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# # 6270189921 : MAJOR INDUSTRIAL ENGINEERING
KEYWORD: multimodal transportation, dry port, performance evaluation,
simulation by SIMIO
Phipat Pimpanit : A Discrete Event Simulation Model for Evaluating Inland
Terminal’s efficiency: A Case Study of Ladkrabang Inland Container Depot.

Advisor: Asst. Prof. Pisit Jarumaneeroj, Ph.D.

An inland terminal, or dry port, is one of the main facilities in maritime
transport networks that helps provide access between hinterland and the rest of
the world via the seaports. While the impact of these dry ports on the efficiency of
multimodal transportation has recently become more evident, it is relatively
challenging to evaluate dry port's performance, as it typically involves many
operations performed by different gate operators with different number of internal
resources (Container handling equipment, CHE). To better evaluate dry port's
performance, a Discrete Event Simulation (DES) model is herein proposed and
implemented in SIMIO modeling platform based on the current data and the new
development plan of Ladkrabang Inland Container Deport (LICD), Thailand. We find
that all of the CHE at the LICD are currently underutilized, especially the internal
trucks; and, the utilization of CHE significant changes according to the adopted
transportation policies. Regarding the new development plan, the utilization of
CHE greatly depends on the number of each CHE type, and the FCL Crane is found
to be the most utilized CHE type in the LICD. Based on this finding, we suggest
that, for each procurement round, policy makers should pay more attention to the
incremental number of FCL cranes so that such a number well suits the expected

container flow at the LICD.
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2. Froumuusiidosinsnuaugamad Aedidesnemdanuiielflunisniunu
gumpivesdumnielu Tdnwauznousniviloudaeumuiuesund wifinisidi
nalnnsauANgM ity
3. FRouMUILBSAIMIUUTIAaTIvad AeutsAdmiuiAvaudfidantuzidy

Yaumal Hlaseihlndunaesdmasuiiadnesanisnng

2.2.2.2 WuiluriZounaianssty
LICD Wfusndiuiidng q nwinguszasdnisldeuieninuazainlunisuing
Fansuaglusniassdl
1. aunoafreumuiueiiussAudEsuiesuda Aefiufidmivsesiunisnesy
AeuMLLLBsLUUUNAd M UNNIUIA WA mUasaduinayiadeulsiiiu 3-4
T
2. aunesgAsumuLBsE Lﬂuﬁuﬁﬁm%’u3aq§umsmwaqﬁﬂaumut,ua%ﬁé’qhi

gnuITRAUMannsastouiulaings 4-5 4y
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USIUNDIPAMSUgADUINUILRINARIENTAIUANEANAT LagdRARuULLDS
dmSuussansvan Aeunndyalinssualiirdmsudaoumuesineldly
nsAuANgMgIvesdumaigly

v a 1 a a Y o o o

aedue Asunalruinisiurinduidmsunsihauaussdig vsenisun

3

1%
a b4 YV v a v 1

duAteanangiiesenisunsuduai dnvsdaliuTnisifiuyar1duainauns
edun Widrezlunisussgduiianass n1sussnevduniuislszam
wazdu 9

[ '
A ]

anwhAnuareInLazdonLgNdAaUULeT AstulidmTunsliusnsvieny
azon uazUiuugsdroumueslyinssiunudosnsvesdldithluussqdud
Uszlnneng o

Uil Aefluiidmsulisnlnoudereumuuiue fifisuiitevhmsyude

¥ e’nd’( o U/ ! v oA LY
@ﬂaummuaiw—aﬁﬂw dmsunisaudsluduinEeuvanala

2.2.2.3 gUnsalmelunisounaimnss s

aunsainldnielu LICD Jagiuiivarnnanesila annsawiadu 2 vananyanuiud

nsldau Fedmsuiiuiluvinanddum warluunuailiuinmdroumuiieiviue

AMTUNUNUS I UABIFUAT

gunsalussnnnanvesAddudn LICD Tnnizsaenlndadnvidmsuldlunis

TAUsMITuaedUAII-80N9INTAUTINNT kazn1svUeduAlugnne 9 aeluadsdud

snenlndeanyial LICD 198 3 aun Aoauls 3 §u 5 fu wag 10 ¢u

2. dwiuiunluusnuauliuinisgaeumuiues

TuiuauliusnisgaeumuueivedLICD fgunsalvaniily Assawnsuengaaumu

et warsausInanaely Al

1) sawasusngaouwmuueildly LICD Yagdudsznaudiey 2 vlianuaiuaninge

Town
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* sawnsudmsuengidfinannisvihauludnuagAvainiutiauiiesn w3e

waeugegnauwLUe SR q daguninit 2.2

FUNMI 2.2 solpsus s uengiua)

(www.dreamstime.com)

* samsudmsuendroumuuainanusaenglaynussnn dndnnisvinalu

A [

anwuzIuAINAIULIBEN viarfaud1udaeunuLeTlUTNUNRTG 9 ¢

'gﬂmwﬁ 23

FUNINA 2.3 SOUATUSIMTUENGIUTTITUA A

(www.dreamstime.com)

2) saussyniainnelu dntnlunisiedeudregrewnuiesludgaciig q
neluaanil anwnsauenliilu 2 dau Aedasaussnniiain wasdadonas

dmsuuTTYgRouuLeS

Tusuan LICD Junuiiagisainsuassnsdng (Rubber Tired Gantry Cranes, RTG)
Juesuengroumumiesvuining munzdunisihunlddnpeumuuesluaiunesdaeumnu

wed awnsanduivnsumutuesluusunsInaestuIegroumuuesinlagly
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ai’ﬂL?;Jufﬁaa8ﬂﬁﬂaummua'§ua’mﬁwaaﬂ fanuslunisvudiesn nsngnun gz

Usgansnnnishiusnisvumedreumuiesiuusnusssalives LICD dagunind 2.4

FUnMT 2.4 soipsuaeedny

(www.dreamstime.com)

2.2.2.4 Mnssulurniounainnssis
JaqUu LICD fifanssundn 4 Aanssu way 2 Aanssufivay wisaunsasenlaindu
U3y fal
1. Aanssuman
1) msvudegiu-assall Aonszurumsrudisdroumuiudsevinesaliiy

saussnnainaely n1svugasainsalwiudunislunszuiunisdnd

1Y
Y a )

a = o oA 9 = g =t
auennTuilsminSeuwnauads uagn1senguusaliiy Wunildunszuiunis
doondualudwinFeunauaduioldeudeduisovugaoumnuiues

aUNIATENTINAT “Stevedorage” AUl 2.5

FUNMI 2.5 MsengnaunuuesTuusTelusaly
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2) MsieReudgdsenItmtmiiuatuing Asnisieisudiegduniuiniivy
dreansalil nuivinlunsneavluaiunesyd wazaudredausivieen

v D2 A4 o a i ' = |
NauneguImtm iednliunisvuieliussyassalnsely Fududiu

n98IVINITNRENT1 “Wharf Handling”

& o v 2 o v v v s A
3) maiuiing Aensiiuiseadreumuueslinatunegasumuesiesenis
daeuliiuidvesglunisdndrdudi wasnisiuisesguioeniiiosanis
deeanduanlidnazaiesal n3050UTINNRIAIN 138NI1 “Storage” A4

gﬂmwﬁ 2.6

2
LA 124

N < v ¥ .
UMM 2.6 MTNUNNGAeuLLLES T

v

-
i
=

[ 1 Y 1 Y =~ o ¥ ! =) 1% £
4) nsfu-dasevd Wunmsduweudinnusaliienisundn-deeen viadnvess

AU 138N “Lift on/Lift off” deguninit 2.7

JUNINI 2.7 MTTU-aaneug
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2. UIMIiLA®0 LICD
LICD fu3msdmiugldvinmsnnnitaunesgaoumuiuesunamly Wenssune
AruazmIngnAliranusoanlduinisléuuy “One Stop Service” dail
1) MsUINITUITTRANAIGABUIIULLGY kagn15UNAUA109NING ABUNY
wos vinstiduuinsuinuadsduddmivuimadiomnisdoendlady
roumuiuediduvesiiles uaziieansedrelunsieguudsireumuiues

HLUSN15AINNTUNAUANIIUINATIFUA WO UIFUAINITINAULAIUTTY

Y 9

a ¥ Y v Y U

auantrgniouiu luvasingitudmsugldusnmsdndinldazainidig

Y
o

AuAiAeMagReumILIULLS aunsangesinduA1eanaNGABUILILDS

'
A a = v v v

2) mslusnsianuayenn wasUsulegreunuues Aeusnisnadededu
dusugroumuuesiuaindiniiu LICD Sndudesdrsunisinmiuazen

| & o w = ° = vl v 3
wazgenkgduainuisnirainsaiiluinaiediiaunssgasumuiues
warludiuvesuimauiulse LICD fusmsuSulssdreumuuesivardmsu

ilUldussauslaegamuizaununufeInsveeldusnig

= 1 < o/ 1
2.3 N mmammmwmaztﬂu%aemuﬂnwuqm

Montgomery and Runger (2002)

'
=

miu,'«]mmmmﬁwmﬁumaqﬁaLLUiLLUU?ju ﬁammu'm3Lﬁumaq§1’3LLU3z§mim o 9
asadululdiusznausie 2 dnvae Ae 1. fuUsduuuulisellos uaz 2. daudsdy
Cod o X
WUUMBLIDY Aatl
1. ﬁ?LLUiEjﬂJLLUUl&JGiaLﬁaQ (Discrete Random Variables)
suUsguuuuldseliouinsyyiissafidululdvesminuinaziluluusaziuysdy
Tuyansainisuansesnunluguiuugnsavanunsadoarseanunlaidnlainendn luinerdnug
U c‘l’ a =3 1 d' Y @ [ %
atuilagesurefanisnseangluguuuusing o nlddundnusznaume
1) nsuanwaensuign (Discrete Uniform Distribution) Aon1sasayigiuy
Tranfanusardululeiloniaiindulevindu Insaiainuutazidures

TonaNagNATuAIaunIsn 2.1

flx) = % (2.1)
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s

2) msLLﬁmLLmLLUULLUiH?{ (Bernoulli Distribution) Aan15nAasIfina
ansnsndnduldly 2 wuu Aeduusdy 0 vie 1 whiu (ally vde 19)

3) NISHINLIMUUNIUIN (Binomial Distribution) Usznaunien1snaaes
wufyd $119u n Msvaaes Feroruuazfudaszundu sudulun
Souly 4 Fossi
(1) MMeaeIlszNauMENIMAaeIto n MIaasaseLduaIAu
2) uwhagmsneaeidesazinanIsnaeintuiiios 2 wuuwiiiy
(3) umarminaassdosfeududaszuniu
@) autsdulumsifenaisaesuuiiudned

smuapuinandulumsderailaliviiu p aunseduaauivedenialy

AR TUle A9aun1SA 2.2

fo) =Mp*A-p)" " (2.2)

4) msuanuasuuthmes (Poisson Distribution) sinl4lusenuuuifisiuiu
adlunmadavmnisailutianaladisnamis Wy Sunuadsdunisie
pifmgsedalag Sauiignédrutevedunisdalus Tasfiduysdy
x fn1suwaniasdivasaienisiiwes 4 (4 > 0) awsaauiu

! en' a & o =
AANURvRslenaluNISIANTUATANNITA 2.3

—Alx

f(x) = == (2.3)
x! '

2. fudsduwuusieliies (Continuous Random Variables)
Awdsdusuusioos Aedulsguimdululadudnaviedlugidlagimils v3e
AR ! 1 [ gy ! | v ! i v a a 1
wnnuAle wagArAudRsiludwlsduazvinduatasila o wirdu 0 Twing1inusil

avosueianisnszargluguuuusng q ndnfldusenaume

1) n1suanuasengusieiiias (Continuous Uniform Distribution) Aavn
! A v [ ' = = ! < A 0w
Preiindraviiuresnmsuanuatiensusiaiiies axlianuunasidunmiiu

° i = a vy o =
aﬂmWiﬂﬂﬁuaEuﬂﬂﬂaﬂua%aﬂiaﬂ?ﬁiUﬂ?iLﬂﬂ%Lﬂﬂ ANANNTN 2.4
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1
fx)=—,a<x<bh (2.9)
b—a
2) N1SLANWIILUUUSNA (Standard Normal Distribution) ABn15hINLAY
YSNANAANRRWMNINU 0 LazAIANNLUTUSIUYIINY 1 LLBWNUANLRAY
WarANULUTUIUL adll AUNITAMNNNUILUUYDIANNUIILTUY AId1NTS

#i25

flx) = \/%e‘zz/z, —0<z<o0 (25

o [

nsuanuaswuuUsnAddyanwal N(u, 02) WDudydnualiildunu

v a a i a
Mswanandeyale 9 dn1snsgansuuuund lneAnady wavauuUsUTIY
vosdoya X gaunusle ey a2 auaiu mndideyafiuinisuanias

wuuUsnAuuansadlunsmlidunisnszaneazasauansla faguaini 2.8

fix)

w—3c U-20 w-o n m+o pu+ 2o w+ 3 x
‘ < 68% —>| ‘
[ 95% >

- 899.7% |

I
sUnmi 2.8 Aruninsiuiiosuiadulavesdoyanielinsuanuasuuysng

(Montgomery & Runger, 2002)

3) AISHINUAILUULATTAIEY (Exponential Distribution) #39A15LINLAS
wuuendlnuudea fenisuanuasdmsudeyanfidnuvauzaruiiasdy
ludnwagues Yo wardianadoidu A aunsamuinainuives

Tonalunsiinduls Aeaunisi 2.6
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f(xX)=2e™, 0<x < (2.6)

4) ANSWANLILUUANMNABY (Triangular Distribution) Aan19nszaN7il
anwazvetayalusULuuyLaIvagl QNAMUARIEAIAINAT ADAY

M1aAveIYAdaua (a, minimum value) A1gsgAveIYAdaya (b,

q 9

] = ¥

maximum value) kagea1niuTuuuINanigavesynteya (¢ peak

a q 3

'
o

o ° A A & =
value) ingninluldlunsdinanunsaiiuiiernian gega wazaiunse

9 Y 9

'
1A

Uszunaanonaindulauey wilazlunsiuAeiswardiusieauu

WINIgIUANIL @ursarwinaiaudvedlenialunisifaduld Ay

aunIsii 2.7
1(x—a)
( (b—a)(c—a) g=x=c
FOYEA/ P22 \N< x < b (2.7)
(b—a)(b—c)
0 ,otherwise

2.4 nguf NIUTTNIUAT
Montgomery and Runger (2002)

nsUszana Aensiiteyaainngusiiegaunldussinaudinsilwesia 9 fauls
Mndeyausens dnldlunsalitlinsudeyavesussunsiianun

dauszunad Weouwnuaie 0 Wurmeadanldlunisussuiaaimisiives
ansaleuunulanie 6 Wewnnsuszanaaninannsitteyavengusiiegianiely

! 14 o a ! g i ! aaay v ! d‘

nauUsyInsuly minvinmsiuasunguelegne Aadalaainnisussanuensdsuna

Tumususzanae 3adenldinduniadudiuusdu (Random Variable)

2.4.1 NMsUsEaALAeT (Point Estimation)

o J Y

Hosniusrinuaiidudadftugndiuinannguiiesns wafteenundsiinig
Deauuandmsfinesfiuiads puandivesiiuszuumia dosdidmniiwazganiy
AT nesfidesnisussanania q fu iielidedsvesaadfimifuainisfimesi
Foensuszanns SenfauszanaaiUsznanidn “faussunaanliiewdes” (Unbiased

Estimator) tadlifvuszanualdioudssdmsunisndwesle 9 uinnimidesia dadseuna
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AndiaNLUsUTINTeeNIY Sendn “Frussunaenldioudesianusysusiutesiian”

(Minimum Variance Unbiased Estimator, MVUE) ﬁﬂLLamﬂugUmWﬁ 2.9

A
Distribution of ©;

A
Distribution of ©,

0
FUNIIT 2.9 N30T 978ve9 Uz A [ikorid8Tiin MY TUS IR 1A U

(Montgomery & Runger, 2002)

TunsinanuniisanssresiUszanaefidiuinesnin faldineusznuuagei
windswasmsfimes Tnevhludnldandesuunasgdlunsinanuiemss Tunsdlily
nsuAndssuunasguveslsynTuarALds s mIsIvesiaUsranaududsrann
wuiu azFenandenvuinnsguesilssnumilinnnsussinuii “ananeiou
119155 1UY0IUTEINUAN” (Standard Error of Estimator, SE)

Mnfinanuauiismsessiivsznaeeniniutumenudesuunnsg v
NFuAIBE FesauNTIMIVBUIIATRIAIAINLARIALAGABY (Margin of Erro) TulazUsziam
Y9snguiI0E1s uazIzinfuAInAnIAdeuTigianveenITUsTInmmTisEfuAIITesiusing
7 Tnesinazldranudesiuegil 95% st

dmfuiidszanadifiiinisuanuassnd Adszunadnazegiialdiiuein

AMNTITADTILYIATINUTEI 1.96 WiINveIRdetuNsnTgIU Aty
Margin of Error = +£1.96(SE) (2.8)

dmiudundsduiiduteyadeusuiale q e n > 30 fuszuiuARieres

Userns U Ao X

- — S
Margin of Error = i1.96\/ﬁ (2.9)
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dwsususduindudoyaniuula 9 e np > 5,n(1 —p) > 5

! A A X
ANUITUIUYRIUTEVINT P AD P = - (2.10)

Margin of Error = -_|-1.96\/§ (2.11)

2.4.2 nsUszanaanduaia (Interval Estimation)

A5UsEIANTUTT AULANAI99INANTUTEINNARET ABfasUsyuIuTaed
Usznausesiavansdn Toun veuans wazveuuy esnlunisnsussanaamisiwes
T 9 vesUszansanielonaiaussann aswinfuamsfmesiuwiaseinduailaamils
it dslomafinamantuegfunnuudsusiuresiausyanae

nsUszanaAutuussuRaarseuwauLt Wunsifiussiuanaiesiu
TunnsUssnaAmsiimes dsesnsailasenisldmduusyansanudesiy (Confidence
Coefficient) Wauwnudie 1 — a wWu fiszduaudeodu 95% (a = 0.05) d1m5u

AUsznaududiswesmsiimesls o 6 Adussunadinisuanuasiuuusnfasindu
0 +Z,,,5E (2.12)

\Wesanldausaimnunasavesnnsilinesla nsussanudile 9 9y GmnaAi
UszanadlseglnaiuAminiiwesiuiase Armsdiwesazegnisluiunvesnisuseuna us
oAUz lARg YBUYRINN TS YT0RYMININNITITABTUIN AINITITNDTNWIDT
avaguanvaunusEanald Wy mnldrmanudetunisyiu 95% lenianemusyanalae

" ' a s Y a & |l a 1 v
9E119INAIMIITITLADTNUTTWINUUDYNUTEUIU 5% %30 0.05 WAAIGIY & 419N
ABINITANAIURANAIATDINITUTENIUANMITOLRUNUNNITUTZUIUAI8N15UTUAIAIY
\Woduanasle Al

[y [y

o fIs¥AuANILTaU 90% YaulunvadAUsEunaluYsazingu O + 1.65SE

[y

o fszaumnudieiu 95% vaulunvasaUseunandutisasvingu 6 + 1.96SE
6

[y

*  fIs¥AUANILTRTU 99% YaulunveAUsENNaluYazingu O + 2.58SE
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2.4.3 MsUszanamdmnsuUsEnsiifinswanuasund
1. nsUszanaAedsusseins
nsUszanuRaaelszng ﬁaLﬁlaﬁ’JLLU??j&J%@QUiS"U’]ﬂiﬁﬂ’]iLLQﬂLLR]WEN%@;JJ@LLUU
Usnafifiaade u wazauiadiegns n dauiadn (n < 30) nsdiilinswandesuu
1193 IUY0INGUUTEYINT 0 n1sANDBIUULIRIgINYeIngudiega s uldlunns

