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Abstract

Thailand is the second largest sugar exporter in the world. Most sugar is transported from its factories
to domestic ports via road freight. However, railway has proven to be a more cost-effective alternative
mode. This research is aimed at determining the optimal number and locations of intermodal railway yards
by adopting cluster analysis technique called K-means. The clustering decision criteria include factory
production capacity, transportation cost and distance between each factory to its nearest railway station.
The results show that transportation of sugar by rail in the northeastern region of Thailand via intermodal
railway yards as proposed in this research can save transportation cost by 73.48 percent with respect to
that of road transportation. The economic analysis shows that by the year 2050, the net present value

of the project is 6.24 billion baht where the economic internal rate of return is 13.70 percent per annum.
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Tssnudhenaiinsniwdug 623 12317.68 14,729 181,423,423.89
Tssnuhma e (1m139) 509 10063.72 3,903 39,276,081.59
T,sammfwmamwmwa 2 567 11210.48 6,298 70,603,938.23
lssugravnsulainy 350 6920.05 16,492 114,126,923.35
139UTINYATNIYAAVNTTH (VOUAL) 518 10241.67 15,276 156,449,382.02
15991U9AA NI (519F8) 405 8007.48 11,865 95,007,594.00
Tssuthanansys 277 5476.72 13,120 71,853,334.41
TssnuthaanserniEugam 629 12436.31 4,786 59,516,451.25
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maedt 7 Anuenldieimunvesnvudsduidesaussn (7] (e)
Aldanensvudaduidtesausn (ssu-iiEaunauals)
S TN AlddnedeAy | daudusausmn sauA e
(n) (um) (lu-név) (U msiad)
Tssuthananuaad 580 11467.51 6,101 69,965,522.08
Tssnuthaaveuuiu 532 10518.47 11,974 125,944,690.79
TssnuthanaanFes 680 13444.66 7,182 96,554,820.98
Tssnuthanay3sud 439 8679.72 11,346 98,476,373.01
Tssnusamnuasnsoaamnssy (Fugl) 512 10,123.04 15,631 158,232,259.65
Tssuthmatesin 621 12,278.14 12,964 159,169,004.37
Tssuthaalnemaauyd @assid 653 12,910.83 6,709 86,621,705.11
Tssnusamnuasnsonamnssy @nsgnais) 608 12,021.11 14,159 170,202,065.21
Tssnudhenavouudu (Taazne) 611 12,080.42 8,052 97,276,314.81
Tssnuthanasees (Fugi) 361 7,137.53 4,617 32,953,023.15
saldetomn 2,050,558,264.71
A9 8 NITUARUAMUTRILATING
. Cost Benefit wauszlovd
v Amwuioaine | Aduliums | 5am (Um) | wadsAvuds | yam1en 39 (UM) G
0 4,837,350,000 - 4,837,350,000 - - - -4,837,350,000
1 - - - - - -
2 - - - - - -
3 - 78,718,500 | 78,718,500 | 1,539,937,357 - 1,539,937,357 | 1,461,218,857
4 - 79,168,320 | 79,168,320 | 1,638,493,348 - 1,638,493,348 | 1,559,325,028
5 - 79,627,136 | 79,627,136 | 1,743,356,922 - 1,743,356,922 | 1,663,729,786
6 - 80,095,129 | 80,095,129 | 1,854,931,765 - 1,854,931,765 | 1,774,836,636
7 - 80,572,482 | 80,572,482 | 1,973,647,398 - 1,973,647,398 | 1,893,074,916
8 - 81,059,381 | 81,059,381 | 2,099,960,831 - 2,099,960,831 | 2,018,901,450
9 - 81,556,019 | 81,556,019 | 2,234,358,325 - 2,234,358,325 | 2,152,802,306
10 - 82,062,589 | 82,062,589 | 2,377,357,257 - 2,377,357,257 | 2,295,294,668
11 - 82,579,291 | 82,579,291 | 2,529,508,122 - 2,529,508,122 | 2,446,928,831
12 - 83,106,327 | 83,106,327 | 2,691,396,642 - 2,691,396,642 | 2,608,290,315
13 - 83,643,904 | 83,643,904 | 2,863,646,027 - 2,863,646,027 | 2,780,002,123
14 - 84,192,232 | 84,192,232 | 3,046,919,372 - 3,046,919,372 | 2,962,727,141
15 - 84,751,526 | 84,751,526 |3,241,922,212 - 3,241,922,212 | 3,157,170,686
16 - 85,322,007 | 85,322,007 | 3,449,405234 - 3,449,405,234 | 3,364,083,227
17 - 85,903,897 | 85,903,897 |3,670,167,169 - 3,670,167,169 | 3,584,263,272
18 - 86,497,425 | 86,497,425 | 3,905057,868 - 3,905,057,868 | 3,818,560,443
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= a ]
M13199 8 NITLARUAWUVRIlATINT (dB)

- Cost Benefit walszlaail
v Amsuieaine | Aduliums | 5w (Um) | wadsAvuds | ya1en 39U (U) qud

