,466,838,632
g 41,344,672,513 44,006,480,485 46,186,583,364 48,054,595,618 49,757,657,800 51,392,583,065 53,015,081,539 54,655,383,203
hifuda 101,223,163,739 107,740,003,947 113,077,497,201 117,650,906,512 121,820,472,545 125,823,220,608 129,795,544,458 133,811,455,428
YAMMINAUNULUAIADT TOUUA 213,719,938,980 220,288,181,460 227,014,378,740 233,924,231,940 241,033,536,540 248,353,536,780 255,893,335,140 263,660,427,780
yamasuaunTAn 12,777,271,604 13,599,884,080 14,273,629,085 14,850,924,743 15,377,243,777 15,882,505,589 16,383,926,991 16,890,850,341
yadAwaiisneINAiananInsaoud lalasiou 589,048,579,430 626,972,067,740 658,032,575,066 684,646,644,008 708,910,625,271 732,203,841,698 755,320,010,311 778,689,825,728
TMRuaasun 958,113,626,266 |  1,012,606,617,711 | 1,058,584,663,455 |  1,099,127,302,821 | 1,136,899,535,933 | 1,173,655,687,740 | 1,210,407,898,439 | 1,247,707,942,480

Ruaadieeon
funuimalalasiou 2,108,186,230,688 |  2,284,698,259,414 | = 2,441,832,857,786 | 2,587,541,985,920 | 2,729,158,082,881 | 2,871,764,285,021 | 3,018,492,035,377 [ 3,171,230,788,524
Aunuradiormas 155,588,115,577 160,369,796,103 165,266,467,723 170,296,840,352 175,472,414,601 180,801,374,776 186,290,347,982 191,944,791,424
dunuginsaliiumalalasoulusooud 21,717,507,799 22,384,950,706 23,068,444,453 23,770,600,702 24,493,024,538 25,236,858,562 26,003,027,739 26,792,293,803
yanmasam ihngadoluszouds 16,995 17,528 18,078 18,646 19,231 19,834 20,457 21,099
yanwansmaomeann1seliihawiiuan lud 3,205,549,684,594 | 3,507,720,198,714 | 3,681,494397,814 | 3,830,392,111,127 | 3,966,141,790,513 | 4,096,460,332,528 | 4,225,788,345,264 | 4,356,535,435,598

Tdvanswesn

5,581,041,555,654

5,975,173,222,465

6,311,662,185,854

6,612,001,557,248

6,895,265,331,763

7,174,262,870,722

7,456,573,776,819

7,746,503,330,447

Quaasugns

4,622,927,929,388

- 4,962,566,604,753

5,253,077,522,399 |-

5,512,874,254,427 |-

5,758,365,795,831

6,000,607,182,982 |-

6,246,165,878,380

6,498,795,387,968
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