Uszanauen o aziinalvaanmdy saaun1si 2.13

T = f/:/% (2.13)

AEDANlAAETNITHINKAILUUNA (Student’s t Distribution) A21803ALES (Degree of

19
Freedom, df) wmidiun — 1

2. MSWANLIWUUTN (The t distribution)
a A [ P Y [} a [ =3
ASLHINLIILUUT ABNITHANLASUANWUENINAAEINUNITHANLAIUTAR Lainazdu

'
1al

NTWANKITIANINTNIARITI TDAUNUILUUGIIAILRYNUSIUANRGETDINGUAIBE
28191l5AMIUNIINTLALUUNTUT T2 VDI INITNTEDBNNINNIINITNTLANULUVUINRA
lunsuaniaLuuileUinauemeg ity $Us199eIn1InsEaneazlsudidilnanis

LANLAUVUINRLNTUML InepadRzdvunnlnaAes Z u1nau

2.4.4 Franudosiulunisnszasuuui (The t Confident Interval on u, C)
i1 X waz s {WuAnedes wazdidenuuansgiuveanguiiegeiniinisnssais
wuuUsni waznsdldvsiuauslsusiuvenguuszains 02 @mnsafuINmIgInIN

WW9311UY09ALRAUEYINS WA AFNNISA 2.14

(2.14)
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2.5 nqui wazIsn1smadeusuNAgIudmMIUUEYINTIAY
2.5.1 aunfAgIuneeia (Statistical Hypothesis)
aunRgunneain Aen1senivivesmmiinefvinlavianivesszrng asdu
Uszrnsnguiiien wiesnnimilanguild luniseaasuanufgiu (Hypothesis Test) Loy
nslddeyafisrusmunannguiediadulunamguianuiiendulunisdndulaie
nadevaLLfgIuicnsds Tnsradildooninani veusu vielivensuaunfigruiinarouidy
nsnndevaNLfiguTessuszneud iy 5 Usenisdedl
1. auufg1udng (Null Hypothesis) #139a131150L38NINaULRFIUEN WeUWNUAIY
H, Aeauufgruisusuduiunaaeuirfindnududuaioidol Tnsasidodnms
Sretudusieteuaundnasfigadldlumemsstutunends
2. auuRgiumnden (Alterative Hypothesis) MTeauuAgIusae Weuwnuae Hy
v3e H, Aoauuigiufiegniamssiruduannigiundnediadaiou Inoauud
grusesifuansigruiiviosnsiigad Wemsatuayuinisndnddluauuigi
dntilsifuse
3. @dan1aveaeu (Test Statistic) wazi (p — value)

aaa

e adfinsvegeu Aradanldlunseaiiefigaunisuageumsdnesia

Anmualuduufgiunan eradfnvegeuldvzsidunangiuinaunfgiunagli

Ao v '
aunsaanalausali

* p—value forauinasduiisaifnageuldannguiiogisazuanmig
PNAMAFBY AU p - value TA1oe mneANdl Anuavilufiay
Ipadnuuuiluanudgrundniduaieiu sy

4. voulwnn1sUiasanuigiu (Rejection Region) ABA1IAINUAAIINGANTE

£%
[y

Youlm dvuadinismageuLiieU]iasauufgiundn nsimunAtastuty
seputudAgy (Significant Level) Weuunusae a uainuiiagilulunns
Ufasauufgrundnuiiinnsduat lnsanndnagivundt a ivssana 0.01
%39 0.05 waglilifiu 0.1

5. 4oy (Conclusion) Wun1saguranIsadeuauufgIusznd1 Uiasauufigiu
ndn vieo Liufiasanufgrundn unufaglidoasuin vensuanufgiundn

Weasnnlunisneaeviuliaiuisaszyladndimsimesnuiasivengy

UsEeNTALWINAUANADINISNAGD UV D LU
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2.5.2 MsnegevanuRgIudmsuAaielsyyIng Weuseunsinisuantasuulsng

LaznguiogelivunLan

=

N WwIUTEIINIINITHINKIUINAMEANARY U KATIUIAVBINANFIDEI N T

uakan (n < 30) mnldnsvandesuuninsgiuvenguuszsns o dwaviliaada

S/?/’% LANITHANWAMUUTN (Student’s t Distribution) A288IANEININU 1 — 1 AITY

manegevauufgiuluaadeussrinsniinguiied wuuindniuagld aadfivaaeulu t

a

A1

wunazduA z fsauni1sn 2.15

— X~Ho

A= 2.15
a a 2/ v o o W < [V N
wazoUATaINITU dsaNuRgIu Hy meseautdedidy a iWudselud
e MM H,;:u>u pUfasanufgIuvdniile t>tyn-1
e M H,;:u<uy pUfasaunAgIuvanile t < —tun-1
o MM Hy:u# zUfasaunfigIundniile t>te,
2'
N30 t < _t%,n—1
VD) p —value < «

+p — value WlpANIsHANLANME df = n— 1

2.6 MuATBiAEatas

vinsoun (Dry port) Wuimuin1sunanaunesgaeumuiuesngluvnzevuds
dur (Seaport) Usrdnsnmaesidetuiuiuledonarsetnsliinndy Yssansamwnis
iusnis anufianelaveldusnis nulufsszdnSamnisuinisvesdivinGetas lunis
UszidiuwrinFeduansadsedulddevainnateds uasnidlugadidyuesnisliuinng
viFefidsnarieUstansnmveninFe AeUsyAninmvesnisuImsiani saruneadaeuimy
wasmeluvinde dvduduiesuancnuideiiiedestunisussiuiiielussiuseneu

A 9 Nanunsadunusuldiunisusziliudse@nsnwvinseunsely
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2.6.1 M3UszliuUszaninnvinge
nsusziliulsednSnmaeswiniSevudsdua amnsavilanatevanisliinasdu
1. N139RdUAUYINGD (Ranking) ABN1SUSEIIUUTYANTATNVDIMLS 8 UENEUAIAIY
n3¥aduiuanuIinansauds nienseiamansenuiiinannsideudefy
NISodduAMILIn g
2. mslduselaviunamineins (Resource Utilization) Aon1susstiiuuses@nsnn
VOIWINTOVUAAUAT AIUN1TNAGOUNTITUTZIITUVRINTNYINTAS &) VBIVITD
Wemweus vsedesianslrusnsvewindeiiu 4
3. nanlun1ssensy (Waiting Time) Aan15Useiliuyse@ndn nnsliusnisees
MISUUdEUA enIsNAdaUnatTeneelunszuIUNTAINN 9 Yaeinge i
snfunansensadfisur wenarildlunsuudiedudn suluiaiaiseves
gunsalvuedud Weussifiuanunisallumsdilduinsuasyseifiudumud
gaudeluiuiansensy
4. N1IMIAINTINADYIN (Bottleneck Operation) ABNT1INAdOUUTEEANTA NN
ilen1gafanssuilliunevinvesnszuiunis dmfunisufulgs wasiiiu
Usgnsnmuesinsensly
5. msnadsunleung (Policy Simulation) Avn1sUsyilulsyansninvesvingely
ulgungsing q evnulevieiiafige uazliusyansnmueainFogedign
mM3Ussdiulszansnmvasindeudsdudi (Seaport) fianunsatluusuldiunis
Usgiliuusgdnsnmvasingaun (Ory port) §3deiimnuaulalunisuseiliunignisly
Uszloguvoansngans n1sninanssuaeIn wazn1snadsunleuisundsuldlunisussdiu
Usvansamnisaufiuauwes LICD Tuinednusadull dmdunuddeiiodedy 9
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2.6.2 MINAARUUsEANSAMLHUNNTUSMIATUNBIdRouULesNeluGe fag
WuUaesEnIun1al
COlak, Aydin KeskiN, Esen, and Bekta$ (2018) @nw1n1511n153nae9an1un1saiun
Usziiulseansnmnsdnguuuuaunesgreumnuiuesnelurinie uazannaiseveaied
Wniguin sauluisnisnszangnisldiasuarudiegreumuueslvlndifssiu aeld
ulovgsng  delusunsusiaosanumsnl Arena 14.0 Sunsnvesnsfine gyinidelifu
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Jahdeyaumnanisvuieveaioudazidunisniiasgd ilensuuunisnszaeed
USunaunisvusiesinulusunsy Arena Input Analyzer tulusunsuiianunsadinsizinnsg
nsvevetdena wazausabinadnsoanunduaunisnisnszatevesdoyald 91013
AnneideyaUTunnmeadnoumuiuefiFeinsvumelubeusasidunidldosnin famsned

2-1

M15799] 2-1 USanal uagn13nseIgvesgaaumiiesiuseusaziaunie (Colak et.al, 2018)

Vessels Discharging Distribution Dlstnbut-mn
Amount Information
Vessel A 174 - 297 Uniform UNIF(174, 297)

105 + 44 *

Vessel B 11-54 Beta BETA(0.463, 0.341)
Vessel C 27 - 164 Exponential 27 + EXPO(30.1)

62 + 247 *
Vessel D 62 -309 Beta BETA[0.715, 0.803)
Vessel E 82-238 Normal NORM(152, 46.7)
Vessel F 7-141 Normal NORM(48.8, 34.9)

184 + 95 =
Vessel G 184-279 Beta BETA(0.565, 0.601)
Vessel H  278-513 Beta 278+ 2357

BETA(2.13,2.2)

diansuteyavesUSunadasumuiuesdmiunisiunlinaaeunas §33e3dnw

o ¢ ol Y o oA v - = v
wa1veInvinuvesgUnsalntdlunisliuinsvudtedualuiuiieuise wazaiunesdaou
wued liln wsudsedviniieulse (SSG) wagasuUszinaunasgaeunuiles (RTG) N3
Aasginantunsinudmivaunsalauagldismseiuiunsiesgilinnudaey

s a ¢ PN
LULUDT WNANITIATIZY ANRNTIIN 2-2

M15799] 2-2 Yeyaria) uaxn1InsyaIgvesaunsalyuge (Colak et.al, 2018)

Stacking

Equip.  time Distribution DlStrIlJl.lt.l(Jn Definition
(sec) Information
985 + 92 * , |
$SG 985-191 Beta BETA(0.717, 20 and 40
0.923) containers
189 + 72 * 10
RTG 189-261 Beta BETA(0.522, containers
0.806)
192 + 118 * A couple of
RTG 192-310 Beta BETA(0.363, 20'
0.313) containers

Va v X

dieladeyaiidenisuds FIdeTuuinisdiasseendu 2 du Uszneudie 1. N3

Y

nagauilaIeuguiuteyassedmiuniseeusuluiuuinaeiasne uay 2. nsnaaeuiiy

o °

wleueeng 9 iemuleuienfnaadmiunisiiuuiuldluingenmad@nw nsveaeuly

va o o

wAazulgUNEUUNIFEVIINITNAEDU 10 ASY FANIUNISAl Aaulaune LBNIAIRALYDY
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(% s

wagdnsdmsunsinluldsie ndinmmeasuludiuusn madhuSeuieuiuleyasss

N

I 1

YNV wuUIaeInas 19U lgIanlunsAUSN1959919 8 LEUNISIUNNSTIAUSAN ST 33.68

e

19 lonadnsaanis1en 2-3

MI5999] 2-3 NISSEUIEUIAINISINUTNITIENIINUUUTIAE UazTayav3d (Colak et.al,
2018)

Vessels Real life  Simulated current situation

Vessel A 6.28 5.85
Vessel B 3.10 3.49
Vessel C 3.54 3.31
Vessel D 2.41 2.19
Vessel E 4.65 4.74
Vessel F 4.20 3.35
Vessel G 4.65 4.85
Vessel H 5.50 59
Total 34.33 33.68

VRIIINNTIUNANTTTIR0Y {ITenuIiuUIIaesias s linadnsiaaiangouain

{ o

Toyadsosnii 2% fedwensuldnseiutddey 5% fITedusurinisdnaedudiusiely

v

dudanifiniiderhnmsmeaeutu 2 ulswvienudilui 2 parlunisliuinisges
8 wunslsignuiuusadu 24.76 $alus dwsuulouie was 23.02 Filusdmiuulouneiias
wandliiuiununnsfigesiuanunsauulssnainisliuinisanatldds 31.65% uavan
Fumuléngt 9,600 351937 wnlegiaiununisldanuesgunsalvudiedaoumuiues

aeluaunesg wuddssaumsldouiliaugaiudguami 2.10

. 0,48
0,4
0,31
03
0,2 0,13
- . “
. -
RTG 1 RTG 2 RTG 3 RTG 4

sUnmit 2.10 msldnuaunsalvuate RTG luulevigiiaes
(Colak et.al, 2018)
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2.6.3 msUTulsasEavzamnislviuinmsvesaunesgreunuues
Sriphrabu and Chamnanlor (2020) Anw¥1n15UIN153188%@a U TalNUTUU S
Usgansammslruinsluaaninesdaeumuiues nedinguszasdiioannanlussuuves
savssyniilduinsaeluannineagaeumnuues anelfulouiesng q melusunsudiass
anunisaivianis duusnvesnisfine grinddeldifudeyavosaniiuaznisviiauves
winaungluanndl udrthudwseidaindunisnszaevestoyasiig 9 ﬁ]’mﬁ?wjﬁayjaﬁ
H1UN1TIATIENREININTIFEDUAUYNF DR IENITNAdDVANNAFIY HITelakUtaya

1 Y £

sonlu 4 druldun Teyavesminaunigluanill Awni3199 2-4 Joyaveaninaudm

usnsmeluaunasdreunuiues Aanns199 2-5 Jedavemtinauneuenanil damise

1 2-6 uardayauSuavemdnauluganig q demsei 2-7

#1599 2-4 minigmyﬁaymaowﬁ’nwm7E/Zuﬁmﬁ (Sriphrabu and Chamnanlor, 2020)

. . Value .
Description Distribution Cl P-value Unit Data type
Arrival rate of the tractor trucks EXPO(2.76) 95% 0.28 min. Dist.
Survey process time at In Gate UNIF(12,15.4) 95% 0.50 min. Dist.
Walking time to Office LOGN(0.813,0.468) 95% 0.144 min. Dist.
Payment process time UNIF(1.48.3.53) 95% 0.0717 min. Dist.
Processing time of making Document 1 UNIF(1.43,3.52) 95% 0.202 min. Dist.
Processing time of making Document 2 UNIF(3.48.4.97) 95% 0.201 min. Dist.
The duration time of going back to the tractor truck NORM(0.612,0.188) 95% 0.074 min. Dist.
Percentage of the truck arrival returning containers 52.34 - - Yo Cont.
Percentage of the truck arrival receiving containers 47.66 Yo Cont.
The number of Surveying staff at In Gate 2 group Cont.
The number of Cashiers 2 person Cont.
The number of Documenting staff 1 person Cont.




mI5N7 2-5 M3nszareveyavesninaluaiunesgreumnuies (Sriphrabu and

Chamnanlor, 2020)
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- Value .
Description Distribution Cl P-value Unit Data type
The driving time from the In Gate to the control yard of 20-feet containers 30 - - sec. Cont.
The driving time from the In Gate to the control yard of 40-feet containers 50 - - sec. Cont.
Processing time of lifting 20-feet container up LOGN(1.51,1.71) 95% 0.175 min. Dist.
Processing time of putting 20-feet container down LOGN(0.539,0.491) 95% >0.15 min. Dist.
Processing time of lifting 40-feet container up TRIA(1,1.19.3) 95% =0.15 min. Dist.
Processing time of putting 40-feet container down TRIA(1,1.35,4.54) 95% >(),15 min. Dist.
Percentage of 20-feet containers at arrival 82.05 - - Yo Cont.
Percentage of 40-feet containers at arrival 17.95 - - % Cont.
The number of Forklift staff 2 person Cont.
The number of Stacking staff 1 person Cont.

915N 2-6 n75f7':736z/7m7@%/m/mwﬁ’m7unwuanm}71’7 (Sriphrabu and Chamnanlor,
2020)

Value
i -
Description Distribution Cl P-value Unit Data type
The driving time between the Out Gate and the control vard of 20-feet containers 50 - sec. Cont.
The driving time between the Out Gate and the control yard of 40-feet containers 30 - - sec. Cont.
Processing time for surveying and checking documents at Out Gate UNIF(R,15.9) 95% 0.346 min. Dist.
The number of Surveying stafl at Out Gate 1 - - person Cont.

0159971 2-7 YoyavSunaveaniniiuluennie 9 (Sriphrabu and Chamnanlor, 2020)

Description Value Unit Data type
The number of service channels at In Gate 6 channel Cont.
The number of cashier channels 2 channel Cont.
The number of documenting channels | channel Cont,
The number of service channels at Out Gate 2 channel Cont,
Rest time for employees schedule min. Cont.