19 - 87,102,823 87,102,823 | 4,154,981,571 - 4,154,981,571 | 4,067,878,748
20 - 87,720,330 87,720,330 | 4,420,900,392 - 4,420,900,392 | 4,333,180,062
21 - 88,350,186 88,350,186 | 4,703,838,017 - 4,703,838,017 | 4,615,487,830
22 - 88,992,640 88,992,640 | 5,004,883,650 - 5,004,883,650 | 4,915,891,010
23 - 89,647,943 89,647,943 | 5,325,196,203 - 5,325,196,203 | 5,235,548,261
24 - 90,316,352 90,316,352 | 5,666,008,760 - 5,666,008,760 | 5,575,692,409
25 - 90,998,129 90,998,129 | 6,028,633,321 - 6,028,633,321 | 5,937,635,192
26 - 91,693,541 91,693,541 | 6,414,465,854 - 6,414,465,854 | 6,322,772,312
27 - 92,402,862 92,402,862 | 6,824,991,668 - 6,824,991,668 | 6,732,588,806
28 - 93,126,369 93,126,369 | 7,261,791,135 - 7,261,791,135 | 7,168,664,766
29 - 93,864,347 93,864,347 | 7,726,545,768 - 7,726,545,768 | 7,632,681,421
30 - 94,617,084 94,617,084 |8,221,044,697 | 21,600,000 | 8,242,644,697 | 8,148,027,613

91N9N9197 8 n3zuaiuanAiunLaEHARNg
AvuddldvinisauiisfiiauluAmLATYEANEnS
[10] WnedauufignusnsnAnan (Discount Rate) Soeas 12
Aol dnsINFUlIveINISYUEIEUAT Seuaz 6.4 sl
AREAD1ELATINNT 30 U WFFIATIENANUANAIN AT
iswgmans nafildnnnnisAnmuansined 9

A19199 9 NANITIATIRAVILIALNE AUV LATHANERNS

Ly NPV IRR
Tassnsnease ——— " ——1 B/C
(Wuauun) | (Sevaznal)
anntvuasdun
6.24 13.70 2.70
11959

NNITIATIEAAVUMUTAUN A UATUFAEN T
vosnsiiAnwniinsreadasenisie 2 wh svezian
Tunsiiasgiiegi 30 U yarmsiulasugaans
v04lA5sn15Y 2593 awilyarntlagtiuavs (NPV) egl
Usela 6.24 WUAIWUIW 1naldnTINanDULIUNIY
\swgenans (IRR) Mszanafesas 13.70 dod Gagandn
nauififvue Ao Yowar 12 ded SreBeanauAiny

AUALIZEUNLATEFA1ERSTLULATINSAOET1IN
Aoadlosunsansssueansunanas [11] wasaudnii
LHULU USRI sunuesainauuleuieuay
WNUMSYLAAYa195 [9] datu Tasansroadeaand
YUAIFUAINITN FEANUANAINGLATEANERS

4. afusnenanazagy
mdfeilihmsinuiuminesenivuddui
nesnfianzandnsuniseudainaansiglunin
avTusenideanile ngldRnsaniadvddaiidmans
nsiuAILIUe Usznaume 4 Jady Ao szeznig
NNSVUAAUAMNOUY T2UENNITVUAIAUAINIT
U3aan1snantmavedlsnty wasdununIsuuds
Gufn [12] Feladeromnmaniigaudunumaitdday
e lUgnsiesgiiuSeuiisunisamuanuduen
MBATYFAIANTTTNTNNTVUAFUAINIIT9AUNS
YudsduAIMIIuY Fan1svudmieseiidneninly
nsanfuuNsvUAdlafndnsuudmauulaesal
1 uiu @unsausIngaeunuweslauings 40 ¢
\Wisuiunsvudinenuuiidedldsaussnds 40 du
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dmiunanisegeunisdadunisansaliaudnas
fmnzaumodlssmuimandui 1 fe aondsalluugs
waznguil 2 Ao acnisalilunaIunanemuin Msvuds
ymapuumnlssrninaludsannivudedud uazauds
s ludwinZaunanatuuseuiisuiunisuuds
MeauuIINlsuesslugwingaunanata awisoan
sununsvudmalaunniisfesas 74 uay 73 suddiu
\dleviinnsinnsanmuduAImLATYgAans
dmiumsasmunisaudsiigsruusdlussezenium
NUIT NARDURNUNNATULATYTAIEATTAUMLNZ AL
uAnsasuadteadeiuamAdeiiieades [13], [14] 3
9199EABININTANTIANUMNIZAN Waznsanaulaves
FUszneumsiilensuaussmudesnsvesiilag ua
HAUSENOUNTITRTIAAUTENBUMIE
mifeiaaiandulsslesidenswanssuy
yudaduAMITvesUsEmalng Jsaztrvansunu

mMsvudsduanelulseaLasdigannanaiuuleule

o o

YBINIATFALUUININITHAIUITEUUVUAIFUAINIITN

TfiuszanSamunntu Medaduguuuunsvudadudn
madenidulinssedsindodlusuiam
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