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TUMMANOON TUMMA : THE FEASIBILITY STUDY OF A LARGE
WATER SUPPLY SYSTEM FOR 6 COMMUNITIES IN SAMSUAN
DISTRICT AREA. ADVISOR : ASSOC. PROF. AVIRUT
CHINKULKIINIWAT, Ph.D.

Lack of water usage is the vital problem. Samsuan Sub-district, Bantan
District, Chaiyapoom Province is another area having difficulty in lack of water
usage, especially in a large community of total 6 villages, including villages No. 4, 9,
14, 15, 16 and 17. These 6 villages is target area of this study. Presently, they own and
manage their water supply systems separately. However, it is found that the amount of
raw water of each water supply system is not enough comparing to the community
requirements. Quality of the water supply is lower than the standard. Moreover,
management of water supply system _is bad performance and missing budget for
operating.

The objective of this study is to find a new source of water resource having
enough raw water to serve the water consumption of the target area. Moreover, the
financial feasibility assessment was performed. The assessment was made using the
following indicators: Net Present Value (NPV), Internal Rate of Return (IRR) and
Benefit/Cost Ratio (B/C). Based on a cost of this project of 19,780,000 baht, an
estimated populations of 4,077 persons, a discount rate of 4.0%, and a unit price of
water supply at 8 baht/m? ‘it was found that . the NPV, B/C, and IRR are 7,697,757
baht, 0.67, and -18.6%, respectively. As such, the project is inappropriate for

investment.

School of Civil Engineering Student’s Signature

Academic Year 2012 Advisor’s Signature
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woams nhludue Q) Asvndwaudldihgegane 1 wa. 2565
Pulszns I we. 2565 = 4,077 Al

9
“lJiiJ']ﬂ‘!ﬂﬁGl“]gf}’IjW = 150 ans/au/iu
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Y
AatluSunans 19

4,077 x 150

611,550 ans/Au

Mvualv

g’ ] < :} 1 )
1 auldi 2 gana (80 Tasldieaaias 1 luwau

USuams ldnivaanan - 611,550 /2
= 305,775 an3/42 Tug
HUAAUNDINUNED 2 a8 = 305,775 /2

= 152,887.50  ans/AaTug
= 152.89 a4 Tu
Q = 0.043 V.Y AUN
HAITE)
M Q Afalddumiglfhihhilgdadimdeuiunvma
unummsgadeludue (HEAD LOSS) Tuauns (4.1) vesnemunan PVC.

YUIA O 127 ANUGIND 300 LUAT

HL = (10.666 x 0.043™%°2x300) / ( 140™%°%x 0.30**™")
HL = 0.352 NS
GRNGN = 17.50 - 0.352
= 17.15 1499

agl1dn §as s Inavaai iy 0.043 @i Auni aunselwarurenmman
Swthue 0 127 Tasfiszeznannszuuiohauialateo 300 was wagiusadui
Uargnemny 17.15 was

unummsgadeluduio (HEAD LOSS) Tuauns (4.1) vesnemunan PVC.

YUIA O 107 ANUIIND 480 LUAT

HL = (10.666 x 0.043%?x 480 ) / (140**°?x 0.25*%™)
HL = 1370 1UAS
URLILE = 17.50 - 1.370
= 16.13  wA3

Y
a3 1871 6as1ms navessiumidy 0.043 ava/Aui aunsalvadiunomunan
Y Y v
nehvue 0 107 Taglszeznwanizuudieiaudlalsne 480 a3 taziusadun

anenominy 16.13 a5
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unummsgadeludune (HEAD LOSS) Tuauns (4.1) vesnemunan PVC.

YUIA O 8”7 ANUYIIND 652 (WA

HL =
HL = 552 1uAg
No0Ig = 17.50 - 5.52
= 11.98 1uag

(10.666 x 0.043%%%x 652 ) / ( 140%%2x 0.20*8"%)

Y
Y (% ) | % a 1 1 (%
’ﬁij‘ﬂ]’lﬂ’ﬂ @ﬂi1ﬂ1§11’iﬁﬂlﬁ]\iu1m1ﬂﬂ 0.043 au.u./amﬁ mmm"lwamummuwaﬂ

Y Y v
Nehvua 08”7 Tasliszeznannizuudginaudatene 652 a3 waziusadun

anenominy 11.98 1Wa5

2. auUMIVDdY Darcy Weisbach

HL =

[3it

a1 £ 14910 moody diagram

119 f UYDIND
f YpINo

f Y9INo

\V4 =

Q

PVC. 012~
PVC. 010~

PVC. 08"
Q

A
0.043

(M5 1AV IUMNANYIN)

0.0230

0.0228

0.0225

V.10

unuamsgadeluiduae (HEAD, || L0SS) Tuauns (4.2) veaiomunan PVC.

VU @ 127 ANUYIIND 300 (WA

UNUAT HL =

Y
S HL 900 @ 1217 =

NG =

U

(0.0230x[

0.43

17.50 — 0.43

17.07

%)

LUAT

LUAT

Y 1 Y] 1 3' = 1 gl =
’c’fqﬂhl@’ﬂ NoWUYANYUIVUIN O 127 I@EJlIi$El$1/]1\1%1ﬂi$ﬂﬂi}18u1ﬂuﬂ\1ﬂa18

19 300 AT WusseuNUarenomasiiny 17.07 a3

unuamsgadeluidune (HEAD  LOSS) Tuauns (4.2) voaviomunan PVC.