AYVRINIATIVADUANNUNYON VDI UBYANIBNTFIAINFATIUNTEA U ATy 95%
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mI57 2-8 Msieuiigusendeyanldlunisnageu uazdeyailaainnisdiaed
(Sriphrabu and Chamnanlor, 2020)

KPIs Description Validated data Simulated result Diff (%)
The tractor truck receiving 20-feet container 25 25 0
Total time in system (min.) The tractor truck rctmanng 20-feet col1ln1ncr 26 26 0
- The tractor truck receiving 40-feet container 28 27 3.57
The tractor truck returning 40-feet container 206 26 0
The tractor truck receiving 20-feet container 36 37 2.78
The number of trucks The tractor truck returning 2(-feet container 54 55 1.85
entering the system The tractor truck receiving 40-feet container 27 28 3.70
The tractor truck returning 40-feet container 21 22 4.76
The tractor truck receiving 20-feet container 35 35 0
The number of trucks The tractor truck returning 20-feet container 50 52 4
leaving the system The tractor truck receiving 40-feet container 26 26 0
The tractor truck returning 40-feet container 20 20 0

97519 2-9 MTUSIUTEUTENTN 1381LT ST UV BagtIa191 1991071597884
(Sriphrabu and Chamnanlor, 2020)

Description Actual data Results obtained by the model
Average fotal time 42.3 min. 43.6 min.
The waiting time in queue at the Out Gate 6.2 min. 6.4 min.

o [

drudaufinideriinisnegeuiu 5 ulsuig wudtlinadnseenununnsdiaiy A

M15197 2-10

77 ’Nﬁ/ 2-10 aanisiaedluunazuleug (Sriphrabu and Chamnanlor, 2020)

Deseription Current Value |  Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Average total time (min.) 43.6 26.76 42 40 222 20.9
Utilization of the documentation staff (%) 93% 66% 93% 92% 66% 66%
The waiting time in queue at the Out Gate (min.) 6.4 2244 0 0 0 0

Mnuaansnlalunsen 2-10 gIdelvideaguirldansafonuaunisaiduauis
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2.6.4 N15U58LAUNSAUINYENTUSNITABUILLULDS MIENISITLUUI1a8Y
Lopez-Gonzalez, Medina-Ledn, Gonzalez-Angeles, Mendoza-Munoz, and Gil-
Samaniego-Ramosa (2020) Anw1n158IN1591a898a1UNTallUsSEEUNSVeusvesEail
usn1sdAouuLULeS e?fqgﬂﬁﬂﬂs{’fﬁuamﬁmmmaL@Lffauumﬂul,ﬁﬂ%Iﬂ (Ensenada

International Terminal, Mexico) #39aUseasmnoUseliuLHNuUNISVEN8RAI989801HL3N"S
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M19197 2-11

AITNT 2- 11 MSIUSHUTIEUTE T NRBANE Y993 UASHARNSTIIA9InUUYT 194 (Lopez-

Gonzdlez et.al, 2020)

Description of parameter Real Current model Diffe-rence % error
Average vessel waiting time for berth (Hours) 1.45 1.38 -0.07 5%
Average vessel length of stay (Hours) 9.69 9.62 -0.07 1%
Container dwell time mean (Days) 9.63 10.20 0.57 6%
Number of vessels served 2635 267 237 1%
Average number of total TEUs usedat storage yard 3.600 3,847 247 7%
Storage yard utilization (7500 TEUs) 48% 51% 3% 6%
Number of full containers loaded to vessel 30,655 33,049 2394 8%
Number of transshipment containers loaded to vessel 3,664 3,526 -138 4%
Number of empty containers loaded to vessel 6,146 6,621 475 8%
Number of full containers unloaded from vessel 16,464 17488 1.024 6%
Number of transshipment containers unloaded from vessel 3,518 3,559 41 1%
Number of empty containers unloaded from vessel 22,699 23,711 1,012 4%
Number of full containers to export arrived by land 34,149 33,797 -352 1%
Number of empty containers to export arrived by land 6,734 6,780 46 1%
Number of full containers imported by truck 16,464 17,407 943 6%
Number of empty containers imported by truck 22,699 23,598 899 4%
Total containers loaded to vessel 40,465 43,196 2,731 T%
Total containers unloaded from vessel 42,681 44,758 2,077 5%
Total containers arrived by land to export 40,883 40,577 -306 1%
Total containers imported by truck 39.163 41,005 1,842 5%

NHANTINEUNIITNAFBUANTULUUTIRNET19TUAINTIN 2-11 E§3TenU

LUUTIaRINaTUUIAUAIARERULINTIAAT 8% aunsasausulalusEAUAUTRLIUT
S va o £ 1 (J < ) ) yYa v o

90% nUuEITelauUin13TIaeseenly 2 Tunou TUABULINEITEALYIINITNAFDY

wuudnaesdnsvaniunisaillaglu Wssuilsuiuwuuinaesdmsvulovienisveeanniila

v 6 o v dl
NAANTNITA18DY ANANT NN 2-12

M1 2- 12 RanTenuneUssansnImyesanne o luskunisveiganid (Lopez-

Gonzdlez et.al, 2020)

Expansion model

Performance indicator Current model N Difference % of change
(scenario 1)
E::s:}agc number of vessels waiting for berth 0.043 0.006 0.04 87%
Average vessel waiting time for berth (Hours) 1.38 0.21 -1.17 -85%
Average vessel length of stay (Hours) 9.62 8.22 -1.40 -15%
Storage yard utilization (%) 51% 43% -8% -

Berth utilization (%) 23.86% 19.45% -4.41%
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NFIRINNTIURANTENUIINAITVEIUENNTLAT TUADUNEDI HITENAABUVDULYA
AUANNNTOVDIADITNANNNTOTBITUAUABINSIIUINISVRINSNENTAeluanl Aenns
WNSEAUUDIUSUIUAIUABINIS IIUSNNSVRINSNENSAeluan1RIUNazdL warUSune

ANuRBINTidnunineInsaelugeganseuuansaliusnisld fwnsen 2-13

#1599 2-13 mslgaumsnegnsngluanidluunas seaunaiunesnslausnig (Lopez-
Gonzdlez et.al, 2020)

Utilization
Resource Current Considering an increase on demand of:
maodel 0% 20% 40% 60% 80% 100%  120%  140%  160%
Storage yard 51% 43% 49% 48% 55% 60% 69% 70% 80%  88%
Berth 24% 19% 20% 23% 23% 25% 25% 30% 36%  38%
Quay crane 17% 8% 10% 12% 14% 16% 17% 19% 20%  22%
Yard crane 8% 4% 5% 6% 7% 8% 8% 9% 10% 11%

NAANSVBILUUTIADILERINIS T uTaanSnaInsneluan TN Aouwlasniunis
LAUYRITERUANMUARINITIEUINIT ITenuiniainufinsadssuiisuiuuleunans
Tusn1svesanind) TunswensurasUsennauisnsadsunIsig uiiuIulawanmaenu

AIR15199 2-14

{1519 2-14 YaULYANISINUTUYDITLAUAIINGDINITITUSAISTILO AL N TN INTNFINIT

5995UlA (Lopez-Gonzdlez et.al, 2020)

. - Increase on
Performance indicator
demand
Average vessel waiting time for berth 140%
Average vessel length of stay 140%
Storage yard utilization 40%
Berth utilization 60%
Quay crane utilization 100%
Yard crane utilization 100%
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MI5NT 2-15 MAUTgUgusEnINnIseunineInsngluan oy uaznisldeu
n3wensluan I InUsulgauailuseaununoan slgeuiiiudy 140% (Lépez-Gonzdlez
et.al, 2020)

C ¢ Expansion
Performance indicator urren maodel + 140%
model

demand
Average vessel waiting time for 1 38 Hrs. 1.10 Hrs.
berth
Average vessel length of stay 9.62 Hrs. 9.41 Hrs.
Storage yard utilization 51% 80%
Berth utilization 24% 36%
Quay crane utilization 17% 20%
Yard crane utilization 8% 10%

2.6.5 WWsunsudnaedan1un1sal SIMIO
Prochaska and Thiesing (2017) 83U18LA82AUNTASILUUTIBIENIUNITAIA2EY
Tsunsu SIMIO TWsunsuilgnimuduiiioanaiududouresnisadanuudtaeniy Mdu

a 1 [

N5 UU a4l UIEITHUIU MTBUUU 2 TR gNTasiauudnaeeieing vseuwuy 3 7
wenani SIMIO @1u1saadsnuuTiaeslunateglwuusiniuld ldiesduwuudiaes
WMAN1T0] WUUTIABINTEUIUNIT BUUTIA09UTngUsEan IUaudauwuudnandnisnnawky

ANULELY UAZN1TIAMITIEN 9 AeFUAMT 2.11 uazgun1ni 2.12

gUnMI 2.11 nrsasiuuudIaed 2 46 iaursouanat 3 4lg
(Prochaska and Thiesing, 2017)
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e TN 1 USum awnuvesianwasia a1im (SSS)

Y o o

*  ANUN 2 USEW Aaisudwranatavesiva 3im (ESCO)

e a9 3 USEM L1B199n5U ARUWIULESWasiTa (Usewmalne)inde (ECTT)

[y

o aoilf 4 USEm Fiviinledd $1im (TIFFA)

¢ o

e a9 5 USum nesudu ladannd 910m (THL)

o apiNl 6 USEW 1HUNY.LA.AENSTITY wesia (Usemalne)dndm (NICD)

nsusvesusiazuTENi sin. WsnaldduierfunmsuimsianssuiiAsades
fugmoumuiueslu LICD sianun Tnedaniiefunsumaninslunisnsisaeugaudiuigi-
dewanlinduluaunszuiunts madengliuinisuuds n1suimsmsnensnielu lidnee
Jusawnsuvudagroumuiues saussynimiann lWaudanisuimsidmavesninauly

anilegnelinismiuvesdumsaniiinamue
3.6.2 adan1siiusnisuuaslugusuusng 9 Tauuseann w.m.2562
Tudeudseana w.a.2562 Toyadn swn. duiinUsuianisiidi-deeendaoumy

WosURIUTENA1S 9 Nlwusnslu LICD 1idamnssi 3-5

913N 3-7 HANITYUAITINYES LICD UsedrTeutseaal w.a.2562 (9.0.61 - 0.6.62)

. U3anaunisvusdamesal U3uaunsvudanesasud N5V
T
deoan Wit 39U deoan wdn 39U masalvluazsoaud

SSS 53,086 33,785 86,871 88,979 65,078 154,057 240,928
ESCO 17,521 27,024 44,545 60,779 81,237 142,016 186,561
ECTT 31,872 10,720 42,592 149,039 105,679 254,718 297,310
TIFFA 15,539 8,099 23,638 37,210 43,792 81,002 104,640
THL 16,614 9,306 25,920 58,657 52,680 111,337 137,257
NICD 24,829 32,992 57,821 137,458 98,079 235,537 293,358
923 159,461 121,926 281,387 532,122 446,545 978,667 1,260,054
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[ |

A71 1.26 @14 TEUs USen9a 6 Tu LICD Tviusnisudn-deeen YSununisvuddlu

Y
& a a o

Yauuszana w.a.2562 WudnavUSunaimianiningussashduinglin 6 uau TEUs usiviail

(%
v o =2 o 1

annusununsvuaslulmazmouvawiasusEninazlivinduIuiud1a19990 A9aLang

wonduuSomeng q nely

3.6.2.1 @gamsliuinisyuasluguuuuse 9 veausyn aeruveslvalvesia
99799 (SSS) UszdrTauszanal w.a.2562
ToyadnmssaliursUsemalngladuiinUSunanisvudaunuiuesuaausem

5SS 270 1R annnszds nszaemumeulutauUszana w.A.2562 WU fennsnen 3-7

1759991 3-8 USH18INI5YUAIGABULNIUIETYEIUTYY SSS 990 LICD Tautszuias

W.A.2562
Usunaunisvudevasu3en SSS a1n LICD Usuuszunu w.A.2562
o Ysunansaudanissaln Ysunanisaudaniesagus 3UNTTVUES
devan it 591 devan ddn 591 masaluuazsagun
n.A. 61 4,141 1,962 6,103 9,237 7,867 17,104 23,207
ne. 61 4,809 2,357 7,166 8,691 7,619 16,310 23476
5.0. 61 5,115 3,749 8,864 8,070 4,041 12,111 20,975
u.A. 62 4,472 3,316 7,788 6,934 5,386 12,320 20,108
.. 62 5,206 2,070 1,276 5,909 5,878 11,787 19,063
.. 62 4,561 3,381 7,942 8,017 6,071 14,088 22,030
1.8, 62 3,465 2,934 6,399 5,827 3,955 9,782 16,181
w.A. 62 4,375 2,576 6,951 7,013 4,724 11,737 18,688
8. 62 3,832 3,211 7,043 6,332 4,731 11,063 18,106
n.A. 62 3,934 2,967 6,901 7,408 5,254 12,662 19,563
a.n. 62 4,996 2,739 7,735 7,932 4,946 12,878 20,613
n.8. 62 4,180 2,523 6,703 7,609 4,606 12,215 18,918
59U 53,086 33,785 86,871 88,979 65,078 154,057 240,928
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31NM19199 3-8 USuaunisvudadasumuiueisendng LICD durinseunauadaly

YauUseunad W.A.2562 U09USEN aeuvastanaasia 3109 (SSS) HUSununiIi 2.4 wau

TEUs USunainsaudevauienazgeaniuyielasunansn (naiau-suiiay) wausudianas

uiaiiannlasunai 3 (wweu-guisw) wadresysumaudnass dagunini 3.11
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Usunansidn-dessnniesasud U 2562 (SSS)
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B USuunisvudamssngud deeen B USuaunsaudanesaeus ddn

YA 3.13 maSeuiiguysinain sdnii-aieennaunvesusey Sss taudssana
W.F.2562

3.6.2.2 addn7sliuin syudgalususuus e 9 Yeausen dauislauvauati
wmasiia 9119 (ESCO) UseTdouuseuins w.A.2562
Payav1n sun. TuiinUIuani1svudegaauinuiuesveausen ESCO 31N LICD

nszaumumuluTuUTENNM W.A.2562 10U FaR1T97 3-9

9757997 3-9 U?i/m/ﬁvssz/umgf’ﬂamwuzua?’waw?@’w ESCO 970 LICD Tovudseaad
W.A.2562

Ysunaunsvudevesusen ESCO a1n LICD Ysuuseune w.A.2562

e Ysuansvudenesal Ysuaunsvudaniesaeud FUNTVUES
degan | Ut 59U degan | U 59U nesaluuassasus
f.a. 61 1,073 | 1,968 | 3,041 | 7,060 | 4,677 | 11,737 14,778
ny. 61 1,175 | 1,753 | 2,928 | 5225 | 3,988 | 9,213 12,141
5.A. 61 1,647 | 2,027 | 3,674 | 4,469 | 4,788 | 9,257 12,931
1.A. 62 1,263 | 2,645 | 3908 | 3,781 | 5,434 | 9,215 13,123
n.w. 62 1,595 | 2,116 | 3,711 | 4,484 | 4,042 | 8,526 12,237
i.a. 62 1,210 | 2,082 | 3,292 | 4,690 | 4,878 | 9,568 12,860
we. 62 | 1,026 | 2,710 | 3,736 | 3,237 | 6,759 | 9,996 13,732




1757991 3-10 USHainITYUEIGABUIIUNETYaIUTEN ESCO 910 LICD Tauuszanal w.e.
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2562 (o)
USunaunisvudevasuien ESCO 910 ladd aanszds Ysuussunas w.a.2562
o Ysunamsaudaniesaln USunanisaudanissagus 3UNTVUES
dewan | dndn 59U dewan | dndn 391 masalnuazsagun

wea 62 | 1,435 | 2,583 | 4,018 | 4,005 | 6,813 10,818 14,836
18.62 | 1,631 2,357 | 3,988 | 4,701 9,085 13,786 17,774

nA. 62 | 1,477 | 2,587 | 4,064 | 5728 | 10,208 | 15,936 20,000

am 62 | 2,088 | 2,156 | 4,244 | 7,010 | 11,086 | 18,096 22,340

ney. 62 | 1,901 2,040 3,941 6,389 9,479 15,868 19,809

594 17,521 | 27,024 | 44,545 | 60,779 | 81,237 | 142,016 186,561

NANT199 3-10 USnaumsvudegaeunuiieiseving LICD Auiiseunauadslud

JUNSEUIUN.A.2562 UBIUSEN ESCO JAUSU1UN31 1.9 kau TEUs Tuai9a5aUuksnua
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deoanluudazydrsvestnuansiaiy Tnsluyrensadusn wudidsuiunisdudiaggen

30,000

20,000

10,000

o
Oct-61 I

s9uN15VUES 19salnuazsosud (ESCO)

Nov-61 |
Dec-61 N

Jan-62 I
Feb-62 1

Mar-62 |1 I

Apr-62

May-62 I
Jun-62 I

Jul-62 I

Aug-62 NN
Sep-62 NN

UM 3.14 Usurainisyuaslusiazinouyesusyn ESCO

USU1unISUIIN-d999NNI90UUVBIUTEN ESCO ﬁuﬁgﬂLLUUé’G\iﬂé’JummﬂﬁﬂM’h-

1

USunaunisdsesnegiantes wavluuiufeuddadiuilndidesiu nduiulugisniadngs

USunanisididusiigeuannninsunansasesnagnaiiuladn degunimi 3.15



66

Ysunaunsundn-desannissasud U 2562 (ESCO)
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3.6.2.3 adansiuinsyualuguuuusy 9 ¥8sUiy Loie3n3u mounuues
wesiila (Uszmalne) 9990 (ECTT) Used)euvsvaia w.a.2562
Tayadn . TuiinUSuiani1svudidaeunuiuesveusem ECTT 310 LICD

nszawmumeuluTuUsENNM W.A.2562 1T Ae9mn5197 3-11

M75799] 3-11 USHanI1syuaNgAeUAeTYaIUTEN ECTT 910 LICD Tauuszanal w.a.
2562

USUIUN5VUEIVRIUTEN ECTT 910 LICD Vsuussaunal w.A.2562
3 USunanisaudamesaln | Usinanisvudannesasus FAUNTVUES
o dean | dndn | sou | deeen | dwdn | 5w | mesalWuazsasud
am 61 | 1,694 | 1,086 | 2,780 | 14,062 9,535 23,597 26,377
ne 61 | 2,362 | 1,738 | 4,100 | 14,264 8,618 22,882 26,982
sa. 61 | 2,816 846 3,662 | 12,068 8,918 20,986 24,648
up. 62 | 2946 | 1672 | 4,618 | 10,821 8,846 19,667 24,285
aw 62 | 2,892 777 3,669 | 10,705 8,655 19,360 23,029
fa 62 | 2,624 | 1,335 | 3,959 | 13,453 9,392 22,845 26,804
we. 62 | 2,652 | 1,349 | 4,001 12,249 9,510 21,759 25,760
wa. 62 | 2,510 374 2,884 | 12,736 9,873 22,609 25,493
fe.62 | 2,894 523 3,417 | 13,218 9,816 23,034 26,451
na 62 | 3,092 317 3,409 | 11,686 7,748 19,434 22,843
an 62 | 2,894 273 3,167 | 11,320 7,464 18,784 21,951
ne. 62 | 2,496 430 2,926 12,457 7,304 19,761 22,687
39U 31,872 | 10,720 | 42,592 | 149,039 | 105,679 | 254,718 297,310
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INAITNT 3-11 YSuunisvudegaoumuiuaisendn LICD duiiSeuwnauadsly
YIUUTEUUN.A.2562 Ua9USEN ECTT JUSU1uN31 3 ke TEUs USUNaUn1SUUASuDIusen
agluszavlnalfesiulugae 3 losuausn (manau-iquiey) wavagigaludlnsuaaning

(nsngnav-fugnew) sninanadesiunaeatidnies Asgunini 3.17
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b Y N A o v & o -
aane (NINHIAN-NUYIEU) NUTNIUNITUNVINIER ANgUNIWN 3.18
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USunaunsiidn-deeennesnevesu3sn ECTT nasalaulseunam.A.2562 dusunm
n1sdseanaindtviunanisundiegraiiuladaluyn 9 weou uslu 5 WHauganieves
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= o = v a o v Ao 4
Yauuszana (nguaiau-uenew) wieuszuna 2 lnsunagavine Tusuanisundnneiign

nnaeniel nanAeUszanuYinTlaudszanunaeuienidiinansiidwinfan qs

gﬂmwﬁ 3.19

JSunaunisidn-desannissalnl U 2562 (ECTT)
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B USuaunsvudainssalyl deeen B YSunaumsvudenssala dhidn

UM 3.19 MAUSEUMgUUTIN I TINTI-a908n 195 9Ye9UTYY ECTT Toutszuia
W.A.2562

3.6.2.4 addnIsliuinisyudalusuuus e 9 veeusen invleda 91in
(TIFFA) UseTiouvseatas w.A.2562
Tayaan sun. lMduiinUSunanisvudsdaounuiuasvesusen TIFFA 370 LICD
nszaremueuluuuszanm w.a.2562 1u fnns1eil 3-12 wuinSinanisvudsdaou
WLe3EnIN LICD duvinFewauadaluteudssannm.r.2562 vasusen TIFFA SU3unm
N1 1 ke TEUs YSananisvuderesusengeantulasunausn (na1nu-5uinny) wageees
Ususanasaudugalasunadl 2 @nsau-fuiay) Saduaiily 2 lesiageiine (uwisu-

ugne) Agunmi 3.20
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M75999] 3-12 USHnainIsyuaagAe Ui Tvaausen TIFFA 990 LICD Teudsesnad w.a.

