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To response for the increases of electricity demands in Thailand, Ministry of
Energy through Power Development Plan 2015 mandates the commissioning of
additional coal-fired electricity generation plants. According to the plan, the full-scale
operation in 2035 requires additional twenty million tons per annum. This
unprecedented quantity of sub-bituminous and bituminous coals reflects a strategic
challenge as coals must be imported and transported to the plants at a competitive
logistics cost while minimizing disruption of public transportation and environmental
impacts. In addition to this logistics challenge, the plan also faces with local
community scrutiny and politics pressures that may delay or even cancel some coal-
fired power plants. To elaborate these uncertainties, a mixed-linear programming is
formulated to analyze and assess their impacts by determining suitable modes of
transportation and locations of transshipment. The model also highlights key
parameters, specifically demand of power plants and locations of transshipment

nodes.
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ANEITUYR 64 48 18 25 30-40
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e/ 1 1 9 5 -
324 100 100 100 100 100

fis - Asian Development Bank-Energy Outlook for Asia and the Pacific

(October 2013), MOE [3]
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REPORTING RESULTS
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The Robustness Approach

L 2
Structuring of Data Uncertainty Choice of Appropriate
with the Use of Scenarios Robustness Criterion (Absolute

Robust, Robust Deviation or

Relative Robustness)

Input Data Scenario Robustness
Criterion (objective)
3

Formulation of an Optimization Model that

Generate the Robust

Solution of Model Qutput Representation
® Performance of Decision(s) At each
Scenario
Output ® Robustness Measure Performance
of Robust Decision ® Worst Case Scenario Data

5UN 2.3 Yeulansinunsandulaiianuniuy

1'7154'1 : Kouvelis and Yu [14]
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M1519% 3.2 AuandRvesnuiiugdn

29AUTZNaU Anfirfoun Y
AR DUTDINUAY kcal/kg,
4,000-6,000 1
(Heating Value) gar
US1naumnudu (Moisture Content) < 30% ar’
UTunandianuitu (Ash Content) < 17% ar
Fawedamun (Total Sulfur) <1% ar
ANsuauATl (Fixed Carbon) < 57% ad’
anssene (Volatile Matter) 2 25% ad
Usunamaldaueanlanluinaiui .
(Calcium Oxide in Ash) S 25% db
Aao3U (Chlorine) <0.1% ad

fun: nsldendnutaUsenalng w.a.2558
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! Gross As Received basis
% As Received

* Air Dried

¢ Dry Basis
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5Ufi 3.3 shldaaiAdudiu (Coal Value Chain)
flan : CGGC [32]
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5UN 3.4 saussynanuiiu

1%

saussynilduudsauiuiuadu 2 wuu fesausinneswiien ssdedmdnussgau
wusanihwinsauseann 25 fiu @usaussnane 2 peu ssdaimtnussyauiusiudiin
salaiifin 505 du s wlnlanudmuaneusenainaudnssaeauiudesngusiluli

(%
1% [

lnTauaraeaenAsy
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5UN 3.5 Soussnnauiiuy

fun - mslitfdhendauisssmelne
Zevssnaniudsuldszuutauuuiintessudlui Usinumsuudsduiuuazng
Authdnvesdelusgfuruadeiidontd Ineduiiugndaunisdsduduu Dry bulk &
vereuieusInauAUszian Dry bulk Carrer annsowdsauiinaussnniiain
deadweight ton %ﬂaqﬂwﬁamiw 3.3
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Bulk Vessel Capacity LOA Breath
Draft (m) | Speed (kt)
Category (DWT) (m) (m)
Handysize 10,000 - 39,999 169 25 9 13
Handymax 40,000 - 59,999 190 31 11 14
Supramax 50,000 - 59,999 190 32 12.5 14
Panamax 60,000 - 99,999 225 322 13 13
Capesize >= 100,000 292 46 17 14

a

131: Danish Ship Finance [34]
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Technical Details Technical Details