VU @ 10” ANUYIIND 480 LUAT
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UNUA HL = (0.0228) x (480 j X ( 0.74 j
0.25 19.62
~hl Yoo @ 10711 = 1.65 SUCH]
GINGN = 17.50 — 1.65
= 15.85 Ag

Y ] [ oy = 1 3’ =
ﬁ'ﬁqﬂvlﬂ'ﬂ NowuraneivuIe 0107 laeliszezniennszuuneinunstas

N9 480 Wa3 Hussaunlarenemasminy 15.85 a5

unummsgadeludune (HEAD LOSS) Tuauns (4.2) vesnemunan PVC.

652 1.90
(0.0225) x X
0.20 19.62

YU O 87 ANUININD 652 LUAT

HNUA HL

. hl Y9N0 @ 10 U?

= 7.10 Q3
ORI = 17.50 — 7.10
3 10.40 Q3

9 1 [ U oy =\ 1 g) =1 1
ﬁj‘ﬂ]’lﬂ’n natuUraNYUIVUIA O 8” Tagiszoen19anseuuMetinunslalene
= o A J A ' o

652 AT UisIAUNYaenomiaonIny 10.40 1S
o 09/1 [ P Y =1 9 1 =
NWANITAMUIUNG 2 TUNIT NaﬁW‘ﬁ‘Vl‘lﬂ mmsqmmﬂiumum (HEAD LOSS) ¥

9 9

@Tamm%élﬁmﬁu "lmmmqﬁ’umn uazumﬁ'uﬁwmmsammaﬁw'lé’fﬁ)uﬁﬂﬂmﬂmﬂmwm

NemuuuAAUNeNonLN 13

v v Aa Yoo Z’
4.5 mneaeszuvlseih vazuunAuneasniah
(R Y a Aa ra o o A Y 9/3’ 09.:} 1
mmﬁsnaz‘uuﬂ‘szﬂumumﬂumum%ﬂmmy !WN1$ET1W‘§‘]J“]§3J“]5H1/]3JEJGI,G]$HW N
[ A d? = 1 g}a A AA (a oy ~ zd A o w a 9
700 wmﬂm@umu”lﬂ taziurasiEIaunysnaitngsnenaeansd Lla%llﬂWﬁ\?Nﬁﬁll@
[] 1 4 [ q‘; a 1 [] 1 3’ 1
ulllﬁf)flﬂ’ﬂ 50 QﬂﬂWﬁﬂLﬂJﬁ‘iﬁﬁ)%’ﬂMﬁ w%”e'mLgmmummmauwummm Tﬂﬂgﬂuuu
v A L) o = 2 a
ﬂ\‘iﬂﬁ”I’Jlli1EJﬂ"Iiﬁiq‘ﬂﬂ"lﬂi’)ﬁ"fﬁNLLﬁS'i"Iﬂ”IﬂQLLﬁﬂ\ﬂu@"IiN‘ﬂ 4.9 (ﬁﬂa%!@ﬂﬂﬂill"lmﬂ"lu BOQ.

ALDNTITNIANUIN)
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] Y
A9 4.9 ﬁiﬂﬂi%NTﬂ!iWﬂW!LUUW’JﬂuﬂIuWﬂﬁl‘ﬁinLﬁE w%’amgmmummmﬂﬁwummm

anau 58S mTaquaz FACTOR Mneailg YIRS
& AMWIINY (UIN) F NIvuA (UIN) 0
1. Usznnauoimsiazau 9,138,400 1.2612 11,525,350.08

A <
Taseadanounsaasuman

2. | dszanauasisyl Tnauag 4,816,200 13347 | 6,428,182.14
UNN

3. ﬂizmmmﬂ‘;ﬁmcﬁuaz%m 1,161,400 1.0700 | 1,242,698.00

4. | mstszauszuuliihaeuen 679,000 - 679,000
douly
RUEINHTNY 15.00%

NUUTEAUNANUKD 0.00%

aonidodug 7.00%
aonigauen
o 9 I a z Qy
agl | soweneauiuiuiedy 15,795,000 19,875,230.22
AaluRuilszanams 19.870,000.00

v Y Y
N1 - TazPeal 2NN dIUUTHITIANTI dAninaunsnensiinea 4
WHBIHG :
9 v
(1) smmneadionnlasunasldausrmaveesssuy i wagariag
AR A3 19A199)
dsj 1 1 1 3’ ' Y 1 1 Yy 9 s A
@ il liswa inasiai s ldselumsaeneinhu tazginsaious

(3) IManeaiaile@en WoAINEY 2555
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4.6 MIMHUADATIAIN

v
S 9

= o = o 99 & a 13 o =
mMsAnIATIl gAanuidvualilsgduuomsnuRuaninlszi vuudasiaah

G
Y H

A dy A= IS A A A = I a J 3’ A
BN NUNANY BT UNUNTUUN UliJiJIiNH!QG]Z‘TTHﬂiSlI Ao MNUEUA1lsglni

o 1 3’ J J (Y = o Aana A
2ATINIUINDYNUIANINAT (Au.3.) lusasuagInunana Iaelidsaa Ao

Y Y
AN W) = unld @ua) x sasanih W)
a g’ uszl a [ I J :j a 1
Tumswamiilszdniu Gdunulumssaanatelszan lidhegidluania arldds
J = qg: 1 ] o 1 91 a A Y
Aesall saamgenge Alynelumsnaanazquaszuulszal e lvaiuise
o A a a Y o A o g A vg v o Y ' < J
auunsusmsnansidszalaedegtu dasanidszihndldiezdostredun
Y v v
wlszahednios luasdinndunulumssdainlszihaenaes (1 avw)
9
MIfUAGATIANGN AnvINAUNUNITHAR Usznoudle
] 9 ]
1. mlih Aandasms 1 liihvesgnsal lrlihmnedis Ao nFesguiii inTes
veasndl Tivhuasain vazgunsal i ludninnunnedis udrAaeenin
< Y { 0911
Wudasims 1 Wi undensdl (vmsdou)
1 A 9 = = o’/’ = A
2. AAsAN Av @IdY YU AGBIU 1A (VIMAdeY)