2562
USUIUN15VUAIVRIUTEN TIFFA 910 LICD Yeuuseuna w.A.2562
. YSunanisaudmnesaln | Usununisvudamssasua FIUNTVUES
s dewan | dndn | sou | deeen | dnda | sau | mesalwuazsasud
.. 61 1,165 1,161 2,326 3,176 6,871 10,047 12,373
we. 61 1,551 497 2,048 3,576 5,891 9,467 11,515
5.0. 61 1,590 395 1,985 3,551 4613 8,164 10,149
1.A. 62 1,237 390 1,627 2,857 5,092 7,949 9,576
N, 62 1,310 418 1,728 2,893 2,548 5,441 7,169
i.n. 62 1,371 814 2,185 3,279 2,521 5,800 7,985
1.8, 62 1,118 1,372 2,490 2,102 2,309 4,411 6,901
w.p. 62 1,167 560 1,727 2,276 2,410 4,686 6,413
N8 62 1,242 500 1,742 4,384 3,132 7,516 9,258
n.. 62 1,148 | 417 | 1,565 | 3,123 | 2,727 | 5,850 7,415
a.n. 62 1,290 867 2,157 3,184 2,634 5,818 7,975
n.Y. 62 1,350 708 2,058 2,809 3,044 5,853 7,911
39U 15,539 | 8,099 | 23,638 | 37,210 | 43,792 | 81,002 104,640

saunsvREe nesalnuazsasud (TIFFA)
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YSnaunsiidn-deesnnienuuyesuivn TIFFA Susinunisiidigandivinnmnis
dewanty 4 Wauwsnvestulszana@aIAL-unsIAL) ANTULBUSHINNTUUAITINANAIAT

sUAMAN 3.20 USanamsiidiliuimanasnimeulnalAesiunisdeeen aagunini 3.21

Ysunaunsundn-desannissasud U 2562 (TIFFA)
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YA 3.21 mavSeuiiguysiiainisinin-aseenneauuvesusyn TIFFA Deulssaa
W.F.2562

ANFINATUNLY-E989NAABATNUUTZUIU WUINNNSAIDDNNIS1VBIUT ENTUS U
wnnnsdidiegraiiulddn snviuluifiounaiaunusuianisiidn-dsesnlndifeeiu

wagiieumweuiivSinanisiiginisunadiesnidantes dsgunini 3.22
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3.6.2.5 andnIsliuinisyuaalusuuuus 9 veausem Ineduiu ladaind

9907 (THL) Usea1TDeuseanad w.A.2562

Tayavn 9. laduiinUIuiunisvudedaownuiuesvesuiem THL 270 LICD

nszawmumauluTauUTENNM W.A.2562 WU FaRT97 3-13 wazmaIs19n 3-14

MI507 3-13 USUIUMTYUSGADUNULETYIUTYN THL 990 LICD Tauuseuad w.A.2562

USU1UN15VUEIVIUSEN THL 210 LICD Uauussannd w.f.2562

. YSunanisaudamesaln | dSunaunisvudemesagun FAUNTVUES
new dewan | Undn | sau | deeen | dudn 393 nesalnnazsaaus
f.A. 61 2,117 758 2,875 4,265 5,193 9,458 12,333
we. 61 2,010 1,060 | 3,070 5,478 4,335 9,813 12,883
5.0. 61 2,075 879 2,954 5,851 3,446 9,297 12,251
1.0. 62 1,237 390 1,627 2,857 5,092 7,949 9,576
AW 62 1,484 549 2,033 6,359 4,370 10,729 12,762

M75999] 3-14 USU10mITYNEIGARUIIUNETYaIUTEN THL 990 LICD Thuyseanal w.A.2562

(s12)
USNIEUNI5YUEIVIUIEN THL 910 LICD YeuUszaunas w.a.2562

. YSunanisaudmesaln | YSunaunisvudamesagun FAUNTVUES

new degan | dndn | sau | deean | duda 593 nesalnuazsaaus
i 62 1,456 915 2,371 6,584 5,109 11,693 14,064
1w.e. 62 1,008 696 1,704 4,789 4,170 8,959 10,663
w.A. 62 1,256 709 1,965 4,994 4,745 9,739 11,704
8. 62 874 640 1,514 2,130 3,273 5,403 6,917
n.A. 62 806 793 1,599 2,415 3,650 6,065 7,664
a.n. 62 1,048 907 1,955 4,512 4,626 9,138 11,093
n.y. 62 1,016 780 1,796 5,109 4,064 9,173 10,969
394 16,387 | 9,076 | 25,463 | 55,343 | 52,073 | 107,416 132,879
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91NAN9197 3-13 UAZAIT99 3-14 USinaunisvudegasumuiuessEning LICD A
Wseuvanavslutauyseannn.a.2562 vaauTen THL 2U3unandn 1.3 uwau TEUs UTunu
MsvuvudvesUITlutindsleulssanausnildedeiigininludieedstuussanaumda
Snvisludarafouiiguisu-nangieu nrsvudedviuineglussdumanvosmanndas

Yauussana Asgunmd 3.23
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3. USLUYOLLTULAYINAIINADING ABUMULLDSIUEN vinadliuinshan
azenn uazdeNurNgAouuLLeSUaAdTIdmEs LICD 9annnsduntual
nuiluuinadldfinsdanawuuturiou lasluwieranasivszegi
Uszanae 3 rwhanuamznaina1eiy luwsastiuasiiguiifauey 12 au lu
1 grounuiues g U dRnuussuia 2-3 au waz 1 Juausaliusnisia
Uszanas 60-70 ¢ (:auvntnu) Jsanunsauszanaiainisuinnusie 1 gaeu
wuaslauszana 32 uniine 1 dABNULLES WALVEIRIINNIUNTZUIUNTIN
AUALDIALAT TOULTLAS T AL gaufazdeagnielumnliluninalng « e
seliusialagldnanuszunm 8 daludlunisse Fsezamisavudeluussglid

anunesaeunuuesa1la

4. U3nmsesalil vinaudliuinssudsiaesal neludlagdu LICD fsesalw
Tu3ng 4 519 wianunsoliuinnsaseldidies 2 s1iidadusanni Taeniseen
Wiguifnazaenifieuludaanidniviinagidessudannign duilosaliiioy
aniudrazdemeanisfusousmnduluaniifiuuddosssuissafinndg
oonlvimumneufiazsumsvumegauiansalu uiannsaouanumuingaiiung

dd‘QJ ¥

nsdlfifusausIndasumulLeiiiiin Tlanizgaudfideinisdieanniais
windufianmsadianluandseniensliuinnsselals Sndesalal 1 auay
awnsavudsgaoumuuesligeand 64 TEUs udUSumn1svudusaziiien
sewinafisndndn Audisrdeesntnazlivindu uazaindeyauiununisvuds
frosalives LICD wudivinianisuindiegfivszuiuiesay 80 a1n
Ananansalunsvudsgegn Andulszanas 46 TEUs el drunsdseanld

NuMANUTEANTA NN 58 TEUs

5. Usnadsgeantd vshadliuinismsasaussyniazidiesnaniil lagain
= U a Y a v ! I o U =
nsAnwnudninsiiusnisvidiey 3 Uses uagesn 2 Usey uddmiunsdl
sausInanaslutulzidi-eani s Ay uiswesUsegannilldiay
Fesausninanaigluidulzasnegiunaiiunlensavesndidum lnglen

Invausiranntl
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4.1.2 seifou wavdedsrulumsuifnungluiiseunainnsyddludagiu

= 1A v & Adda 1 1 PN
L‘L!’eN‘U’]ﬂ‘V]'WLiE]‘Uﬂa’W]ﬂi%‘U\‘lLUUWUVWI%Jﬂ’]iﬂ’JUF’]@JIUEULL‘U‘UL@ﬂSU‘L! UL UUFDIUN

10955101 IeunatanseUielaiinnseenng seideusns q dmSudidnanfnse vl

foad U URNuelulif

1.

nsTuBEunImuzntely LICD wieanuvasadeiuguiianuniglumeiu 398
n1500nIzidauveUnAIITINE N ITUEAIN1TaVIAE LA b 30
Alawnssiadalug

[y Y a va v |

"\]’1ﬂﬂ']iﬂ@llﬂ’]llBﬁﬁ’mU@LLaNUQUmﬁuﬂJ‘UiﬂLﬂium’]ﬂ 4 aelu WU']I’lﬂ’ﬂllL%’JGUEN

Y Y Y
o

saasusing o Tugutlaquunlduy ladwueliauisavianusifunluvasi

fansanunsaniunulasgnvasndeliliiv 15 Alawnssatalua

FranaujifnuneluresfuiRnuidnvarnisinnuduseunsvinu T
1 Juusznaumesaunisingu 3 seu wiaduseuas 8 Talus lngaziinnailunis
WniewAguseuagusyann 15 Ui lnelefeanlunisidguseunisvinau

AU URNuaTnauIndanfaesmuemaItvihnsiuaeuseunsineny

4.1.3 dndhu wardSinagauiusazussinnnmgluinseunainnsyds

wi9EnsuUsINNIsTULAdlae TINTR Az A TANY wellanusansiudediuiu

AauAvinvudUraTwesazUEanla a1nnn1sduntvel nuidadiunislriusnisgaua

I 1 a & [y dy
LAAZUTLLNNVDILLG AN UL U WA

1. msddnduaysenaunigddaunn 3 Useian waziidadiuvesgauaiuda

ee

1 [

UsztanseduiugauamidiaunluiniteunaiansedsnkiunsuudmIsau 69

AN5199 4-1
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M5 4-1 398aaATIUVEIGFUMIINTMAALUSHUNNTNYVUTINNOUUAIETOUTINN TUlsay

a7l
SevardndiuUsinagaudnindiwdazusznn Tuudazanii
Uszn SSS ESCO ECTT TIFFA THL NICD
ArURNRAIMY 0.25 0.15 0 0.1 0.25 0.3
wWan 0.4 0.4 0.4 0.4 0.4 0.4
Unil 0.35 0.45 0.6 0.5 0.35 0.3

o

lunsdwdrduan LICD taliuinisilagausiiienismeegindl lneddadiuain

HATINYDIAAUAIUNTIUNANI9I 1WA UY Anledusosay 10 vowiavua DnaImsy

Usziangaumnuudadnumies el nmsdunival wunlgauaeg 2 Useannauise

AUl Ao AFuAUNA wavdFuAdT witudagduiinislduinisvudariunig

[
[ a

Tfigsanggauaunivingy vieunaseziigauaidandiun uwidludadiuntosuin

2. nydeeandumusznaunlggaun 3 Ussian uazidadiuvesgaunuday

Y a

Uszinndaduiugauaiidiunly LICD AR1UAISUUEIMI90UY AIn1s1ei 4-2

dnnslunisdseenduamiese viiseunamnsydalaliuimsussadumidigaeou

1 2.

wuesdmiudeannan lneddndiuanuasiuvesgaumdisanuniniesng

wagnngauy Anldidudesas 10 vesianua Bnvisdmsulsuinngausidsenn

TN M TEUNTEA] NUITGAUADY 2 UStnnanunsauuaIrIun1ese

LY

duAund wazgauandan wiludagtuinisldusnisvudaiiuniesg

By

1o A9

WeaanzgaumunAinty vieunasasigauanlandiun wallludadiun

$pEUN

7715999] 4-2 S08asanaIUYRITAUMIAIDONUAALYSHNNTYVUANY NOULIYTAUTINN [UUAAY

anil
dadudsunagauidieanudazuszsian Tundazanii
Uszn SSS ESCO ECTT TIFFA THL NICD
AUANGUNYH 0.25 0.05 0 0 0.15 0.2
Uni 0.75 0.95 1 1 0.85 0.8
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4.1.4 MINATEViveyaUTINaNTULIN-d408nN19319 kAN aUUYBsIISaUN
aansydslulagiu
ndeyavIuumsiin-dioonatn LICD Tudsudszanm w2562 Auandlily
siadieft 3.6.2 voausarvanid annsdunuainu) Unumsudduusasiasesieuiiy
Aaudalndifeiy §I3e3elalanufgiunisnseanefiivewIaIn1svudsesduaAd-
dsoonsiundazanni Wunisnszanefuuudnsdiuaud lnelilu 1 dlusezdinan

JulUldnsavssynazidandiaandludsnanduse 1 93lue anaunsauansldludisudaly

4.1.4.1 AINENITUNT I TIUNVOIAAE USENYTe TITNUYS YU 104 W.FA.2562
Tun1smanudnisinanlaannisuszanadiuauiulu 1 eu aeldauufgiudi
1 1/oull 30 Yu waz 1 U8 12 Weu wue 3 lasuia Aasdu 90 Yusalasuia aiunsofIulIn

a o w ' N W q‘ a
AIUDNITUIVIVDIAULNALEADIU AIRITIN 4-3 LLagn1919n 4-4

§715N9 4-3 AIWANITUNTINNAULYaI Az USINIUTNUUSZLI10d W.A.2562

arwuan1sUndgauinieauy Yaudszana w.a.2562 (TEUs/43la9)

Wau SSS ESCO ECTT TIFFA THL NICD
f.A. 61 10.92639 6.495833 13.24306 9.543056 7.2125 12.29722
W.e. 61 10.58194 5.538889 11.96944 8.181944 6.020833 15.06389
5.A. 61 5.6125 6.65 12.38611 6.406944 4.786111 10.86944
6. 62 7.480556 7.547222 12.28611 7.072222 7.915278 12.80556
N, 62 8.163889 5.613889 12.02083 3.538889 6.069444 1158194
fi.a. 62 8.431944 6.775 13.04444 3.501389 7.095833 16.51528
1. 62 5.493056 9.3875 13.20833 3.206944 5.7191667 10.72778
W.A. 62 6.561111 9.4625 13.7125 3.347222 6.590278 11.5
8. 62 6.570833 12.61806 13.63333 4.35 4.545833 10.68611
n.A. 62 7.297222 14.17778 10.76111 3.7875 5.069444 9.372222
§.A. 62 6.869444 1539722 10.36667 3.658333 6.425 7.9125
n.8. 62 6.397222 13.16528 10.14444 4.227778 5.644444 6.888889




975199 4-4 AIUANITUNTIN T NVDMUNATUSINIUTIUYTZU10d W.A.2562
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aruan1sUndgaudniese Yaudszana w.a.2562 (TEUs/43lus)

oy SSS ESCO ECTT TIFFA THL NICD
f.A. 61 3.2375 2.54375 1.040625 0.809375 0.809375 3.121875
W.8. 61 3.7975 2.98375 1.220625 0.949375 0.949375 3.661875
§5.A. 61 4.48 3.52 1.44 1.12 1.12 4.32
i.A. 62 4.6375 3.64375 1.490625 1.159375 1.159375 4.471875
N, 62 4.2875 3.36875 1.378125 1.071875 1.071875 4.134375
i.a. 62 3.92 3.08 1.26 0.98 0.98 3.78
L., 62 3.9725 3.12125 1.276875 0.993125 0.993125 3.830625
W.A. 62 4.06 3.19 1.305 1.015 1.015 3915
9.8, 62 3.8325 3.01125 1.231875 0.958125 0.958125 3.695625
n.A. 62 3.85 3.025 1.2375 0.9625 0.9625 3.7125
§.A. 62 4.34 3.41 1.395 1.085 1.085 4.185
n.g. 62 3.9725 3.12125 1.276875 0.993125 0.993125 3.830625

nsdnvesgauAwiarUsTLANLA AIR13199 4-5 89 19199 4-7

JUUsEI0 W.AL.2562

4.1.4.2 prmdmadnisetalivegroumiesiuuazUssnmnisy 97

negazdndiulTunagauaninduiazyseianlunised 4-1 asnsemaad

MI5N7 4-5 MINANTSUNTMNOUNYEIGAUAIUZAANERIVANEAMTYIUTaz UTIN U

Tevtseanad w.a.2562

auanstuddatuauannll Yeudszana w.A.2562 (TEUs/4qlus)

ey SSS ESCO ECTT TIFFA THL NICD
f.A. 61 2731597 0.974375 0 0.954306 1.803125 3.689167
.. 61 2.645486 0.830833 0 0.818194 1.505208 4.519167
5.A. 61 1.403125 0.9975 0 0.640694 1.196528 3.260833
.. 62 1.870139 1.132083 0 0.707222 1.978819 3.841667
NN, 62 2.040972 0.842083 0 0.353889 1517361 3.474583
ii.a. 62 2.107986 1.01625 0 0.350139 1.773958 4.954583
KLY, 62 1.373264 1.408125 0 0.320694 1.447917 3.218333
W.A. 62 1.640278 1.419375 0 0.334722 1.647569 3.45
.8, 62 1.642708 1.892708 0 0.435 1.136458 3.205833
n.A. 62 1.824306 2.126667 0 0.37875 1.267361 2.811667
d.A. 62 1.717361 2.309583 0 0.365833 1.60625 237375
n.8. 62 1.599306 1.974792 0 0.422778 1.411111 2.066667




91

MI5NT 4-6 AIINANITUNTIMNOUUYeIgAUAIUTHIANELUA WU azUT I L Tutssanal

W.AL.2562
audinsdrgivan Yeuuszanas w.a.2562 (TEUs/$aluq)

whiau SSS ESCO ECTT TIFFA THL NICD
a.0. 61 4.370556 2.598333 5.297222 3.817222 2,885 4.918889
na. 61 4.232778 2.215556 4.787778 3.272778 2.408333 6.025556
5.0. 61 2.245 2.66 4.954444 2.562778 1914444 4347778
.. 62 2.992222 3.018889 4.914444 2828889 3.166111 5.122222
. 62 3.265556 2.245556 4.808333 1415556 2.427778 4.632778
i 62 3.372778 271 5.217778 1400556 2.838333 6.606111
L. 62 2.197222 3.755 5.283333 1.282778 2.316667 4.291111
n.A. 62 2.624444 3.785 5.485 1338889 2.636111 a6
flv. 62 2.628333 5047222 5.453333 1.74 1818333 4.274444
n.A. 62 2.918889 5671111 4.304444 1515 2.027778 3.748889
d.. 62 2.747778 6.158889 4.146667 1463333 257 3.165
n.e. 62 2.558889 5.266111 4.057778 1691111 2.257778 2.755556
M5 4-7 AIIUANITUNT M NOULYIGAUATUSIN Mg ANeaNnUndvasunar UTyn Ty
Jovvszanas w.m.2562

Anudnsidgund Yeudszunm w.a.2562 (TEUs/4alu)

hou SSS ESCO ECTT TIFFA THL NICD
a.. 61 3.824236 2.923125 7.945833 4.771528 2.524375 3.689167
n.e. 61 3.703681 2.4925 7.181667 4.090972 2.107292 4.519167
5.0. 61 1964375 29925 7.431667 3.203472 1675139 3.260833
.. 62 2.618194 3.39625 7.371667 3.536111 2.770347 3.841667
.M. 62 2.857361 2.52625 7.2125 1.769444 2.124306 3.474583
i 62 2.951181 3.04875 7.826667 1750694 2.483542 4.954583
L. 62 1922569 4.224375 7.925 1603472 2027083 3.218333
nA. 62 2.296389 4.258125 8.2275 1673611 2.306597 3.45
flo. 62 2.299792 5.678125 8.18 2.175 1591042 3.205833
n.A. 62 2.554028 6.38 6.456667 189375 1774306 2.811667
d.. 62 2.404306 6.92875 6.22 1829167 2.24875 2.37375
n.e. 62 2.239028 5.924375 6.086667 2.113889 1975556 2.066667
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775199 4-8 AIIUANITAIDINN NOUUVBIIAZUSENIUTIUUSEU I W.F.2562
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4.1.4.3 p140N158900n9 0T LNYDMAALUTENUTE T TNUUTZU I W.A.2562

TunsuANURNTAIDeN ANUITAANUIUAINUDNTAIDINVDILARLANIT AINISIIT

Audn1sdseangdudminuy Ysudssunn w.a.2562 (TEUs/9alus)

Wau SSS ESCO ECTT TIFFA THL NICD
f.A. 61 12.82917 9.805556 19.53056 4411111 5923611 19.90972
N.8. 61 12.07083 7.256944 19.81111 4.966667 8.181944 19.29028
§5.A. 61 11.20833 6.206944 16.76111 4.931944 8.126389 17.25694
i.A. 62 9.630556 5.251389 15.02917 3.968056 8.570833 15.87639
nN. 62 8.206944 6.227778 14.86806 4.018056 8.831944 15.7625
i.A. 62 11.13472 6.513889 18.68472 4.554167 9.144444 18.69722
1.9, 62 8.093056 4.495833 17.0125 2.919444 6.651389 139
N.A. 62 9.740278 5.5625 17.68889 3.161111 6.936111 16.1
9.8, 62 8.794444 6.529167 18.35833 6.088889 2.958333 16.14167
n.A. 62 10.28889 7.955556 16.23056 4.3375 3.354167 14.05139
#.A. 62 11.01667 9.736111 15.72222 4.422222 6.266667 13.06389
n.8g. 62 10.56806 8.873611 17.30139 3.901389 7.095833 10.86389
975199 4-9 AIUANITAIDENN NI NUBIUIALUSSNIUTNUUSZ8) W.A.2562