* Manufacturer: Korea = Manufacturer: Belgium

= Mol 25001-25158 * Models: 15001-15100

* Dimensions: 2400 x 13200 x 3380 mm * Dimensions: 2300 x 6900 x 3310 mm
(WxLxH) (WxLxH)

* Wheels: 8 * Wheels: 4

* Weight: 16.15 tons (empty), 42.85tons  « Weight: 9.00 tons (empty), 24.00 tons
(full) (full)

* Goods weight: Max 25,000-36,000 kg = Goods weight: Max 13,500-15,000 kg

* Used since: 1983 * Used since: 1965

JUN 3.6 salungvauagsaussnninfeniuainu

fiun Thailand’s Railway Industry — Overview and Opportunities for Foreign Businesses

1 ¥ a Y

JUN 3.6 Aedsaluiiusinnduaiuula audiesalufging Tdussyndumnd

U v 9

wmnldifiu 25 - 36 A duduYIIRe I0UTTNNGD

Technical Details

* Manufacturer: Japan

* Model: 42101-42120

* Dimensions: 2000 x 12500 x 2850 mm
(WixlLxH)

* Wheels: 8

* Weight 18.30 tons (empty), 60.00 tons
(Fully

* Used since: 1998

g‘lJ‘f"i 3.7 soluindng (Bogie Hopper Wagon)

fiun Thailand’s Railway Industry — Overview and Opportunities for Foreign Businesses
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gﬂﬁ 3.10 Stacker-Reclaimer

fisn: http://www.shi.co.jp/shi-mh/english/product/transport.ntml

5U# 3.10 Wusetnawes Stacker-Reclaimer fldifutagauiiu lnsiisnsinisiany
Tumsluse 3,300 fusiedalus uagmsdn 2,600 dusledalus luiedouden
Unloader

dlodufiuvudeunieganung nsguiunisdelfeddsaduiuainnivugiae
gunIalvuaeaIufiy  (Unloader) endiagnenisandesauiiusenainise Wuvlavieu
wusaiondietlesiunisiinszasvesduuagtiosfudiuanasi Tszuulnihuasingaeg
vusrUUTn Tlassaadafindaifietestunsnnvauesdiuiu fodrswesgunsaluuaig

INBEUTINIURURUUABLTIE Wukuuang Weswuuldnszie \Dusu fsgun 3.11-3.12

JUT 3.11 fegegunsaluudganniseusTynauiuLuvangana iy


http://www.shi.co.jp/shi-mh/english/product/transport.html

5UN 3.12 fegrgunsalruaiennizeusmnauiuiuulgnseiedng i

fin: http://www.shi.co.jp/shi-mh/english/product/unloader.html

JU7 3.11 Juiegmesanggaaiuiiu (Vertical Screw Conveyer Type) 8051013

191U 400 Fusatalus waggui 3.12 Wuseg1wesldnsyiasinauiiu (Bucket Elevator

Type) §n31n15¥eu 1,500 Fustedalus

Conveyor

szuvatenulda s uiunsuLnnSaiadulelaluiAunsoddesauiiu
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gnmuziiavudioly feg199ayan15eenkUUdMSUTEUUAIENIUE WG LN dIMSU

Tsdlwiheua 115 MW-hr [35] famsnail 3.4 LLazgﬂﬁ 133

M13197 3.5 YeyasaniuuaeUdmMT UL gAY

Title Information unit Note
Material Coal
Bulk density 0.8 t/m’
Capacity 800 t/hr
Belt width 900 mm  conveying belt
Belt width 1050 mm  feeder belt-reversible
Drive Power a5 km conveying belt
Drive Power 11 km feeder belt-reversible
Belt Speed 32 m/sec



http://www.shi.co.jp/shi-mh/english/product/unloader.html
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- Stacker-Reclaimer WU 70,000,000
- Backhoe 14m aVeld 700,000
- Backhoe 18m aVeld 1,065,000
- Hopper nie 30,000
- conveyor bR 99,500
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