' o [

= A 1 ] 1 1 1 ] d‘ 1 4
3. ANgesnE131el Ae AalNe MNIIENTEI AsaNNTeY A1gnTalllszil

Q
' 9

magndtl (v maaeY )
4. PSwaniiinga menell (auaiden)
5. fdumuhau (8) (vmava.)
6. FADLUNY e Eetd] (1MM/PeU )
7. ﬂ?mml‘i’wqmgﬁﬂ W s iensed Thdumas difemmsay thaintieuan

— 57 sz 20 %

4.6.1 Msnaoananilszihveslasamsanun

9
v A

9
VIMNAANTIDDNLUY LA mmaammmwﬁmu "ls?f%”emamu

o szuudszihuuvAAurmnalvgmasvesInsemsanen ididmaa 50
' 9 v 9
amatwas /9 Tue wamiriuay 18 2 Tue (Fauanal 04.00 1. - 24.00
= A g} 9 a [N 4 o A =\
W) WATegUIIvIIA 10 15 (746 Aladea) 91U 1 1ATe 1
& o 9 A o 2 o & &
NIRIgUIIVIIA 15 15301 (11.19 nladad) 147U 1 1A303 (1A503g1

Y ] 14 '
1A taznGeeguIha odnay 1 19309) Voyannswmsilsznenuu
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A [ =\ a v Jd o A A [
® 1A3991EATATVUIAN 0.5 AlaTad 1 3 1ATe (IATRINYITaTAY
Yur11 19509918 15az A0S TY 1AT0I91901502010AA0T U 0019AL |
A )
1A384) ToYaNNI MRV
v a v J o o
o waoalvihvuia 40 Jad (0.04 Aladad) $1uu 32 vieea gunsalluih
o w ] 1 [ a v J
Tudninam (udl) anszualilnlsznamiieas 6.50 vmnTadad (59w
1o o 9 A <3| 9 Aq ¥ 9y
Agesnymdeuntad iesnniundenlasnlamanizsie) veyavin
sremsdsznmsian uazms lihdugiinig
o Al Ao asdy dlansuaz 20 v 19¥Tuaz 675 Alansu deya
o J 4
NHANIINATDINIITNININEA
o el Ao Yuud Alanfuaz 15 v 1¥uaz 4.5 Alansy Jeyanin
HANINAADINTTINTINGR
' S A = a o Yo a [ 9
® ANl Ao mIAavIY nlaniuaz 80 UM l¥iuaz 0.5 Alansu Uoya
Y
NNTUNTNINTNA 4
© MFouuFUIaziingeTnyII1wll A9 MFoue AINTIINTOI AFONATOY AN
o I a A 9 [ oy
gunsailszaln iWluiRu 3,500 vmsaen TeyanINNTUNTNEINTIINA 4

' J a I a
o MApuunu A9 Anduaumakaa 1 au Huilu 5,000 VAU

9
[ 1 o Aa A ra o w Aa (] 1 4
agddananinlszihuuuAifuuineluaey sidwmaalitesnin 50 gnuien

05/4 N9 AIUAITIN 4.10

A o "o
A15199 4.10 9as1Ailszih

5183 31/ 1Y
a g’ A a kY a a 2’ A A a 3’ =
Usmaninwan lagns = smanhinan - sunanihgude
Fd v ]
snaninan = MAINITHAA x F2 TUINTRINU x TLELNAIRINY 30 U
=50 AU.N/FY. x 18 FAIud x 30 U
4
= 27,000 gNNFANILAIAADY
a H ~ - I
suanhauae = 20 % veslsuainan

U U

(27,000 x 20) /100

= 5,400 gMUIARINATAROY

Y
o

Ysmanhinaalagnd

27,000 - 5,400

21,600 gAY
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1M3I

3101/ 1HY

a1l

1 E4 ]
= (faelihweuniesguiir + maslilihveunTestie
=S
arsiadl +
faaliihvedlwihuaeadng) x # Tuwamsiau x
52821707

Mau 30 Ju x mnszua lWihaeniineg

[(7.46+11.19) +(0.5x3)+(32x0.04)] x 18 x 30 x 6.50

75,219 VIN/AY

1 =
ATIAY

@Sumasdu nnAu x siaasdwnn.) + @WSuajuun
AN/ x fuynn.) + @suanasiu nn/du x
5101
AQOIU/MN.) x T2ULIAMINIU 30 U
= [(67.5x20)+(4.5x 15)+(0.5x 80)] x 30

= 43,725 1NN4AY

AMBDULENUAZINTITNY

= 3,500 UN4ADY

AMADULNY

= 5,000 VIN/1AdY

v
Y J

AUNUAN

= (M + srasiadl + Andigesne + Amenunu) /

Y
Y31

Awnanldans

a

= (75,219 + 43,725 + 3,500 + 5,000) / 21,600

¢
= 6 VIN/@NUIANINAT

U '
931NN FUAD

4
! o

= Aunuani + MANHuUMI 10% + f'ls 15%

AAUUUNT 10%

= (6x10)/100 = 0.6 UIN/av.u.

o

'y 15%

= [(6+0.6)x 15] /100 = 1.00 1/AaD.W.

J ]
dasianihmuzay ao

= 6.00+0.6 +1.00 = 7.60 1N/AD.W.