AnaAnTsaseangFuAMIese Yeuussanas w.A.2562 (TEUs/#alug)

o ssS ESCO ECTT TIFFA THL NICD
fn.A. 61 4172778 3278611 1.34125 1.043194 1.043194 4.02375
.8, 61 4.894556 3.845722 1.57325 1.223639 1.223639 471975
§8.a. 61 5774222 4.536889 1.856 1.443556 1.443556 5.568
i.A. 62 5977222 4.696389 1.92125 1.494306 1.494306 576375
NN, 62 5526111 4341944 1.77625 1.381528 1.381528 5.32875
ﬁ.ﬂ. 62 5.052444 3969778 1.624 1.263111 1.263111 4872
1.9, 62 5120111 4.022944 1.64575 1.280028 1.280028 493725
N.A. 62 5.232889 4.111556 1.682 1.308222 1.308222 5.046
3.8, 62 4939667 3881167 1.58775 1.234917 1.234917 476325
n.A. 62 4962222 3.898889 1.595 1.240556 1.240556 4.785
d.a. 62 5.593778 4.395111 1.798 1.398444 1.398444 5.394
n.8g. 62 5120111 4.022944 1.64575 1.280028 1.280028 493725
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4.1.4.4 AIUdYeIMITAIeaNdeY v na e s Iukaz UssnnUse 77T

JUUTEUI0d W.A.2562

negazdndiulTinagaumdeenuiarusennlunsnd 4-2 awnsanianud

st vesgauAwiarUsTANLA AIR15199 4-10 Wage3eN 4-11

7159991 4-10 AINANITAIBNN NOUUYBNFAUAIUSHANGAIUANUM)TYIUA AL UTN Y

Tevtseanad w.A.2562

auin1sdseangatuaNannnll Ueudszana w.A.2562 (TEUs/47Tae)

Wy SSS ESCO ECTT TIFFA THL NICD
f.A. 61 3.207292 0.490278 0 0 0.888542 3.981944
W.e. 61 3.017708 0.362847 0 0 1.227292 3.858056
5.A. 61 2.802083 0.310347 0 0 1.218958 3.451389
u.a. 62 2.407639 0.262569 0 0 1.285625 3.175278
N, 62 2.051736 0.311389 0 0 1.324792 3.1525
fi.a. 62 2.783681 0.325694 0 0 1.371667 3.739444
KLY, 62 2.023264 0.224792 0 0 0.997708 2.78
W.A. 62 2.435069 0.278125 0 0 1.040417 3.22
8. 62 2.198611 0.326458 0 0 0.44375 3.228333
n.A. 62 2.572222 0.397778 0 0 0.503125 2.810278
§.A. 62 2.754167 0.486806 0 0 0.94 2612778
n.8. 62 2.642014 0.443681 0 0 1.064375 2172778

m15799] 4-11 AIIANITANEENN NaUNYaNFaUA1UsEINME UnAveumas Ty IuTeutseun

W.A.2562
mwﬁ'midaaanéjﬂnﬁ Yauuseanas w.A.2562 (TEUs/4Ta)

oy SSS ESCO ECTT TIFFA THL NICD
.. 61 9.621875 9315278 19.53056 4411111 5035069 15.92778
g, 61 9.053125 6.894097 19.81111 4.966667 6.954653 15.43222
5.0. 61 8.40625 5.896597 16.76111 4.931944 6.907431 13.80556
u.A. 62 7.222917 4.988819 15.02917 3.968056 7.285208 1270111
AW, 62 6.155208 5916389 14.86806 4.018056 7507153 12.61
fin. 62 8351042 6.188194 18.68472 4.554167 7772778 14.95778
W, 62 6.069792 4.271042 17.0125 2.919444 5.653681 11.12
w.A. 62 7.305208 5.284375 17.68889 3161111 5895694 12.88
8. 62 6.595833 6.202708 18.35833 6.088889 2514583 12.91333
.. 62 7716667 7557778 16.23056 43375 2.851042 1124111
a.0. 62 8.2625 9.249306 15.72222 4.422222 5326667 10.45111
n.9. 62 7.926042 8.429931 17.30139 3901389 6.031458 8.691111
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4.1.4.5 pawdmsiiguanidvessalnyudslussssuivnluyse r1luusyua
W.AL.2562
MndeyavTuiunadimivessalwil LICD lunisieil 3-1 uazdeyadiuutanis
Tuinismsvudmissvesusaganilusuaimd 3.7 ansadiuameanuinisiiioy

anfvessatnlunsazusenla Amns1en 4-12

975199 4-12 AIUENIT I NAgUADITV0MsAsUSINIUTNUYTZU10d W.A.2562

aAuansiinisuaant Yeuuszuna w.A.2562 (vuau/dalug)

Wau SSS ESCO ECTT TIFFA THL NICD
fn.A. 61 0.0793 0.0407 0.0389 0.0216 0.0237 0.0528
W.e. 61 0.0930 0.0477 0.0456 0.0253 0.0278 0.0619
5.A. 61 0.1098 0.0563 0.0538 0.0299 0.0328 0.0731
u.a. 62 0.1136 0.0583 0.0557 0.0309 0.0339 0.0756
nn. 62 0.1051 0.0539 0.0515 0.0286 0.0313 0.0699
fi.a. 62 0.0960 0.0493 0.0471 0.0261 0.0287 0.0639
.Y, 62 0.0973 0.0499 0.0477 0.0265 0.0290 0.0648
W.A. 62 0.0995 0.0510 0.0488 0.0271 0.0297 0.0662
8. 62 0.0939 0.0482 0.0460 0.0256 0.0280 0.0625
n.A. 62 0.0943 0.0484 0.0463 0.0257 0.0281 0.0628
§.A. 62 0.1063 0.0545 0.0521 0.0289 0.0317 0.0708
n.8. 62 0.0973 0.0499 0.0477 0.0265 0.0290 0.0648

4.1.5 MIAATIVToLAUTINNNTUNIA-08NN1T19 KAENIIUUYDIIITBUN
aansgdilutlagiiu nsdldsuulovnenisvuds
nulguieues sun. Adesnisandynisig g fintuainnisyudemisouudid
USnasnnghonisimualiinisuudessritemsouy wasmessliegludndndilndidssiy
Tneflgnsndruegfivuszanm 50 e 50 uaznszUIuMIATINETwamUElnidinnuImns
dawavinliwiinagaunsaasngsamuaelndlaudannn nsufuusidasadisves LICD
T Gulumausuiindfifueagldannsonliataldlunadudy (ideiddfinsunfne
fanansgnuanansildannsauiuusalaseadaldiud uidndudosdniiunsvudmiy
ulgureglnadl sn. Foants Jvinmshinseideyanisiudn-deeenvesdaudiily
Yeuuseann w.a.2562 Usuasuteyalridunisvudeszninamanuy wagmemaduuuy

50 #® 50 Tudaudaly
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4.1.5.1 Anwdmsiiguanifvessalnluusiazusvnysed1Tleuyssana w.m.2562
nsalwaguutasuleuignsvud
MneuFBInsiUAsuLUanleutensuudwes siiv. WagKHUNTUTUUTIsEUY
Auruausaliivudssening LICD fuinBounauats wuindunndandddnuieinisvuds
TutSuasiiduey dwavilfnisidsuudasleuisntsvudsilldannsovinld desnn
Unavesgaufvnanuuifegunn uadeuiunmaiiuruiusalilmiazanansodudunmsany
ulounels anidnluTeuyuszana w2562 fseunisiiuruiusalivuded 2,765 eamaen
U ndaninuuussnsiuruiusaliuds sin. douRuvurusolivudadiingudu 4,80
Jiganaend Tnefluinanafusuiusalvvudeszning LICD fuvinSeunauata damsned

4-13

975199 4-13 YSUIaNISIAUTUIUSOINYUAITEI 199U ToUNAINNTE U NUN NS DUYaNaUd

suulevrelnalusnaziiou

whiau Fuaudien Whiau Fuuiten
n.A. 61 408 L8, 62 395
w.. 61 395 w.A. 62 408
5.n. 61 408 8. 62 395
1.A. 62 408 n.A. 62 408
n.w. 62 368 d.a. 62 408
fia 62 408 n.g. 62 395
594 4,804 e

PnMsidsusdasulouienisvuddual ynusenlu LICD adinswdsundasdndiu
A5MAUSNNSVUEIN9S9ITY e nulusazUSEnleldndIunIS IAUSNSYUAITENIN
N190UY Aun1es1ehilivindu daavihlid@adiulrdndaddsundasulovienisvudaduly fs

gﬂm‘wﬁ 4.1
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AdauNIslAUSNISYREIN19s19lna

NICD 555

19%

23%

ESCO

THE 15%

11%

96

FUNMI 4.2 dndaumsliusnisyuaan s avauvaguutasleuignsuuasluunaz Uy

WansuaaUsuunisituIvesulusativudslnilundasifou wardndiunis

TAUSN5UUAIN19519 MUY IFARZUTEN FIAIUITDAIUIUNIAINDYDIVUIUSD NI UANLYN

Wgvantlnivaswsazusenle fan1s19n 4-14

975199 4-14 AUANIS I WAL UAN 1ALV II AL UTEY

anudnsiieuaanilug (vurw/dalug)

oy SSS ESCO ECTT TIFFA THL NICD
f.A. 61 0.123486 0.095621 0.152385 0.053633 0.07035 0.150359
W.e. 61 0.119503 0.092536 0.147469 0.051903 0.068081 0.145509
§5.A. 61 0.123486 0.095621 0.152385 0.053633 0.07035 0.150359
u.n. 62 0.123486 0.095621 0.152385 0.053633 0.07035 0.150359
N, 62 0.111536 0.086367 0.137638 0.048442 0.063542 0.135808
f.n. 62 0.123486 0.095621 0.152385 0.053633 0.07035 0.150359
LY. 62 0.119503 0.092536 0.147469 0.051903 0.068081 0.145509
n.A. 62 0.123486 0.095621 0.152385 0.053633 0.07035 0.150359
8. 62 0.119503 0.092536 0.147469 0.051903 0.068081 0.145509
n.A. 62 0.123486 0.095621 0.152385 0.053633 0.07035 0.150359
§.A. 62 0.123486 0.095621 0.152385 0.053633 0.07035 0.150359
n.g. 62 0.119503 0.092536 0.147469 0.051903 0.068081 0.145509

4.1.5.2 a9a14U5U10n15YUAIN N UL UREUMYAT NT8I01nN15IUAEULUAY

YlgUI8n15YUA

WadliUTinaunsidinvesvuIusalnvud ity USinamsiidgauamiumniass

FuiuTuay dawarilivsunanisvudsgauamisauuasunlatanas usegalsinig

Wesnnnsvudsdausussiangnsedinisaivaugamgilianunsavudaimniesald sauluds
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gauAnUanldiinisvudimiesaduiedty YSinagauams 2 Yssianiddiisinisusvan

' o o

USunaunisvudainisauuas aunseaulaindiiesddumussiandunsivinduiaiunse

USulasuuSunaunsuuadls Aamns199 4-15 wasnns1en 4-16

M13999 4-15 AWM TUNTIGauNUnAveusazUTYY nslivasuuatleuignisyua

auansUndgaudn

va v

Undinnsauwlug (TEUs/41uq)

hau SSS ESCO ECTT TIFFA THL NICD
fn.A. 61 0.640452 0.494596 1.062464 2.792006 0 0
.8, 61 1.287034 0.664367 0.73391 2.341415 0 0.614592
§5.A. 61 0.02309 1.540221 0.947672 1.534576 0 0
u.A. 62 0.83441 2.067721 0.938297 1.90659 0.271508 0.494877
. 62 1.344991 1.403909 1.433469 0.322316 0 0.546939
ii.a. 62 0.449896 1.156471 1.162672 0 0 0.915919
.Y, 62 0 2533742 1.533493 0 0 0
W.A. 62 0 2.475846 1.608506 0 0 0
.8, 62 0 3.877492 1.743493 0.434193 0 0
n.A. 62 0 4.432721 0 0.067354 0 0
§.A. 62 0.323021 5366471 0 0.12527 0 0
n.8. 62 0 4.233742 0 0.408082 0 0

15171 4-16 AN TFIRENGAUAIUNAYEMIAZUTYY neliUAeukUaleuIenIsTIae

auBmsaseangduiunavnsaunlv (TEUs/4ala)
wiau SSS ESCO ECTT TIFFA THL NICD
a.0. 61 5.891533 6.474161 11.1192 2.021818 1575846 10.32856
n.o. 61 6.2995 4.817502 11.94635 2.868543 3.821113 10.83942
5.0. 61 6.277353 4313758 8.864503 2.943012 3.848568 9.750584
1.0, 62 5.297019 3.56548 7.197808 2.029873 4.277096 8.841889
. 62 4543018 4.730837 7.835498 2.299272 4.821981 9.247034
fin. 62 5.500367 4.038244 10.55611 2.38479 4533471 10.20681
Y, 62 3.541723 2371668 9.220242 0.87771 257653 6.744697
w.A. 62 4.634978 3.276202 9.61828 1.036846 2.701499 8.303028
fle. 62 3.88732 4.161557 10.50808 4.002043 0 8.36403
n.a. 62 4775769 5.336938 8.072947 2.145568 0 6.403139
d.0. 62 5.953158 7.524688 7.767614 2.388179 2.220693 6.222139
n.8. 62 5397973 6.530557 9.509131 1.859654 2.954308 4315808
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4.2 MsaaTEiszuvvatiniTaunaansedslunaurclnl

nusuils LICD Tysflugunmil 3.29 wudranansaudansliuinstdidu 2 dou e
duvududuiiifuidesndn (Small Yard, SY) uagdruansiiifiufiuinnii (Big Yard, BY)
Tnefidnduiuiliuinsatunesgreumuiuesszwing BY vo Sy {u 3 so 1 52l 4 du
Snvlennmsduniuaifansusuiann LICD wuih Tufluflves S azldfifudiliuinisaunes
AraUULETAMTUgARUMUBTdIanN U Tunsdseangauaaziliieanisivusnisg
ouULLE S WSUdsenyaT ity FafugAudiiFesnsdsoanmsnuuazsadlduinig
Iamiglu BY wihiu Ssdmavinliuiinanisensliuimadaudidesnnaauunnegiu BY
Wity uenanmsuimsuudlininensuiuiiatunesgrounuuosineuts SY wag BY
wdatiu msudsiiuiliuinslusudslnifulddnsdausnarunasfroumuinedmny
Truinsdreumuiueiiussgaumsunsield lasagiiuinunsliuinsegiivszanaiesas

10 vesgauAUNAvUAmNaUY Yananiind1nlfindisuazBenduisiunasna ety

4.2.1 mawdsuuvaswesnsbivinisluniiFeunamnszdsluumudsln

esanmsgurniuuimsves LICD lmidswarilfaanuanunsalunisliuinisi
ArwAroIRkarTaLuTLgAouuLe TRty A nnTufTRNuey 3 husoanid
w16 Thu dwduris LICD Teeutadu 10 T1ulsuiniedl BY wag 6 thulsiuinisi
SY Bnamnununsassgunsnivumegreumuasluseunstavade 2 18dinsdam
sa1ATU RTG Wanluinisusnusesaliuleuvienislunstadseguosaandifievudies
Audnserinssolvivanidiufinnudeunas andndesalwdaniivindeunanansetaud
ﬁ?uﬂszﬂamﬁ%ﬁﬁms%Lﬁam"wmwuﬁwﬁﬁué’ﬂ n&9anin1sUITALATY RTG 10131
TnsudriunisaUssganiiftevudiegauiainsoln avlaenndefisolniiveniioy
anfuitu (u 2 997%aannd) feelifinsldnusansu RTG uwimnsalidanfivdnuns

A5INaN9 (5199 2 wag 3) azluiinisUnandl
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4.2.2 MIAATIVTRLAUTINANTULIN-A408NN19319 kAN IIUUYDIIISBUN
ananseUe Tuguuuuunnuislg
Nndeyaviinunisiin-dseenain LICD Tudlauuszanas w.e.2562 fuandlivde
7l 3.6 voswsavan luunudludves LICD dlisudSmansiidn-dweenoun udase
wisdnarunisliuinisesnidu 2 diu Aedauves BY uavdiuves SY laglawusuSununis

yudshl BY WinFesas 75 vosdSunamsvudwisnun wagdniosas 25 1iusnisn SY {3deds

lwnennudvesdsinagauaindi-dweendmsu LICD Tuwnuislvaidluddudaly

4.2.2.1 mudnmsindr-aseendusimeauusotiludlunsounaimnsealu
nuruisasulouionisaudaiuasuulamein1sudns LICD andunisiigi-
dseengaumdndudesiuanising g fedudaruitvaesniuauliuinng ndsanmsuiu
WU warn13UTINsdFeEseinsIsn wasAuanisdsuulamesninuduiunans

Wnih-deeangaunmiaauuriu LICD lunnUssinngauaninishiuinisld dswmised 4-17

LATANSI 4-18

M15999 4-17 AIINANITUNTIGFTUAININOUUYRIGFUR Az UsennlunuTounaInn sz

eluaues uaznIsUsSIsiva

audnmsidgaudmisauy (TEUs/4lu)

Wau Fuindionun garuaNauRad s fund
a.0. 61 363118 10.1525 23.8872 2.27201
n.e. 61 35.4750 10.3188 229427 2.21333
5.0. 61 30.3145 7.4986 18.6844 4.13145
.. 62 36.4118 9.5299 22,0427 4.83909
. 62 29.3847 8.2288 18.7955 2.36027
il 62 35.6527 10.2029 221455 3.30430
L. 62 32.0798 7.7683 19.1261 5.18541
nA. 62 32.8812 8.4919 20.4694 3.91986
flu. 62 33.7451 8.3127 209616 4.47076
n.A. 62 31.7430 8.4087 20.1861 3.14819
d.. 62 29.2645 8.3727 18.5872 2.30458
n.e. 62 29.4263 7.4746 18.5872 3.36451
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M15799] 4-18 AIWANITANENGAUA I NOUUYagaUA MAaz sl iTounaImn Ty Us

MelAuaUES uaznI15UsIsivy

Audn1sdseangdudmienuy (TEUs/¥lus)

Wiau guindianun gArunuannl fund
a.n. 61 44.2645 8.5680 35.6965
na. 61 44.9555 8.4659 36.4896
5.0. 61 42.9659 7.7827 35.1831
.. 62 38.6604 7.1311 31.5293
. 62 39.1888 6.8404 32.3484
i 62 434798 8.2204 35.2593
L. 62 34.2597 6.0257 28.2339
n.A. 62 38.2409 6.9736 31.2673
flv. 62 37.8833 6.1971 31.6861
n.A. 62 37.0513 6.2834 30.7679
d.. 62 39.7923 6.7937 32.9986
n.e. 62 387111 6.3228 32.3882

4.2.2.2 Vsinausieavessalyusedusudimnsounaiansedeanelasuuuunis
U5l
dloAmszit wasuSuUSuiamsuudsEnIansUdmesstun e uuli fuld
tu wudndudesiviinaumsdnvessalivudaiviudu 5,475 Wsmaond Tneawnse

WUIUSHNAINEINISINLNN LICD veesalnvuasiunmazimauls fan1s1ai 4-19

§71599 4-19 USUINITHUYVIUSINYUAITE 19 NSoUNa N T2 UI AU NSauauald

elauaues uaznIsUsIsiva

U Sruuiien LHau Sruwiien
f.A. 61 465 L8, 62 450
Nn.8. 61 450 n.A. 62 465
5.0. 61 465 4. 62 450
4.A. 62 465 n.A. 62 465
.. 62 420 §.Aa. 62 465
1.a. 62 465 n.8. 62 450
394 5,475 Wien
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52131990604 9 Aelunuudnaesignisaidlilivnaiguyiivrninvesasdutagdu 8n
faldrmuaiteulusng q Asndudesiineldvouaiingly ieliasouagquuaniiouides
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Tl Tudrsudald
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Lidazdunisvudmiese wiemeauuld asguaindg 4.3
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4.3.1.3 NM3919MY9TEUUAN 9 Mglukuudiaeg
FPUUNSVUAIGAUAIID-A990NNUUAILTAUTINNAEUDN LAgdABULNI
Wi muAlusEUUANINNSYUEIIINAEUBNYR Mo UNAIANTE U oY
wiN15ad1aInUIINNUATGAUATUINAEUBNYITBUNAIANTEUY lngnisaina
Va 14 dy I ¥ dy ] U a a 1 A IS =2
sausTnuazgauilasidumsasi@undmivanfivieinande i 6 @anil 3
ABallfNNIYDITOUTIYNALAAUAIEINTUNS 6 annil AnTuTITIERUd Mg
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o] Loading and
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Container
Container P Releasing
Holding One Time
Train Wait
entering at > 30 Min.
Station
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duAn Weussqasaduszuvazidshiinnsvudnedauilulinaunesdaeunu
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Container Container Crane and
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Container Container Container
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Container
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Crane
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4.3.2.3 n589A1INgEN 9 mudeyaoeniuuy

S X Yo ° = v
mimmuﬁ]zmmmqimmumamu 5 Ysgnn Usenaumie

1. mssdnluinguszinvaunsaluuie Usenausie 4 du fagunini 4.11

Browse: Model : CraneEm_G1_4
Nsvgation: Model

Properties: Cranefm_G1 4 (Vehids)

it ek
Network Turmareund Method
Free Space Sieeing Dehavicr
(3 Routing Logic
Inial Priority
InioelNode (ome)
£ ReusngType
Idle Action
OfF Shift Action
Resource Logic
Capaoty Type
@ Work Schedule

Fost
0.0

Random.Uniform( 1, 15 )

Faise

No Requrement

15

Kilameters per Hour
Netwerk If Possible

Gobal
Exit B.R2-enter

Direct To Destination

1.0
CranearkGl
O Demand

Park At Home

Ga Ta Home

viorkschedule

Crane_Shift

Fast In Frst Oul

Fabse

t

|
a9UN

AUAUNUS

LalunMmdu W5eMeIAgHIa ¢

AEI993301g

MSAINUATALSUAY WazIANNVDIINE

ANIANNUALIAINITVINUAILTDUATTVINGIU

FUnmi 4.11 MsasR1ingussamgunTalyuaiggnoumuiues (saiAsu)
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2. msmidnguisiangavuigdaaunuues Usenaunie 4 du Asguami 4.12

Browse: Model : IMP_OUT_BY_Trucké >

Navigaton; Model

Propesties: IMP_OUT_BY._Trucké (Combiner)

(DiProcesstogec -
=== Facd

Process Type Soeafic Time
2 Processng Time Random.Triangular( 2,3, 7 )*Randem.Uniform({ 2, 2.5 )
Offshift Rude Surend Procesang
) Other Processng Opbons
@) putier Loaic
=) Parent Irput Suffer
Capadty 1
s gakng & Reneging Opiens
=) Mesnber Input Buffer
Capadty Infrity
1) Bekang & Reneging Opsions
=) Output Buffer
Capacity finity.
[ Baking & Reneging Options
) Reliability Logic
*/ Table Row Refercncing
®5Iilc Assignments.
On Parent Entering

On Reneging
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Day 1, 00:00:00
Day 2, 00:00:00

Day 3, 00:00:00

Day 4, 00:00:00

Day 5, 00:00:00

Day 6, 00:00:00

Day 7, 00:00:00

Day 8, 00:00:00

Day 9, 00:00:00

Day 10, 00:00:00
Day 11, 00:00:00
Day 12, 00:00:00
Day 13, 00:00:00
Day 14, 00:00:00
Day 15, 00:00:00
Day 16, 00:00:00
Day 17, 00:00:00
Day 18, 00:00:00
Day 19, 00:00:00
Day 20, 00:00:00
Day 21, 00:00:00
Day 22, 00:00:00
Day 23, 00:00:00
Day 24, 00:00:00
Day 25, 00:00:00
Day 26, 00:00:00
Day 27, 00:00:00
Day 28, 00:00:00
Day 29, 00:00:00
Day 30, 00:00:00
Day 31, 00:00:00
Day 32, 00:00:00
Day 33, 00:00:00

(0

[ Rate (events per hour) [
Day 2, 00:00:00 0.6405
Day 3, 00:00:00 0.6405
Day 4, 00:00:00 0.6405
Day 5, 00:00:00 0.6405
Day 6, 00:00:00 0.6405
Day 7, 00:00:00 0.6405
Day 8, 00:00:00 0.6405
Day 9, 00:00:00 0.6405
Day 10, 00:00:00 0.6405
Day 11, 00:00:00 0.6405
Day 12, 00:00:00 0.6405
Day 13, 00:00:00 0.6405
Day 14, 00:00:00 0.6405
Day 15, 00:00:00 0.6405
Day 16, 00:00:00 0.6405
Day 17, 00:00:00 0.6405
Day 18, 00:00:00 0.6405
Day 19, 00:00:00 0.6405
Day 20, 00:00:00 0.6405
Day 21, 00:00:00 0.6405
Day 22, 00:00:00 0.6405
Day 23, 00:00:00 0.6405
Day 24, 00:00:00 0.6405
Day 25, 00:00:00 0.6405
Day 26, 00:00:00 0.6405
Day 27, 00:00:00 0.6405
Day 28, 00:00:00 0.6405
Day 29, 00:00:00 0.6405
Day 30, 00:00:00 0.6405
Day 31, 00:00:00 0.6405
Day 32, 00:00:00 0.6405
Day 33, 00:00:00 0.6405
Day 34, 00:00:00 0.6405
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5.2 HANISNAGDULUUINABIEAIUNITAS
ANSNAFDULUUINABIAn1UNTTaINasS 19T Ui eI a u1sasausuni1sttauls Tae
NAFBUINNNITHUSI UM HUNATINVDIUSUIUNITUIEN -d999N5IUNINUARADAUIUUTEU 0

VA v
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yudiezeud 1 whiu inszdesnluseumsassmdaludinddnsinddayasaiudy
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5.2.1 wuudnaevhiseunaiensetsdagiuluaaiunisaiulevienisvuduuutagiu
dmsuluudnaesll gnasisliuiiensivasuanindagiuves LICD wieldusenaunis
Nanulasudmivnsingdsldainsadsuulasulouievieunuials lnsranisnaasu

LUUIIADS AIANSIN 5-2 D99N5199 5-4

§I5NI 5-2 HANISHUSIUTEUYSUIN 15N 1-a900N N N YUY UUTIa09 [ uan 1UnN Tl

Toguiy Usedrtauussana w.A.2562

USuaunisidn-desannieauy (TEUs)

— | WUUTIAD9 _ | dayaasa _
de@an U d998an U
1 152,088 118,323 149,692 117,926
2 134,868 113,479 133,179 113,371
3 125,073 109,653 123,215 109,003
4 128,026 106,482 126,036 106,245
593 540,056 447,938 532,122 446,545
AANALARDUY 1.49% 0.31% - -
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975199 5-3 HANISIUSEUTIEUYSUI0IN 151N 1-A9900 N NI NYBNUUUT IR luaD 14N 150)

U9t Usedrthuusyanal w.A.2562

Ysuaunsudn-deeanniesne (TEUs)

— | WUUI1889 _ | dayaas _
deoan U deoan U
1 39,068 30,682 40,656 29,100
2 42,802 34,053 41,535 32,716
3 39,406 31,459 35,737 33,134
4 40,496 31,516 41,532 26,976
394 161,772 127,710 159,460 121,926
ARNALARDUY 1.45% 4.74% - -
#157971 5-4 AAAIMAGEUYIUYTIAB LN TIAH N g
ALARIALATDY
, Yudmenuu (%) WUHIN19519(%)
lasunah ‘ g ‘ -
deoan U deoan U
1 1.60% 0.34% 3.91% 5.44%
2 1.27% 0.10% 3.05% 4.09%
3 1.51% 0.60% 10.27% 5.06%
4 1.58% 0.22% 2.09% 16.83%
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5.2.2 wuudnaeviiseunaianseUedagiuluuleutemsvudewuulng
dmduuvuiiaesdl gnadtuiiowIeuifisuauunndisesnisldaunineins
aelumniiniswasuuvasanizulovisnisvuds iesanndaldaiuisasuiunis
Wasuuaslassaiaves LICD Tdulumaunudialualleviud Tnenansnaaeunuudiass fa

AN 5-5 WATHI519N 5-6

§I5N9 5-5 KANISHUSIUTIEUYSUIUN ISUNY1-A900NNINTN KA NOUUYBIUUYTIADY

vnseunalnnseUstagtululevignisyuaalnaiusy 910auuseuas w.6.2562

Ysuaumsudn-deeannnesne wasnmneauy (TEUs)

—— | NFVUAINIAUY . | NNFVUFININTN _

deoan U deoan ddn
1 101,444 87,580 86,592 67,704
2 91,328 80,400 82,944 67,392
3 76,890 81,553 85,696 69,628
4 80,664 74,466 87,488 71,084
594 350,326 323,999 342,720 275,808
dodau 52.16% 47.84%

975199 5-6 HANISIUSEULTIEUYSUINN 15U -89 T IUVBNUUTIADNY UTaUNa 19N TL U

tgtulunlevienisyudalval Audeyaviousedroudsaias w.a.2562

msundn-deeansau (TEUs)

. WUUdae9 AAAARDY
lnsunaf

deoan g degan g degan i
1 188,036 155,284 190,348 147,026 1.21% 5.62%
2 174,272 147,792 174,714 146,087 0.25% 1.17%
3 162,586 151,181 158,952 142,137 2.29% 6.36%
q 168,152 145,550 167,568 133,221 0.35% 9.25%
Eiet] 693,046 599,807 691,582 568,471 0.21% 5.51%
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Tuinslaeegnadivsgdnsnimunniu 8nviadle LICD Usuugslassadradngurnudislniudonu
o @ v a o \ A ° [ o A
Pududeavasuinldulsvienisvudwuulniviun nanisneaaeuivuitaaaduly fannsed

5-7 LA¥A15199 5-8

§15N9 5-7 HANISHUSYUTIEUYSNIUN 1S UNY1-A900NNINTN KA NOUUYBIUUYTIADY

NUSUNAINNTLUIMEILE I TUSOUNISATTINTNEINTATILTN

Yunaumsidn-deeanniesne wasnieauy (TEUs)

. ANSYUFIVNIAUY AMFVURINITN9

Tasunah . - ‘ —
degan i devan tudh
1 91,430 84,675 80,156 63,572
2 83,792 83,887 78,068 61,916
3 76,202 81,441 79,112 62,744
4 79,720 74,978 80,156 63,572
39U 331,144 324,981 317,492 251,804

dodu 53.54% 46.46%

97519 5-8 HANISIUSHULTIEUYSUIUNTTIY -89 TIUVENLUUTIADIY 5o UNa 19N T2 U

ueiuelalnaluseunISasININSNEINTATILSA

nsudn-deeensau (TEUs)

4 wuuIaeg dayaaie AmALAREY
lasunah

deoan dudn deoan Y degan g
1 171,586 148,247 190,348 147,026 9.86% 0.83%
2 161,860 145,803 174,714 146,087 7.36% 0.19%
3 155,314 144,185 158,952 142,137 2.29% 1.44%
4 159,876 138,550 167,568 133,221 4.59% 4.00%
594 648,636 576,785 691,582 568,471 6.21% 1.46%
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5.4.1 nan1sdnaedluiuuinaswinseunamnsedetagiu

dusunuudnaeses LICD Uagdu deyamiindnludeyaiiiasziandeyassa lu
Tsludusalnvudwaiow wasUsunanisvudwaont lnaldimualiusuiunis
YUAIGAUAIUNYIN195199 46 TEUs siaiiied uavdseanil 58 TEUs soliied naon
YeuUszunas wemiuanldlvivsuiunsvudnn viedsuifiuveuluafeausuls nan1s
° & W =i = v = = ] a a ]
aaadufwmisedn 5-10 uaziitelvanunsalSeumeunnuuand1avesseansamluusiag
Fra1vealiulssna §I3edelauanananisinasddugianiaisiig o veslauussunn fe

M31991 5-11

M15999] 5-10 Useansnimnisleaunswensmeluveauvuilaesinseunalnnszatlaguy

UseBnsnimnisidaunsneansnieluvesndazaaniulamiulasung

Annildi Iasunaii 1 Iasunaii 2 lasuad 3 lsuad 4 1ade
E 1 4.52% 3.91% 3.20% 3.28% 3.73%
g 2 4.59% 5.01% 9.08% 11.90% 7.65%
g 3 42.25% 41.58% 45.03% 35.30% 41.04%
; q 13.50% 7.47% 9.46% 5.83% 9.06%
,_%- 5 18.63% 22.07% 17.26% 17.32% 18.82%
6 20.77% 22.11% 17.56% 12.71% 18.29%
aaniidi Tasuad 1 Tasuad 2 Iasunad 3 Iasunad 4 de
a 1 30.75% 29.36% 26.41% 28.60% 28.78%
§ 2 20.76% 21.70% 22.97% 28.14% 23.39%
\é 3 50.81% 49.13% 50.92% 45.14% 49.00%
§ q 24.43% 19.79% 21.27% 19.59% 21.27%
e 5 37.98% 45.12% 32.44% 33.70% 37.31%
6 49.21% 49.88% 44.26% 37.38% 45.18%
daniid Tasuad 1 Tasuad 2 Tasuad 3 Iasunad 4 wdy
I 1 3.42% 3.76% 3.08% 3.20% 3.37%
:‘% 2 4.37% 4.76% 4.48% 4.79% 4.60%
E 3 11.45% 11.70% 11.95% 9.51% 11.15%
@ q 2.66% 2.72% 2.25% 2.22% 2.46%
g 5 3.56% 4.56% 3.59% 3.50% 3.80%
6 8.49% 9.07% 7.66% 6.60% 7.96%
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MI507 5-11 UszansnmnislgamsnensmeluveauualaenioUaguumuvieia,

Uszdnsnmmnisidarunsnennsnieluvesudazaaniiudwmiudaeig

Freivzununisldaudsgegn dreiiviinaunisTéaudign
. | Empty Crane | FCL Crane | Internal Truck ~4 | Empty Crane | FCL Crane | Internal Truck
#07UN GRRIN
(20/75) (30/75) (30/ -) (20/75) (30/75) 30/ -)
1 4.52% 30.75% 3.76% 1 3.20% 26.41% 3.08%
2 11.90% 28.14% 4.79% 2 4.59% 20.76% 4.37%
3 45.03% 50.92% 11.95% 3 35.30% 45.14% 9.51%
4 13.50% 24.43% 2.712% q 5.83% 19.59% 2.22%
5 22.07% 45.12% 4.56% 5 17.26% 32.44% 3.50%
6 22.11% 49.88% 9.07% 6 12.71% 37.38% 6.60%
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dmugian) FCL Crane (saiAsudmsuguni) uae Internal Truck (saussyniidainatglu)
foanndli 1 aonilil 4 wazanndil 4 muddy WerthuudFeudisuiuinasgrunsldanudign
fnuaduluaed 5-9 wuiranadensldeunineinsaeluvesudazaniilusziny
Empty Crane fiftosanndifi 3 widudinuanasgiudiseld luussinn FCL Crane flaondiil 3
a0l 5 wazanii 6 Meusasgu dwsulutssan Intemnal Truck Hulsifanndladisnu
wasguiiniliias Ssorananlidiftesanid 3 winfuiiiussansamnisduduanudind
anidu warannili 1 aondi 2 wazannilil 4 e199giuszAnsamnsAduaudoutie
uAvnUszifiuiissrnedenasatauuszanueialdannsovenlsegnaudniiussansam
msdnduanuvesdazaniiduruls ilesannisuimamineinsangludndusesdiileds
Usinansldaugaiigaluuisdianaivesteuusznaiielarunsaliuinisliodiad
Usgansam idedsldAnniaszaninmnisldaulutasnafifinisldaugsgn uazsan
vosusiavanifiuandunsed 5-11 wuiiluie 2 fenardiiussansamnisldnuunnsag
fusnnitan ansnsoueniuldroudrsdanu duudofinnsanimslfnugaaanuiluandd
3 UsgAvBamnisldaudinsrimunsg iy 2 Ussianusn wagininnasgiuly Interal

Truck Tuan1il# 5 waganiin 6 wenanHNINTFIWEMSURUNTalUTEAN FCL Crane ka7
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‘dntes uonanandd 3 Afuszansamnsldnugunsaiuissziangegaiulddn o1a
Hoswnanluandiil 3 1 Huandfifdeoumuuesiduvesnuies Sndsiiarunasgroumy
wesuen LICD mIudmsdansgaeumuiueiisenaiiusyansnmninannidy q useeslsh
amnaan il szavsainnsldaugunsaiseian Internal Truck fndmnAsgILeE s
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ulvrensvudaiinely Ineteyaiifinisudsuntasiuldivasunlanamsdoyavesysina
mad-deoandmiugaudunaviity nsitelfnsvuddulinudndifeiuléds
Sududonfinmauninisuandvessalvudiuniuiig lnesuumaisuanid
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97519 5-12 UsLansnIMnI5199UN TN 1N 018 IUYaIUUTIABIY U TDUNA 1IN TS UTAUEN

Uaguu a15u

9

o

] [

lgwregnisvuadlval

Uszansammnsideunineinsnieluvesurasaarfuvsmulasung

Aoniifi lsunaii 1 lnsunafi 2 lnswafi 3 lnswadi 4 e
E 1 4.32% 3.79% 2.82% 3.19% 3.53%
g 2 4.66% 5.06% 8.42% 11.89% 7.51%
g 3 39.22% 39.50% 44.05% 35.26% 39.51%
; q 12.71% 7.01% 4.83% 5.30% 7.46%
,_%- 5 18.23% 21.76% 16.71% 16.99% 18.42%
6 19.94% 21.37% 17.32% 12.24% 17.72%
annfid Tasanad 1 Insunadi 2 Insunadi 3 lnsunadi 4 ae
a 1 28.80% 29.73% 26.96% 28.37% 28.46%
§ 2 20.13% 21.65% 23.04% 27.56% 23.09%
E 3 62.00% 67.17% 66.79% 61.40% 64.34%
§ q 24.97% 21.28% 19.76% 21.77% 21.94%
e 5 40.71% 48.07% 35.80% 40.39% 41.24%
6 47.82% 50.48% 45.18% 40.33% 45.95%
Aandifi Tasunaii 1 Insanadi 2 Insunadi 3 lnsunadi 4 iy
I 1 4.78% 5.12% 5.13% 5.27T% 5.07%
;8: 2 6.39% 6.78% 6.58% 7.49% 6.81%
E 3 35.18% 38.89% 41.75% 31.91% 36.93%
T’é 4 5.30% 5.83% 5.23% 5.39% 5.44%
g 5 10.23% 10.91% 9.93% 10.82% 10.47%
6 11.21% 11.98% 10.46% 10.31% 10.99%