Usulvimanzan Ao

d
= 8.00 N/@nUIANINAT
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4.6.2 AUTDNIIA
U d‘ Y 9 g‘ a
4.6.2.1 avdgeusiaulassade Usznoudie ueIns lssguihay Tsa
v Y
ATOIATHINAASADUUYUIA 50 av. L./ Tue D91 laving 500 av.
Y
. wSouTsaguiha vedsgeuuna 120 avw. awassylTnauas
= 1 =\ 9 = =
QU Hyaasa 17,953,350 1 Hergnis g 20 3 Tl

YAAIEIN

AndensImaell (1) (17,953,350 — 0) / 20 1

897,668 111 910 1

Y

4 Y d 9 4 o 4 J
4.6.2.2 AudensINNUAIHIUN Uszneudie nTeagini uaznGeddy

= 1

A A 1 = Y =
[BEELREY a3y 1,242,698 1IN umqmﬂmm 5 °1J yyan

u

%1 20,000 VN

AndousIAasll (2) = (1,242,698 — 20,000) / 5 7

244,540 119 e0 1
v o 1 A

v 4
WUANTONTIMNTINTIEU (1) + (2)

= 1,142208 vmael

47 dszanamsaunuuedlasims

Y
A

nnmsane Insamsneddeszuulszihunuiauvuialvaimyvesiungny

U 1 Y

lddoyanineaswszuunannaz1vuie a1 ldd dreasiall agounsunaziigeinm

] VA I 9 2 g =
MaoLLNY HazAudoNs 1A S udunus N 1wl Wuszezinar 10 3

]

A

= uaj dy 9 1 =Y s [ Y 3 =)

msAnEnsail Aunusaewaazilaglnumiuldaasans 10 3 iiesainTasams

3 yc,’ I o [l o a 1 o [l <
anwiasathidumsanyianudluly1dda laldduiiunisnoad1a 3919 deunsaiy

) Vg Y A ¢ o & 1 A VY o o w= =< WY Yy
ssmdeyam l9i1ea1e nansziuazsruaiiuaumasla duiuddnivaddlddoya

° ' Y 1 ~ £ 9 ) ' Y [
mssmuamldi1ea1en 1nasi 4.10 Fuiludeyamstmualdsieveansunsnens
oy [ a A 9 9 v 9 a
1M NIENINNSTNANIFITUNALazaunadon w1 lHiunideda
Aunulnsans = 'l + masadl + Ageunauiay

M+ AIROVUNU + ANTONTIAN

(75,219 x 12) + (43,725 x 12) + (3,500 x

12) + (5,000 x 12) +1,142,208

v
v o 9

QUH@]HVJUTﬂiQﬂﬁ

2,671,536 UM @0 U
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4.7.1 Nﬁﬂﬂﬂ!!‘niﬂﬂiﬁﬂ1i
a d = 3 dy o3| A
1umiamiw‘ﬁNaﬁammuimﬂmiﬁﬂyﬂuﬂiﬂu WuRana UUNUNNATINT N5

1 Y
anniudituld s9launselannmssmiuietilszih Tasdiwamsmamsaids uams

Yo 1 A [ o ] :’ J Y A
ldheetlguiusimdmideni (:agnuAiwasas 8.00 11M) AwaAIlumIen 4.11

AN 4.11 dszanamsnanouunu Insans

T e | WBananild @uandl) | saniide avan wm) | seldsan de T @)
2556 210,960 8.00 1,687,680
2557 212,040 8.00 1,696,320
2558 213,120 8.00 1,704,960
2559 214,200 8.00 1,713,600
2560 215,280 8.00 1,722,240
2561 216,000 8.00 1,728,000
2562 217,080 8.00 1,736,640
2563 218,160 8.00 1,745,280
2564 219,240 8.00 1,753,920
2565 220,320 8.00 1,762,560

4.7.2 ﬂi%!!i‘lﬁuﬁﬂﬂlﬁ)»ﬂﬂ‘ﬁﬂ1i
1INYAAINWMITTUUDIAUNY 10 4.7 LAZYARHAADLUNUYDIIATINT AT
d' ) o a 1 9 Aa a
319N 4.11 ﬁnﬂiﬂi‘!”lulﬂﬂTU’Jmﬁ”lﬂﬁ$Llﬁlﬁuﬁﬂﬂlﬂﬂjﬂﬁﬂﬂﬁ noas sz uulszihriau

1A dy A= <3| 2w A
muTﬂiﬁleﬁEm@ﬂwuﬂﬁﬂBT Wuszezian 10 9 ﬂﬂllﬁﬂﬁiu@”ﬁ’]ﬂﬂ 4.12

MINA 4.12 nszudluaagniveslnsamsneadnszuuiszih

1w 51¢lé W) AUNUIIN (UN) RUaagns (UIn)
2556 1,687,680 2,671,536 -983,856
2557 1,696,320 2,671,536 -975,216
2558 1,704,960 2,671,536 -966,576
2559 1,713,600 2,671,536 -957,936
2560 1,722,240 2,671,536 -949,296
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AN 4.12 (99)

1 w.a. s1ela (um) AUNUIIN (UN) Ruaagns (V1)
2561 1,728,000 2,671,536 -943,536
2562 1,736,640 2,671,536 -934,896
2563 1,745,280 2,671,536 -926,256
2564 1,753,920 2,671,536 -917,616
2565 1,762,560 2,671,536 -908,976

a d J
4.8 'J!ﬂ’i1$ﬂﬂﬁ1uéﬂﬁ1ﬂ1ﬁlﬂiﬂgﬂ1ﬁﬂﬁ
9 A Y o Y 1 s 9 1 ] o
dJoyanvzlFlunmsdivraanuquarmaassgmaas laun yaariogivves
] E4
WA ULUNUGND (NPV) Lmzé’mmauwammmummamu (B/C) LL@Lﬁ@Q%Wﬂ%@HﬁLWﬁTﬁ
9 o 1A o A " 9 P a d?' Y
avadiaan yamiauilegiiv Asuasyamaunu uazwailse Tesinszinavuluouaaly
<3| 1 o [ a [
Wuyamilagiv TeeldoasiAnaanadenm

4.8.1 mlasyamauny nazpailszlemignsluenamuyamilagiiv

Y
v A =)

= S 9 vo o A Vo Y, ..
ﬂ'liﬁﬂ‘lel'lﬂ§Qu1%®@§1ﬂflﬂlﬂﬂﬁ1’qﬂVlﬁu1ﬂ'lisl1’iﬂﬂgﬂﬂ'l"lfuﬂ #39 (Minimum Lone
= [ = A 1 I o a Ao aa =2
Rate , MLR) ma&ﬂumq 10 ’1J LAIUBN910A1 MLR L‘]Ju@ﬂ‘i'lﬂﬂaﬂﬂl@\‘mﬁ?ﬂ‘l/lfl\ﬁJNUl“Wf] N

9 o Y 3 o a A 9 Aa .
dam viludnsnnannnegse (real discount rate , r)

o 1+ R
Tasdunalldan r = u—1 .................... (42)
1+ Fe)
d‘ v a d’ Y a
) r = dasnaannuiazg
R = F9131ANAAVDINAA
@ a A ] a dgl
Fe = daruonaanezinaiu

1 d' ] a2 9 (% [ a [ d‘
A1 MLR Lﬂﬁﬂcl,u%'il\i 107 dounas uazammmﬁa aanaadluasen 4.13

A13199 4.13 A1 MLR tag 9a31uile

ARTK MLR an3ile
2545 6.50 0.7
2546 5.75 1.8
2547 5.75 2.4
2548 6.12 45
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AN 4.13 (99)

1w MLR an3kwile
2549 7.50 4.1
2550 7.50 2.3
2551 8.75 5.0
2542 6.50 -0.2
2553 5.875 3.1
2554 7.125 3.3

A 6.74 2.7

ti' o w o v v A Y
N : ‘ﬁuTﬂ"I'iﬂiq\‘]ll‘ﬂfJ NA (WMIFU) , TIUNAFUNITAN

. 1+0.0674
unum iy auns (4.2) r 1 g—l
(1+0.027)
= 3.9%
gariu lumsAnmasailddanaaauiase = 4%

% d
4.8.2 yamiagiuvesdaunuuazranszleayi

v E4
yamvesdunuuazralsyTewifmaiuluouias aunsndsulfiduyadrilaqgiiv

Y 1

A = Y] 9
L‘W@GlWEJEJiJu@uﬁumnmmmﬂuvlﬂ

Y

Taosuan laain PV 112 F x DF
d‘ 1 3
1o PV = ya luilagiiv
F = yaa lusuian
DF = Discount Factor (1%’?1'111.1@1131@ 4%)

4.8.3 yamilogUiuvaswanauuNUgns (Net present value, NPV) , 9951831 UBI
yamifagiiuvewanauununaduNy (Benefit cost ratio, B/C ratio) 12z
NANRUUNUDINIATINS (Internal Rate of Return : IRR)

nindoyaiag uaznamsiunad It aunsaiindinszimanudud,

N Y o A
ﬂWQ!ﬁiHﬁﬁWﬁﬁillﬂ ﬂﬂl!ﬁﬂﬁiuﬁWi’l\‘]ﬂ 4.14
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i F F F DF PV PV PV
wa. | swld | dugusan | sweld | 4% swla | dugusn | swld
gns qns

2556 | 1,687,680 | 2,671,536 -983,856 | 0.9615 | 1,622,704 | 2,568,681 -945,977
2557 | 1,696,320 | 2,671,536 -975,216 | 0.9246 | 1,568,417 | 2,470,102 -901,685
2558 | 1,704,960 | 2,671,536 -966,576 | 0.8890 | 1,515,709 | 2,374,995 -859,286
2559 | 1,713,600 | 2,671,536 -057,936 | 0.8548 | 1,464,785 2,283,628 -818,843
2560 | 1,722,240 | 2,671,536 -949,296 | 0.8219 | 1,415,509 | 2,195,735 -780,226
2561 | 1,728,000 | 2,671,536 -943,536 | 0.7903 | 1,365,638 2,111,314 -745,676
2562 | 1,736,640 | 2,671,536 -934,896 | 0.7599 | 1,319,672 | 2,030,100 -710,428
2563 | 1,745,280 | 2,671,536 -926,256. | 0.7307 | 1,275,276 1,952,091 -676,815
2564 | 1,753,920 | 2,671,536 -917,616 | 0.7026 | 1,232,304 1,877,021 -644,717
2565 | 1,762,560 | 2,671,536 -908,976_ | 0.6756 | 1,190,785 1,804,889 -614,104
N | 17,242,200 | 26,715,360 - 13,970,799 | 21,668,556 -

9,464,160 7,697,757
HasImveIMiagiivueHaao LN = 13,970,799 STRE]
Hasamvesilagiiuvesdunu = 21,668,556 STRE]
Sarfu
yamifagUiuveswanauNugns (NPV) = 13,970,799 - 21,668,556

= -7,697,757 U

dnsaIuvesyamagiuvewanauIMuAsAUNY (B/C ratio)

13,970,799

21,668,556

0.64

NI INANDVUNUDINIATINS (Internal Rate of Return : IRR)