MI5N7 5-13 Uszansnmnislgarumsnensmeluvesuudiaesniothau d1msu

YlgUIeN I TUUAI R I10Y9IA7

UsganSamnisidanuninensneluvesurazaaniuisnugasian

rndsiunsTdaudegegn

Faeiivzananildaudngn

o Empty Crane FCL Crane Internal Truck o Empty Crane FCL Crane Internal Truck
BRI BRI
(20/75) (30/75) (307 -) (20/75) (30/75) 30/-)
1 4.32% 29.73% 5.27% 1 2.82% 26.96% 4.78%
2 11.89% 27.56% 7.49% 2 4.66% 20.13% 6.39%
3 44.05% 67.17% 41.75% 3 35.26% 61.40% 31.91%
4 12.71% 24.97% 5.83% 4 4.83% 19.76% 5.23%
5 21.76% 48.07% 10.91% 5 16.71% 35.80% 9.93%
6 21.37% 50.48% 11.98% 6 12.24% 40.33% 10.31%
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915N 5-14 UsLansn1mnslaaunsneg1nsn1glueauyyaIaostsounaInn se UMAILed

sl dmsunisassmaunsalngluseud 1

Uszansnmmsldauvesgunsalvudne wismuaniiluudazlnsung

dandl BY Tasunad 1 Tasunad 2 Tasunad 3 Tasunad 4 iy
Empty Crane 39.07% 38.83% 37.15% 37.12% 38.04%
FCL Crane 68.49% 68.32% 67.92% 67.92% 68.16%
Internal Truck 32.60% 29.81% 29.90% 27.75% 30.02%

dandl SY Iasunad 1 Tnssnaii 2 lasunad 3 lasunadi 4 iy
Empty Crane 45.14% 43.46% 42.90% 41.63% 43.28%
FCL Crane 71.35% 67.57% 67.39% 66.76% 68.27%
Internal Truck 22.80% 18.58% 19.06% 18.25% 19.67%

Uszansnmnsldanuvasgunsaluudne wasluudaglasuna

Usziam Insanadi 1 Tasanad 2 lasunai 3 lasunai 4 iy
Empty Crane (20/75) 41.22% 40.46% 39.18% 38.71% 39.89%
FCL Crane (30/75) 69.44% 68.07% 67.74% 67.53% 68.20%
Internal Truck (30/ -) 28.68% 25.32% 25.56% 23.95% 25.88%
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97519 5-15 UsEansnImnI5I99UNTNe 105018 IUYaIUUT 1D 4T aUaUa e w99 Y

1294287 @msUnIsaTIIgUnsalnmeluseus 1

Uszansnrnmsldauvesgunsalvuttsuinuenii

anil BY g96n gn iy
Empty Crane 39.07% 37.12% 38.04%
FCL Crane 68.49% 67.92% 68.16%
Internal Truck 32.60% 27.75% 30.02%

annil SY gean gn \adly
Empty Crane 45.14% 41.63% 43.28%
FCL Crane 71.35% 66.76% 68.27%
Internal Truck 22.80% 18.25% 19.67%

Uszaninmmsldanuvasaunsalaudieiate

Uszem gean gn \ady
Empty Crane (20/75) 41.22% 38.71% 39.89%
FCL Crane (30/75) 69.50% 67.51% 68.20%
Internal Truck (30/ -) 29.15% 24.40% 26.37%
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91519 5-16 UsLan50IMNI5199UN TN N A8 IUYaIUUTIABIY U TDUNAINN TS UIAUEN

Inal dmsumsassmeunsalnigluseui 2

UszAngmuwnisldauvesaunsalaudie uwisauaaniiluwdazlasung

dandl BY Inswnadi 1 lnsunafi 2 Tasunadi 3 lasunadi 4 iy
Empty Crane 43.72% 41.89% 40.08% 37.59% 40.82%
FCL Crane 60.42% 57.51% 55.78% 55.60% 57.33%
Internal Truck 37.98% 34.60% 32.13% 30.27% 33.74%

aandl SY Iasanad 1 Iasanadi 2 Tasanadl 3 lasunadi 4 1wy
Empty Crane 28.05% 27.45% 26.44% 24.71% 26.66%
FCL Crane 58.41% 57.45% 57.24% 56.01% 57.28%
Internal Truck 35.05% 32.92% 32.84% 32.01% 33.20%
RTG 41.99% 40.80% 41.70% 41.65% 41.53%

Uszgandamnisldnuvasgunsaivusne wdeslundazlasung

Uszan Inswnafi 1 lnsunaii 2 lasyunaii 3 lasunaii 4 iy
Empty Crane (20/75) 38.50% 37.08% 35.53% 33.30% 36.10%
FCL Crane (30/75) 59.75% 57.49% 56.26% 55.74% 57.31%
Internal Truck (30/ -) 36.81% 33.93% 32.41% 30.96% 33.53%
RTG (30/ -) 41.99% 40.80% 41.70% 41.65% 41.53%

975199 5-17 UseansnInnIslaaunsneginsngluyesuyuaIaoy S auauaalne wuin iy

1294287 dmsumsassmeunsalmeluseui 2

UszAvsnunsldauvesaunsalaudienismusanil

danil BY g980 ign Bt
Empty Crane 43.72% 37.59% 40.82%
FCL Crane 60.42% 55.60% 57.33%
Internal Truck 37.98% 30.27% 33.74%

aonil Sy gegn en \afe
Empty Crane 28.05% 24.71% 26.66%
FCL Crane 58.41% 56.01% 57.28%
Internal Truck 35.05% 32.01% 33.20%
RTG 41.99% 40.80% 41.53%

UszAndnrnnsldauvesgunsalvuaiease

Uszan H9E0 tﬁ'\qﬂ \afe
Empty Crane (20/75) 38.50% 33.30% 36.10%
FCL Crane (30/75) 59.75% 55.74% 57.31%
Internal Truck (30/ -) 36.81% 30.96% 33.53%

RTG (30/ -) 41.99% 40.80% 41.53%
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5.4.5 samsdnaedluivuitaewinseunamnsydauwnuislnl dwsuseunisassm
pUnsnlvudegpoumuuniadsd 3
dusunuudaeses LICD wuddlmiluseunmsassmaded 3 4 WiAugunsalvure
gauddnufisfndinnsed 3-17 msiso RTG Wanfuduaslifistudnaaeauxunis
Faunsassmedsd 2 Sudunfusnuasadigaitieiiininie RTG Wuiunsliuing
Tnsuuusaesiifinnuuansannuuuiaesdmiuseunsassmnaian 2 WssTinugunsal

1% =

YugeTindurint wazyedayamindilugadeyagaiedtuiviuuiiassdmsuseunis
' v A v =~ = 9 ° o 1% ° & W =

assmneunii WelaunsaiSeuiisuiuwuuinassdu q 1o #an1sdnaeadufinnsnen 5-

18 wawiialaiursalSeuiisuaiiuwnndiaveslseansainlundazdiiaives

Yavvszann §Idedslanansmanisdnasdlugiaaiig o vestauyssanald dwmnsei 5-19

91519 5-18 UsLaN50INNITITUNTNE IS8 WYY TIADIN TOUNAINN TS UIMAILE

sl dmsunisassmeunsalnigluseui 3

UszanSamnisldanuvasgunsalvuane uismuaariluwdazlnsung

aandl BY Iasanadi 1 Insunadi 2 lnsanadi 3 Iasanadi 4 iy
Empty Crane 34.20% 33.17% 31.98% 30.24% 32.40%
FCL Crane 47.50% 45.30% 43.84% 44.07% 45.18%
Internal Truck 25.92% 24.75% 24.09% 23.78% 24.63%

aandl sy Iasanadi 1 Insanad 2 Insanadi 3 Tasanadi 4 e
Empty Crane 21.62% 20.91% 20.18% 18.65% 20.34%
FCL Crane 44.54% 43.96% 43.58% 42.49% 43.64%
Internal Truck 26.33% 25.80% 25.55% 25.29% 25.74%
RTG 42.33% 41.15% 40.54% 41.38% 41.35%

UszAnsniwnnsldauvasgunsalvudne wieluudazlasunsa

Uszian Iasanadi 1 Iasanad 2 lnsanadi 3 Tasanadi 4 iy
Empty Crane (20/75) 29.67% 28.76% 27.73% 26.07% 28.06%
FCL Crane (30/75) 46.51% 44.85% 43.75% 43.54% 44.66%
Internal Truck (30/ -) 26.08% 25.17% 24.68% 24.38% 25.08%
RTG (30/ -) 42.33% 41.15% 40.54% 41.38% 41.35%
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1294287 AmsunsasImgUnsalnieglusevi 3

UszAndnmnsldauvesaunsalaudrawismuaanil

andl BY gegn en \afle
Empty Crane 34.20% 30.24% 32.40%
FCL Crane 47.50% 43.84% 45.18%
Internal Truck 25.92% 23.78% 24.63%

annil Sy gean gn \afly
Empty Crane 21.62% 18.65% 20.34%
FCL Crane 44.54% 42.49% 43.64%
Internal Truck 26.33% 25.29% 25.74%
RTG 42.33% 40.54% 41.35%

Uszansnmmsldanuvasgunsalautieiate

Uszinn gedn en \adle
Empty Crane (20/75) 29.67% 26.07% 28.06%
FCL Crane (30/75) 46.51% 43.54% 44.66%
Internal Truck (30/ -) 26.08% 24.38% 25.08%
RTG (307 -) 42.33% 40.54% 41.35%
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5.5.1 NANIS1ADILUUIIADIVINSBUNAIANTL U LNDVMIVBULAVBIUSUIUNITYUAIN

5833UlA dmsuseunaTIMeUNTAlvUE LA UNULLBSATIN 1

97519 5-21 HAN15971809U5¥aN50MN5199uNnTWeIn el amsunIsiUaguuUadsEaU

US110imTYNEN Y8950UNI5asINIgUnIalnTIi 1

nswasuulasUsEAnsannnisldauvesaunsalauge

dandl BY 100% 110% 120% 130% 140%
Empty Crane 39.07% 40.39% 40.97% 43.79%
FCL Crane 68.49% 72.03% 74.36% T77.83%
Internal Truck 32.60% 33.82% 34.85% 37.39%

aand Sy 100% 110% 120% 130% 140%
Empty Crane 45.14% 44.21% 45.03% 46.10%
FCL Crane 71.35% 73.62% 76.80% T77.92%
Internal Truck 22.80% 22.97% 24.87% 25.60%

nswisuuUaswsEinsnmmsldauvasgunsaivudne wbe

dsznn 100% 110% 120% 130% 140%
Empty Crane (20/75) 41.22% 41.74% 42.40% 44.61%
FCL Crane (30/75) 69.44% 72.56% 75.18% 77.86%
Internal Truck (30/ -) 28.68% 29.48% 30.86% 32.67%
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5.5.2 NAN1S1aDILUUINADIVINSBUNAIANTEUS LNV UMAVDIUSUIUNISVUAIN

5833Uls dwsuseunsassmaunsalvuaeARUNULBSATIN 2

915N 5-22 KAaN15971809U5¥aNE0MN5199UN TN N TNEIY GIMSUNITIVASUMUAITEAY

US10in3YuaN Y8950UNT15asINIgUnsalnsai 2

UszAnamuwnisldauvesaunsalaudie uwisauaniiluwdazlasung

#anil BY 100% 110% 120% 130% 140%
Empty Crane 43.72% 55.01% 57.61% 59.94% 60.37%
FCL Crane 60.42% 68.22% 71.30% 73.29% 75.41%
Internal Truck 37.98% 67.38% 73.33% 74.51% 76.48%

dand SY 100% 110% 120% 130% 140%
Empty Crane 28.05% 31.17% 35.22% 39.52% 45.98%
FCL Crane 58.41% 64.97% 69.60% 72.33% 75.28%
Internal Truck 35.05% 38.85% 42.72% 44.74% 50.04%
RTG 41.99% 44.86% 45.99% 47.13% 48.78%

UszAnsmuwnsldauvesaunsaiaudie wasluudazlasung

dsznm 100% 110% 120% 130% 140%
Empty Crane (20/75) 38.50% 46.67% 49.77% 52.79% 55.33%
FCL Crane (30/75) 59.75% 67.13% 70.73% 72.97% 75.37%
Internal Truck (307 -) 36.81% 55.97% 61.09% 63.79% 64.73%
RTG (30/ -) 41.99% 44.86% 45.99% 47.13% 48.78%
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5.5.3 NAN1S1A0ILUUIIADIVINSBUNAIANTE U LNV UMAVDIUSUIUNISVUAIN

5893UlA dmsuseunisassmaunsaluaegARUINULLESATIN 3

97519 5-23 KanN15971889U5¥an50MN151999n W0 581U §MSUNISIUASUMUAISEAU

US1I0imTYNaN Ye9TeuUn 1IasINIgUnsalnzai 3
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RTG 42.33% 43.86% 44.08% 44.73% 46.38%
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RTG (307 -) 42.33% 43.86% 44.08% 44.73% 46.38%
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MI5NT V-1 HANIINATOUYTEFNGNINNISIFIUYRTaUTINTIaINely dmsuuleuiens

YAyl Usetlosunad 1

Utilization of CHE on Current Policy (20:80)
Replication Gate 1 Gate 2 Gate 3 Gate 4 Gate 5 Gate 6
1 3.12% 3.77% 11.17% 2.64% 3.14% 8.88%
2 3.25% 3.87% 9.59% 2.483% 3.11% 8.18%
3 3.53% 4.04% 10.73% 2.56% 3.33% 8.14%
4 3.35% 4.01% 9.63% 2.83% 3.50% 8.23%
5 3.19% 4.84% 12.65% 2.05% 3.52% 8.33%
6 3.21% 3.78% 9.29% 2.73% 3.33% 1.67%
7 3.30% 3.78% 11.40% 2.54% 3.84% 8.47%
8 3.51% 4.73% 11.79% 1.98% 3.79% 7.97%
9 3.35% 4.40% 10.95% 2.70% 2.67% 8.47%
10 3.41% 4.18% 11.13% 2.40% 3.42% 8.51%
11 3.45% 4.18% 11.03% 2.71% 3.63% 8.43%
12 3.40% 4.24% 11.10% 2.57% 3.58% 8.31%
13 3.33% 4.31% 11.15% 2.62% 3.39% 8.42%
14 3.45% 4.34% 11.50% 2.61% 3.38% 8.33%
15 3.34% 4.52% 11.43% 2.73% 3.52% 8.40%
16 3.25% 4.06% 10.21% 2.37% 3.34% 8.27%
17 3.44% 4.28% 11.12% 2.66% 3.38% 8.34%
18 3.42% 4.50% 11.80% 2.54% 3.61% 8.49%
19 3.40% 4.44% 11.53% 2.65% 3.64% 8.29%
20 3.27% 4.13% 10.35% 2.25% 3.24% 8.00%
21 3.20% 3.79% 9.95% 2.23% 3.32% 8.13%
22 3.26% 3.99% 10.06% 2.43% 3.14% 8.12%
23 3.43% 4.37% 11.09% 2.69% 3.50% 8.29%
24 3.32% 3.80% 9.87% 2.37% 3.15% 8.05%
25 3.39% 4.44% 11.68% 2.58% 3.42% 8.49%
26 3.29% 3.79% 10.58% 2.38% 3.09% 8.12%
27 3.31% 3.94% 10.70% 2.46% 3.18% 7.98%
28 3.35% 4.47% 11.18% 2.73% 3.41% 8.60%
29 3.44% 4.19% 11.61% 2.52% 3.41% 8.54%
30 3.45% 4.40% 11.62% 2.69% 3.54% 8.47%
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MITNT V-2 HANIINATOUYTEINENIMNISITIIUYeITaUTTNTIaInNgly dmsuuleuienis

vudatlaguy Usedalasuai 2

Utilization of CHE on Current Policy (20:80)

Replication Gate 1 Gate 2 Gate 3 Gate 4 Gate 5 Gate 6
1 3.30% 4.64% 10.97% 2.98% 4.05% 9.03%
2 3.14% 4.90% 12.44% 2.95% 3.31% 8.99%
3 3.36% 4.50% 10.52% 1.98% 4.84% 8.65%
4 3.35% 4.28% 12.12% 2.30% 4.60% 8.70%
5 3.87% 4.56% 11.57% 2.50% 4.34% 8.70%
6 3.18% 4.88% 11.39% 2.71% 4.34% 8.58%
7 3.40% 4.81% 11.69% 2.55% 4.43% 8.92%
8 3.52% 3.97% 10.88% 2.01% 3.82% 9.20%
9 3.19% 4.33% 10.62% 2.31% 4.32% 9.35%
10 3.55% 4.87% 10.91% 2.07% 4.80% 8.90%
11 3.60% 4.69% 11.58% 2.71% 4.51% 9.01%
12 3.44% 4.80% 11.77% 2.54% 4.61% 9.13%
13 3.44% 4.60% 11.38% 2.70% 4.47% 8.93%
14 3.44% 4.68% 11.41% 2.51% 4.34% 8.95%
15 3.43% 4.85% 11.50% 2.47% 4.39% 8.91%
16 3.22% 4.32% 11.00% 2.11% 4.13% 8.87%
17 3.57% 4.86% 11.84% 2.54% 4.33% 8.91%
18 3.49% 4.85% 11.75% 2.76% 4.43% 9.12%
19 3.47% 4.71% 11.52% 2.46% 4.64% 8.93%
20 3.20% 4.37% 10.87% 2.17% 4.05% 8.74%
21 3.34% 4.30% 11.20% 2.09% 4.00% 8.65%
22 3.31% 4.34% 11.02% 2.15% 4.17% 8.83%
23 3.45% 4.58% 11.59% 2.46% 4.61% 8.92%
24 3.29% 4.44% 10.94% 2.22% 3.83% 8.80%
25 3.40% 4.76% 11.78% 2.79% 4.43% 8.99%
26 3.37% 4.37% 10.87% 2.15% 3.96% 8.86%
27 3.18% 4.41% 11.02% 2.40% 4.21% 8.84%
28 3.48% 4.80% 11.51% 2.64% 4.73% 9.13%
29 3.55% 4.71% 11.81% 2.62% 4.59% 8.98%
30 3.48% 4.84% 11.69% 2.80% 4.60% 9.11%
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MI5NT V-3 HANIINATOUYTEINENINNISITIIUYeITaUTTYNTIaInN gl dmsuuleuienis

yudatlagUy Usedalasuai 3

Utilization of CHE on Current Policy (20:80)