-18.6 %
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dszinumadniaa¥ ~J§ﬁqumm 120 ‘énmﬂrﬁum(m 17.50 2) FENTATR -
trznouenias e 25 ARAN 2555
ﬂ'ﬁa@éwm ATUTINY €2
L 778N7T W | e | mewnieas| SUUAY | meowmbess| Suoudu | idaquar | wnemn
(um) (um) (uwm) (um) WINU(LINY)
7 Jrruwviauacqinsaissih
7.1 viethdu-vietndn
¥ GIS D 4 iin 6| veu 2,670 14,685 - - 14,685
-vieduilnnanesm 18 D 4 i 11 viau 1,440 1,440 - - 1,440
Thea5am2 dw @ 4 B 4|l s 1,640 6,560 - - 6,560
-vedusulnnaneu 2 dm @ 4 i 1] vieu 1,700 1,700 - - 1,700
W 90am2 du § 4 in 2| #n 1,510 3,020 - - 3,020
naetindu ¢ 4" 1| 820 820 - - 820
- wiureunininléa 90° ¢ 4 1] uviu 190 190 - - 190
SEue 45 93 du @ 4 i 1 §ia 2230 2,230 - - 2,230
-bzgidy @ 4 i 1| n 8,800 8,800 - - 8,800
B “TA1 90 Audln a2 D 4 @ 1 i 1,830 1,830 - - 1,830
~sifuen @ 4 20| usiy 28 560 - - 560
-fan @ 5/8x3 in 160 o 20 3200 . - - 3,200
-winfarie @ 4 i 8| fu 200 1,600 h - 1,600
~wihaunR @ 4 i 18] M 320 5,760 - - 5,760
- Ausatlznavfinia 1] s - ; 6,500 6,500 6,500
7.2 viadaniuds
Yo s @ 8 il 5| 1610 40,250 - - 40,250
B -Weg0am2dn O 8 2| fu 4,010 8,020 - - 8,020
-Veufuam 24w O 8 i 1| fu 4,100 4,100 - - 4,100
W45 am2du & 8 i 2| du 4,080 8,160 - - 8,160
~The 90 fudlnam2dm & 8 i 1] fu 4,310 4,310 - - 4,310
-thzgiliau @ 8 i 1| 1 20590 | 20,590 - - 20,590
-wéniavia @ 8 i 10] & 500 5,000 ] ] 5,000
-t umid @ 8 i 12| 690 8,280 - - 8,280
“Usfuew @ 8 i 12| win 50 600 - - 600
- wiunaunintinfalds 90° ¢ 8" 1] wiu |, 1820 1,820 - - 1,820
len @ 34x3 12 i 9% | 6 25 2,400 - - 2,400
- Fwsalssnevfing 1] gzuu - - 12,000 12,000 12,000




.o
WHun 3/3

tszanusmAnagss
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fiﬁﬂ@ﬁmﬂa AU HAATIN
fdui M7 A | wle | sambeaz| SUURY | mammbees| SW0uRU | Avidquar | wineivg
(um) (um) (um) (um) UPM(LM)
7.3 viadhati
e s @ 12 i 18] 2340 | 42,120 - - 42,120
~viedullnnansau 1 du & 12 i 1 1 5,480 5,480 - - 5,480
-Wa 452 du @ 12 i 1| fu 8,400 8,400 - - 8,400
W90 Audlaswz dw D 12 B 1 i 8,600 8,600 - - 8,600
- sz liAu @ 12 i 1] 1n 37860 | 37,860 - - 37,860
- winfavie @ 12 i 8| #u 650 5,200 - - 5,200
~whawad @ 12 fia 10| 1430 14,300 - - 14,300
-tafiuene @ 12 i 8| wiu 85 680 - - 680
fan @ 34x31/2 ih 9% | @ 25 2,400 - - 2,400
- furalsznevfng 1] fzuu - - 15,000 15,000 15,000
- wiupauninfinlds 90° ¢ 12* 11wy 2,720 2,720 - - 2,720
8 [aur
8.1 szunfuasuasadnuasnalidunscian 1] gzuu 3,900 3,900 650 650 4,550
8.2 tillamén gnnrawmdn 11 1m 22,000 22,000 4,100 4,100 26,100
8.3 anedafndengunind 1] 1 14,600 14,600 3,600 3,600 18,200
8.4 theuansziniwiengunsal 11 g 6,600 6,600 1,900 1,900 8,500
8.5 ttis 1] 10 650 650 200 200 850
8.6 1ulnaumuag 1 1m 3,400 3,400 900 900 4,000
o g;‘dmszmamng;’i npaemninaiueinda “
nravaglidlea aanuld 0.25x0.40 . 41 qn 300 1,200 50 200 1,400
8.8 Tnuwdnuads 1] 1m 9,800 9,800 1,200 1,200 11,000
FIMANIAAURSUTINY 1,225,906 310,792 1,636,398
sandluidu 1,536,300
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2.5 LtWaNTuYinaae STAINLESS STEEL
2.1 1wy MECHANICAL SEAL
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(7.5 dlatad) Annudiveussning 2,700-3,000 soumnfl
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2. gunsalmaludilsznauniluiaey Direct on line
2.1 No.Fuse Breaker 7@ 3 Poles # Interrupting Capacity ladstasnin 10 KA.ﬁ AC. 415 V.
auaNaIZ % NEMA w32 JIS w3a JEM %38 IEC w3 van. JAmp.Trip....40....A,
FIWIU 1 69
2.2 Magnetic Contactor 14 Coil 220 V.{ MAx. Rated Motor Capacity li%an3110 KW. 24 A.

i 440 V. i Auxiliary Contact 1 NO,1 NC anuanasgi NEMAWS® JISwie JEM wia IEC
%38 WaN. U 1 a2

2.3 Thermal Overload Relay 7#i@ 3 Elements & Auxiliary Contact 1 NO,1 NC LLa:ﬂu Reset

o &
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2.4 Current Transformers ii Rated Burden laitlasnin 5 VA. $147u 3 69
2.5 Motor Protector 18w 3 i 380 V. ssnsnilasiuuaiaasainnsdiesit
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B Phase Reverse
2.6 Fuse Control % Cartridge fuse 3%41@ 2 A. 37424 3 @7
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3.5 Pilot Lamp AC.220 V.
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2.5 (W Tuvinee STAINLESS STEEL
2.2 1fluuyy MECHANICAL SEAL
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ANUN9II% NEMA %38 JIS 138 JEM w38 IEC w3s aan. JAmp.Trip...40... A
I 1 A9
2.6 Magnetic Contactor 1% Coil 220 V.5 MAx. Rated Motor Capacity li1tasni110 KW. 24 A.

i 440 V. § Auxiliary Contact 1 NO,1 NC AWNIMIZ % NEMARIa JISw3a JEM wis IEC
Wi yan. S 1 a9

2.7 Thermal Overload Relay %@ 3 Elements 3 Auxiliary Contact 1 NO,1 NC LL&:?I!N Reset
% ”aé"’admuns:Ltammmﬂ?u‘lﬁéi’xqﬂ‘hjmnmf']...16....A. uazgaga ldasnin.. 22, A,
A8z 1% NEMA w38 JIS #3a JEM w3a IEC v3a wan. $1wau 1 ¢

2.8 Current Transformers i Rated Burden liitasini 5 VA. $7u47% 3 69

2.9 Motor Protector 1511 1W# 3 tWx 380 V. sunsntlasiuusiaasannsdiasi
B unbalanced Voltage
B over Voltage
B under Voltage
B phase Reverse

2.6 Fuse Control T#i@a Cartridge fuse U41@ 2 A. $147% 3 61

3. qﬂnmfﬁm@f

3.1 Voltmeter wihimd@mansuwaliidinnin 80 x 80 wu. Tmnasgansnduslecu
0-500 V. 3147% 3 @2

32 CIT Ammeter wiiifnifanisy vwialitdnni 80 x 80 wn. fsnasunsasiudle
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3.3 Hour Meter AC 220 V.fiwinimaiiliwasswawdulaiasnii 4 nan uasnefion 1 nan
Fmm 1 ¢

3.4 Selector Switch THaTa-1Tald 3 dunsia TNy MANUAL-OFF-AUTO 7931 1 69

3.5 Pilot Lamp AC.220 V.
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DISCOUNT FACTOR (p.a.) FOR A RANGE OF DISCOUNT RATES

Discount Factor Table

Present Value of $1 in the Future at Discount Rate r%

136

Year 3% 4% 5% 6% 7% 8% 9% 10% 1% 12% 13% 14% 15%
0 1 1 1 1 1 1 1 1 1 1 1 1 1
1 09709 | 09615 | 09524 | 09434 | 09346 | 09259 | 09174 | 09091 | 09009 | 0.8920 | 0.8850 | 0.8772 | 0.86%
2 09426 | 09246 | 09070 | 0.8900 | 08734 | 08573 | 08417 | 0.8264 | 08116 | 07972 | 07831 | 0.7695 | 0.7561
3 09151 | 0.8890 | 08638 | 0.839% | 08163 | 07938 | 07722 | 0.7513 | 0.7312 | 0.7118 | 06931 | 06750 | 06575
4 08885 | 0.8548 | 08227 | 07921 | 0.7629 | 07350 | 0.7084 | 06830 | 06587 | 06355 | 06133 | 05921 | 05718
5 08626 | 08219 | 07835 | 07473 | 0.7130 | 06806 | 06499 | 06209 | 05935 | 05674 | 05428 | 05194 | 04972
6 08375 | 07903 | 07462 | 0.7050 | 0.6663 | 06302 | 05963 | 0.5645 | 05346 | 0.5066 | 04803 | 04556 | 0.4323
7 08131 | 07599 | 07107 | 06651 | 06227 | 05835 | 05470 | 05132 | 04817 | 04523 | 04251 | 0.399%6 | 0.3759
8 07894 | 07307 | 06768 | 06274 | 05820 | 05403 | 05019 | 04665 | 04339 | 04039 | 0.3762 | 0.3506 | 0.3269
9 0.7664 | 0.7026 | 06446 | 05919 | 05439 | 05002 | 04604 | 04241 | 03909 | 03606 | 03329 | 03075 | 0.2843
10 || 0.7441 | 06756 | 06139 | 05584 | 0.5083 | 04632 | 04224 | 0.3855 | 03522 | 0.3220 | 0.2946 | 02697 | 02472
11 |} 07224 | 06496 | 05847 | 05268 | 04751 | 04289 | 03875 | 0.3505 | 0.3173 | 02875 | 02607 | 02366 | 0.2149
12 1 07014 | 06246 | 05568 | 04970 | 04440 | 03971 | 03555 | 0.3186 | 0.2858 | 02567 | 0.2307 | 02076 | 0.1869
13 || 06810 | 0.6006 | 05303 | 04688 | 04150 | 03677 | 03262 | 02897 | 02575 | 02292 | 0.2042 | 0.1821 | 0.1625
14 )] 06611 | 05775 | 05051 | 04423 | 0.3878 | 0.3405 | 02992 | 02633 | 02320 | 02046 | 0.1807 | 0.1597 | 0.1413
15 || 06419 | 05553 | 04810 | 04173 | 0.3624 | 03152 | 02745 | 02394 | 02090 | 0.1827 | 0.1599 | 0.1401 | 0.1229
16 || 06232 | 05339 | 04581 | 03936 | 0.3387 | 02019 | 02519 | 02176 | 0.1883 | 0.1631 | 0.1415 | 0.1229 | 0.1069
17 || 06050 | 05134 | 04363 | 03714 | 03166 | 02703 | 02311 | 0.1978 | 0.1696 | 0.1456 | 0.1252 | 0.1078 | 0.0929
18 || 05874 | 04936 | 04155 | 03503 | 0.2959 | 02502 | 0.2120 | 0.1799 | 0.1528 | 0.1300 | 0.1108 | 0.0946 | 0.0808
19 || 05703 | 04746 | 03957 | 03305 | 02765 | 02317 | 0.1945 | 0.1635 | 0.1377 | 0.1161 | 0.0981 | 0.0829 | 0.0703
20 ) 05537 | 04564 | 03769 | 03118 | 02584 | 02145 | 0.1784 | 0.1486 | 0.1240 | 0.1037 | 0.0868 | 00728 | 0.0611
21 |} 05375 | 04388 | 03589 | 02942 | 02415 | 0.1987 | 0.1637 | 0.1351 | 0.1117 | 0.0926 | 0.0768 | 0.0638 | 0.0531
22 |1 05219 | 04220 | 03418 | 02775 | 02257 | 0.1839 | 0.1502 { 0.1228 | 0.1007 | 0.0826 | 0.0680 | 0.0560 | 0.0462
23 || 05067 | 04057 | 03256 | 02618 | 02109 | 0.1703 | 0.1378 | 0.1117 | 0.0907 | 0.0738 | 0.0601 | 0.0491 | 0.0402
24 || 04919 | 03901 | 03101 | 02470 | 0.1971 | 0.1577 | 0.1264 | 0.1015 | 0.0817 | 0.0659 | 0.0532 | 0.0431 | 0.0349
25 || 04776 | 03751 | 02953 | 02330 | 0.1842 | 0.1460 | 0.1160 | 0.0923 | 0.0736 | 0.0588 | 0.0471 | 00378 | 0.0304
26 || 04637 | 03607 | 02812 | 02198 | 0.1722 | 0.1352 | 0.1064 | 0.0839 | 0.0663 | 0.0525 | 0.0417 | 00331 | 00264
27 || 04502 | 03468 | 02678 | 0.2074 | 0.1609 | 0.1252 | 0.0976 | 0.0763 | 0.0597 | 0.0469 | 0.0369 | 00291 | 0.0230
28 || 04371 | 03335 | 02551 | 0.1956 | 0.1504 | 0.1159 | 0.0895 | 0.0693 | 00538 | 0.0419 | 0.0326 | 0.0255 | 0.0200
29 || 04243 | 03207 | 02429 | 0.1846 | 0.1406 | 0.1073 | 0.0822 | 0.0630 | 0.0485 | 0.0374 | 0.0289 | 00224 | 00174
30 || 04120 | 0.3083 | 02314 | 0.1741 | 0.1314 | 0.0994 | 0.0754 | 0.0573 | 0.0437 | 0.0334 | 0.0256 | 0.019 | 0.0151
31 || 04000 | 02965 | 02204 | 01643 | 0.1228 | 0.0920 | 0.0691 | 0.0521 | 0.0394 | 0.0298 | 00226 | 0.0172 | 0.0131
32 {] 03883 | 0.2851 | 02099 | 0.1550 | 0.1147 | 0.0852 | 0.0634 | 00474 | 0.0355 | 0.0266 | 0.0200 | 0.0151 | 00114
33 || 03770 | 02741 | 0.1999 | 0.1462 | 0.1072 | 0.0789 | 0.0582 | 0.0431 | 0.0319 | 0.0238 | 0.0177 | 00132 | 0.0099
34 |} 03660 { 0.2636 | 0.1904 | 0.1379 | 0.1002 | 0.0730 | 0.0534 | 00391 | 0.0288 { 0.0212 | 0.0157 | 00116 |{ 0.0086
35 || 0.3554 | 02534 | 01813 | 0.1301 | 0.0937 | 0.0676 | 0.0490 | 0.0356 | 0.0259 | 0.0189 | 0.0139 | 0.0102 | 0.0075
36 || 0.3450 | 02437 | 0.1727 | 0.1227 | 0.0875 | 0.0626 | 0.0449 | 0.0323 | 0.0234 | 0.0169 | 0.0123 | 0.0089 | 0.0065
37 || 03350 | 02343 | 0.1644 | 0.1158 | 0.0818 | 0.0580 | 0.0412 | 0.0294 | 0.0210 | 0.0151 | 0.0109 | 00078 | 0.0057
38 || 03252 | 02253 | 0.1566 | 0.1092 { 0.0765 | 0.0537 | 0.0378 | 0.0267 | 0.0190 | 0.0135 | 0.009 | 0.0069 | 0.0049
39 || 03158 | 02166 | 01491 | 0.1031 | 0.0715 | 0.0497 | 0.0347 | 0.0243 | 0.0171 0.0120 | 0.0085 | 0.0060 | 0.0043
40 || 03066 | 02083 | 0.1420 | 0.0972 | 0.0668 | 0.0460 | 0.0318 | 0.0221 | 0.0154 | 0.0107 | 0.0075 | 0.0053 | 0.0037
Discount Factor = 11(1+r)° Where r= Discount rate and n = length of time

Reproduced from. The Farmers Forest: Multipurpose Forestry for Australian Farmers p121
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