Replication Gate 1 Gate 2 Gate 3 Gate 4 Gate 5 Gate 6
1 3.07% 4.08% 10.93% 2.49% 3.11% 7.74%
2 2.99% 3.87% 12.14% 1.82% 3.08% 7.35%
3 3.24% 3.77% 11.24% 2.15% 3.82% 7.37%
4 2.70% 4.57% 11.06% 1.75% 3.94% 7.70%
5 2.95% 4.28% 12.44% 1.56% 3.21% 7.62%
6 2.94% 4.63% 10.36% 2.34% 3.72% 7.44%
7 2.92% 4.73% 10.59% 1.98% 3.60% 7.81%
8 2.93% 4.40% 10.81% 2.21% 3.31% 7.37%
9 3.09% 4.10% 12.08% 2.12% 3.14% 7.43%
10 3.04% 4.46% 12.77% 2.36% 2.98% 7.49%
11 3.10% 4.51% 12.07% 2.34% 3.64% 7.54%
12 3.10% 4.56% 11.84% 2.12% 3.59% 1.67%
13 3.06% 4.43% 11.49% 2.19% 3.42% 7.59%
14 3.07% 4.49% 12.16% 2.22% 3.55% 7.59%
15 3.08% 4.51% 11.81% 2.31% 3.70% 7.69%
16 2.95% 3.98% 10.99% 1.83% 3.15% 7.46%
17 3.13% 4.54% 11.56% 2.20% 3.71% 7.65%
18 3.11% 4.46% 11.97% 2.14% 3.44% 7.54%
19 3.02% 4.34% 11.63% 2.17% 3.71% 7.66%
20 2.90% 4.24% 11.12% 1.96% 3.38% 7.46%
21 2.89% 4.17% 10.76% 1.94% 3.29% 7.50%
22 2.93% 4.17% 10.63% 1.90% 3.31% 7.51%
23 3.11% 4.33% 11.71% 2.18% 3.49% 7.62%
24 2.90% 4.25% 10.70% 1.86% 3.08% 7.47%
25 3.04% 4.42% 11.47% 2.29% 3.44% 7.63%
26 2.90% 4.15% 10.84% 1.86% 3.14% 7.47%
27 2.86% 4.06% 10.79% 2.08% 3.04% 7.51%
28 3.11% 4.41% 12.21% 2.19% 3.48% 7.66%
29 3.08% 4.57% 11.88% 2.16% 3.58% 7.70%
30 3.10% 4.55% 12.03% 2.11% 3.67% 7.68%
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MI5N7 V-4 HANIINAFUYTEINENINNISITIIUYeITaUTIYNTIaInN gl dmsuuleuienIs

vudatlaguy Usedalosuai 4

Utilization of CHE on Current Policy (20:80)

Replication Gate 1 Gate 2 Gate 3 Gate 4 Gate 5 Gate 6
1 3.07% 3.89% 8.94% 2.15% 3.67% 6.61%
2 3.18% 4.00% 8.77% 2.19% 3.29% 6.50%
3 3.08% 4.37% 8.59% 0.97% 2.05% 6.60%
4 3.20% 4.53% 9.69% 2.13% 3.68% 6.66%
5 3.28% 5.10% 9.69% 2.20% 3.37% 6.34%
6 3.22% 4.87% 10.09% 1.99% 3.30% 6.39%
7 3.18% 4.81% 9.48% 1.97% 3.37% 6.64%
8 2.78% 5.03% 9.01% 1.91% 2.97% 6.62%
9 2.97% 4.62% 8.70% 2.21% 3.40% 6.20%
10 3.07% 4.28% 9.08% 2.29% 3.11% 6.21%
11 3.14% 4.93% 9.22% 2.33% 3.36% 6.57%
12 3.12% 4.71% 9.21% 2.02% 3.50% 6.51%
13 3.23% 4.93% 9.23% 2.07% 3.23% 6.50%
14 3.25% 4.76% 9.25% 2.13% 3.55% 6.57%
15 3.17% 4.82% 9.68% 2.07% 3.42% 6.53%
16 3.08% 4.51% 8.92% 1.97% 3.07% 6.39%
17 3.15% 4.71% 9.23% 2.01% 3.28% 6.58%
18 3.15% 4.68% 9.23% 2.27% 3.25% 6.56%
19 3.13% 4.75% 9.46% 2.02% 3.67% 6.53%
20 3.03% 4.31% 9.14% 1.69% 3.22% 6.35%
21 3.09% 4.46% 9.04% 1.71% 3.18% 6.39%
22 2.97% 4.25% 9.12% 1.76% 3.09% 6.33%
23 3.24% 4.74% 9.24% 2.15% 3.25% 6.56%
24 3.00% 4.13% 8.98% 1.70% 3.12% 6.34%
25 3.20% 4.61% 9.37% 2.14% 3.41% 6.58%
26 3.02% 4.53% 8.86% 1.97% 3.11% 6.41%
27 3.04% 4.50% 9.11% 1.79% 2.89% 6.31%
28 3.25% 4.71% 9.34% 2.23% 3.49% 6.62%
29 3.19% 4.83% 9.70% 2.35% 3.25% 6.54%
30 3.20% 4.83% 9.57% 2.34% 3.50% 6.48%
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MITNT V-5 HANIINAFOUYTEINENIMNISIFIIUYeITaUTIYNTIaINN gl dmsuuleuienis

yuaalml Usedrlpsuiain 1

Utilization of CHE on New Policy (50:50)

Replication Gate 1 Gate 2 Gate 3 Gate 4 Gate 5 Gate 6
1 5.38% 5.72% 40.35% 7.01% 12.62% 11.12%
2 5.32% 5.48% 42.58% 6.24% 11.75% 12.07%
3 5.23% 5.55% 40.65% 6.32% 10.43% 10.26%
4 5.35% 5.91% 39.20% 7.37% 11.66% 11.16%
5 5.23% 5.55% 40.65% 6.32% 10.43% 10.26%
6 5.17% 6.27% 40.52% 6.83% 12.19% 10.98%
7 4.93% 5.21% 38.55% 6.66% 11.66% 11.26%
8 4.91% 6.16% 41.15% 6.63% 11.24% 11.26%
9 4.76% 5.45% 42.67% 7.18% 12.63% 11.22%
10 5.15% 5.47% 41.55% 6.89% 13.29% 11.40%
11 5.44% 6.07% 39.52% 5.87% 10.01% 10.95%
12 4.88% 6.05% 38.19% 6.38% 13.00% 11.78%
13 5.07% 5.87% 44.98% 6.97% 11.05% 11.76%
14 5.53% 5.52% 42.05% 6.66% 11.51% 11.71%
15 5.17% 6.10% 38.32% 7.74% 12.52% 11.25%
16 5.22% 5.90% 39.39% 7.29% 12.20% 11.01%
17 5.22% 5.83% 39.04% 6.80% 10.20% 11.67%
18 5.15% 5.46% 39.40% 7.50% 11.07% 11.00%
19 5.13% 5.98% 39.34% 6.99% 11.23% 10.92%
20 5.14% 6.10% 41.78% 6.87% 12.40% 12.18%
21 5.16% 5.59% 40.76% 6.45% 12.86% 10.94%
22 4.96% 6.31% 39.63% 6.75% 11.81% 10.66%
23 5.37% 5.60% 42.31% 6.11% 12.57% 11.44%
24 5.37% 5.25% 41.31% 6.61% 12.72% 11.32%
25 4.74% 6.13% 41.23% 7.01% 12.30% 11.66%
26 5.37% 5.25% 41.31% 6.61% 12.72% 11.32%
27 5.37% 5.25% 41.31% 6.61% 12.72% 11.32%
28 5.07% 4.75% 42.38% 6.92% 11.03% 11.50%
29 5.24% 5.37% 44.03% 6.45% 9.72% 11.51%
30 5.21% 5.90% 45.18% 6.67% 12.43% 12.02%
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MITNT V-6 HANIINATOUYTEINENINNISITIIUYeITaUTIYNTIaINNIgly dmsuuleuienIs

yuaalml Usedrlpsuiadn 2

Utilization of CHE on New Policy (50:50)

Replication Gate 1 Gate 2 Gate 3 Gate 4 Gate 5 Gate 6
1 4.39% 6.06% 36.90% 5.44% 10.60% 11.10%
2 4.80% 6.49% 30.68% 5.92% 11.85% 11.69%
3 4.73% 6.59% 34.90% 5.45% 12.59% 11.83%
4 4.92% 6.67% 35.62% 5.83% 12.33% 11.08%
5 4.92% 5.70% 30.78% 6.81% 12.83% 11.46%
6 5.20% 6.75% 34.11% 7.39% 12.58% 11.89%
7 4.50% 6.37% 31.34% 6.33% 11.48% 11.15%
8 4.64% 7.29% 37.83% 6.61% 12.92% 11.88%
9 5.01% 6.24% 48.24% 6.13% 11.91% 11.43%
10 5.11% 6.51% 31.86% 6.27% 11.74% 12.02%
11 5.05% 6.77% 35.35% 5.67% 11.99% 10.93%
12 5.32% 7.19% 33.48% 5.88% 11.86% 12.19%
13 4.96% 7.54% 30.73% 5.44% 11.32% 11.25%
14 5.22% 7.22% 33.12% 5.92% 14.16% 11.84%
15 4.97% 6.35% 33.63% 8.22% 11.47% 11.58%
16 5.10% 7.59% 34.12% 5.63% 13.95% 11.26%
17 4.74% 7.33% 36.69% 6.46% 11.93% 11.41%
18 4.82% 7.40% 34.75% 6.05% 12.17% 11.85%
19 4.74% 7.33% 36.69% 6.46% 11.93% 11.41%
20 4.55% 7.04% 32.84% 6.30% 10.96% 12.23%
21 5.06% 7.32% 29.87% 6.59% 11.68% 11.70%
22 5.02% 6.92% 33.11% 6.40% 13.47% 12.26%
23 5.03% 6.63% 36.18% 5.74% 12.99% 11.22%
24 5.17% 6.36% 29.57% 5.47% 12.86% 12.18%
25 4.72% 6.06% 38.43% 5.84% 12.15% 12.01%
26 5.22% 6.75% 37.78% 5.75% 12.88% 11.57%
27 5.07% 6.15% 35.99% 5.76% 11.25% 11.83%
28 5.08% 7.50% 35.51% 6.23% 14.27% 11.96%
29 5.15% 6.36% 31.20% 6.25% 12.76% 12.41%
30 4.96% 7.04% 36.68% 5.22% 11.33% 10.60%
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MISNT V-7 HANIINATOUYTEINENINNISITIIUYeITaUTINTIaIn gl dmsuuleuienis

yugalml Usedrlpsuiadn 3

Utilization of CHE on New Policy (50:50)
Replication Gate 1 Gate 2 Gate 3 Gate 4 Gate 5 Gate 6
1 4.95% 7.83% 40.77% 5.76% 10.87% 10.33%
2 4.77% 6.96% 40.19% 5.91% 11.55% 10.60%
3 4.79% 7.32% 40.33% 5.71% 10.57% 10.62%
4 4.46% 7.01% 44.26% 5.84% 11.81% 10.88%
5 4.49% 6.35% 45.85% 5.61% 11.63% 10.49%
6 4.18% 7.23% 45.93% 5.73% 11.27% 10.62%
7 4.77% 6.37% 39.20% 5.54% 10.81% 10.81%
8 4.70% 6.75% 41.27% 5.23% 11.42% 10.93%
9 4.79% 6.13% 45.60% 5.53% 10.86% 10.63%
10 5.29% 6.86% 45.89% 6.64% 11.72% 10.25%
11 4.93% 6.93% 39.89% 5.68% 11.33% 9.14%
12 4.48% 7.47% 42.68% 5.07% 12.40% 9.86%
13 4.40% 7.21% 41.51% 5.80% 11.81% 10.69%
14 5.25% 6.58% 47.96% 5.91% 10.23% 10.84%
15 4.57% 7.08% 40.99% 5.42% 11.30% 10.85%
16 4.50% 6.72% 39.42% 6.66% 10.96% 10.87%
17 4.78% 6.17% 46.87% 5.53% 11.80% 10.28%
18 4.47% 7.27% 42.63% 6.55% 10.63% 10.67%
19 4.79% 6.71% 43.72% 6.53% 9.86% 10.44%
20 4.87% 6.71% 44.43% 6.05% 11.39% 10.40%
21 4.73% 6.53% 41.44% 6.24% 11.43% 10.69%
22 4.57% 6.53% 39.63% 5.40% 12.56% 10.12%
23 4.76% 6.86% 43.56% 6.51% 10.63% 10.06%
24 4.86% 7.55% 41.91% 5.00% 10.52% 10.18%
25 4.58% 6.53% 42.90% 6.31% 11.91% 10.07%
26 4.64% 7.60% 43.89% 4.88% 11.95% 10.56%
27 4.59% 6.56% 45.66% 5.92% 12.22% 10.20%
28 4.88% 7.14% 45.84% 5.15% 11.72% 10.009%
29 4.84% 7.44% 38.01% 5.44% 11.34% 10.91%
30 4.79% 6.24% 44.17% 5.80% 11.12% 10.19%
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MI5NT V-8 HANIINATOUYTEINENINNISITIIUYeITaUTTYNTIaINNIglu dmsuuleuienis

yuaalml Usedrlpsuiadn 4

Utilization of CHE on New Policy (50:50)

Replication Gate 1 Gate 2 Gate 3 Gate 4 Gate 5 Gate 6
1 4.65% 7.30% 37.73% 6.24% 12.05% 9.32%
2 4.68% 7.36% 37.87% 5.62% 11.76% 10.01%
3 5.05% 7.85% 35.16% 6.29% 11.98% 8.55%
4 4.75% 7.60% 38.85% 6.26% 10.70% 8.84%
5 4.67% 7.57% 37.31% 6.24% 12.52% 9.74%
6 5.03% 6.56% 33.32% 5.51% 11.10% 8.94%
7 4.82% 6.43% 34.83% 5.55% 11.89% 9.28%
8 4.92% 7.20% 37.40% 6.01% 12.30% 9.36%
9 5.13% 6.41% 32.30% 6.61% 11.05% 9.32%
10 4.89% 7.58% 36.22% 5.96% 10.93% 9.57%
11 4.88% 6.80% 34.09% 5.47% 11.17% 8.72%
12 5.39% 8.21% 34.40% 6.03% 10.38% 9.48%
13 5.36% 7.25% 39.40% 5.64% 11.11% 9.69%
14 4.74% 7.27% 38.92% 6.20% 10.19% 9.85%
15 5.08% 7.34% 35.52% 6.09% 10.92% 9.64%
16 4.72% 9.66% 32.29% 6.70% 11.25% 9.50%
17 4.81% 7.79% 35.07% 5.49% 11.63% 9.46%
18 4.79% 7.01% 36.40% 5.94% 9.66% 9.45%
19 5.02% 6.78% 35.07% 6.01% 11.83% 9.45%
20 5.16% 6.58% 35.66% 5.92% 10.58% 9.50%
21 4.84% 7.32% 37.304% 6.09% 12.31% 9.16%
22 4.93% 6.91% 35.12% 6.62% 11.41% 9.36%
23 4.90% 7.11% 37.90% 5.40% 11.93% 9.26%
24 5.04% 7.33% 35.49% 5.96% 9.73% 9.26%
25 5.09% 7.52% 35.22% 5.76% 12.31% 9.07%
26 4.61% 7.49% 38.01% 6.36% 10.77% 9.56%
27 5.50% 7.30% 35.07% 6.23% 13.11% 9.87%
28 5.37% 7.58% 34.16% 6.54% 11.36% 9.25%
29 4.93% 6.60% 32.95% 5.91% 11.51% 8.91%
30 5.77% 36.79% 39.67% 6.33% 11.59% 9.78%
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nsvadaUHansENUiitinannsasuulanleunenisuuss
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yuaslvy Nszautivdfy A = 0.1

175797 9-9 HANTINAFOUAIMYFIUUYAIYRIUsEaNENIMNIsITaITaUTTYNITIa NI

Yo9a011% 1 Usearlpsuiain 1

Paired T-Test and CI: Current Policy Gatel, New Policy Gatel

Descriptive Statistics
Sample N Mean StDev  SE Mean
Current Policy Gatel 30 33464 00999 00182
New Policy Gatel 30 51744 0,950 0.0356

Estimation for Paired Difference
90% Upper Bound
Mean  StDev  SE Mean for p_difference
-1.8279 02250 0.0411 -1.7741

_difference: mean of {Current Policy Gate1 - New Policy Gate1)

Test

Mull hypothesis Ha: p_difference = 0
Alternative hypothesis  Hy: p_difference < 0

T-Value P-Value
-44.50 0.000

7759991 9-10 HANITNAFBUAIMUFSWMUAIYUTEaNENIMMITITINTOUTINNTIaINN 8T

Y09a071131 2 Usearlasanai 1
Paired T-Test and CI: Current Policy Gate2, New Policy Gate2

Descriptive Statistics
Sample N Mean StDev SE Mean
Current Policy Gate2 30 4.1855 0.2965 0.0541
New Policy Gate2 30 57015 03764 0.0687

Estimation for Paired Difference
90% Upper Bound
Mean 5tDev SE Mean for _difference
-1.5160 04448 0.0812 -1.4095

p_difference: mean of (Current Policy Gate2 - New Policy Gate2)

Test
Null hypothesis Ha: p_difference = 0
Alternative hypothesis  Hy: p_difference < 0
T-Value P-value
-18.67 0.000
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M15999] 2-11 WaNISNAFOUAIUAEUMUAIYEIUsEaNS NI ITIsaUTSYNTIaInnIelL

Yo9a071139 3 Usedlasuail 1
Paired T-Test and Cl: Current Policy Gate3, New Policy Gate3

Descriptive Statistics

Sample N Mean StDev SE Mean
Current Policy Gate3 30 10829 0.777 0.142
MNew Policy Gate3 30 40978 1.809 0.330

Estimation for Paired Difference
90% Upper Bound
Mean StDev SE Mean for p_difference
-30.049  1.905 0.348 -29.593

W_difference: mean of (Current Policy Gate3 - New Policy Gate3)

Test

Null hypothesis Ho: p_difference = 0
Alternative hypothesis  H.: p_difference < 0

T-vValue P-Value
-86.38 0.000

MI5N7 9-12 HANITNATOUAIIMYAS UL UAIYEIUSEaNEN MMTITIsaUTTYNTIaINN18TY

Y99897197 4 Usea1lnsaai 1
Paired T-Test and Cl: Current Policy Gate4, New Policy Gate4

Descriptive Statistics

Sample N Mean StDev  SE Mean
Current Policy Gate4 30 25233 02035 0.0372
New Policy Gate4 30 67568 04136 0.0755

Estimation for Paired Difference
90% Upper Bound
Mean  StDev  SE Mean for p_difference
-4.2335 04116 0.0751 -4,1350

u_difference: mean of (Current Policy Gated - New Policy Gated)

Test
Null hypothesis Ho: p_difference = 0
Alternative hypothesis  Hq: u_difference < 0
T-Value P-Value
-56.34 0.000



175

MI5N7 9-13 HANITNATOUAIIUYAEULUAYEIUSEaNENIMMTITIIUTaUTIYNTIaINN 181U

Y0987 5 Usealasaai 1
Paired T-Test and Cl: Current Policy Gate5, New Policy Gate5

Descriptive Statistics

Sample N Mean StDev SE Mean
Current Policy Gate5 30 3.383 0235 0.043
New Policy Gate5 30 11799 0973 0.178

Estimation for Paired Difference
909% Upper Bound
Mean StDev SE Mean for p_difference
-8416  1.077 0.197 -8.158

u_difference: mean of (Current Policy Gate5 - New Policy Gate5)

Test

Null hypathesis Ha: p_difference = 0
Alternative hypothesis  H,: p_difference < 0

T-Value P-Value
-42.79 0.000

MI5N7 v-14 HANITNATOUAIIMYAEULUAYRIY s aNEN MNITITausoUsTYNIIaInN el

Y99807139 6 Usza1lasaai 1
Paired T-Test and Cl: Current Policy Gate6, New Policy Gate6

Descriptive Statistics
Sample N Mean StDev  SE Mean

Current Policy Gate6 30 82975 02370 0.0433
MNew Policy Gate6 30 11.2961 04632 0.0846

Estimation for Paired Difference
90% Upper Bound
Mean StDev SE Mean for p_difference
-2.9986 04952 0.0904 -2.8800

W_difference: mean of (Current Policy Gate6 - New Policy Gatet)

Test

Mull hypothesis Ha: p_difference = 0
Alternative hypothesis  H,: p_difference < 0

T-Value P-Value
-33.97 0.000
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MI5N7 9-15 HANITNATOUAIIUYAEULUAIYEIUSEaNEN IMMTITIIUTaUTTYNTIaINN 181U
Y9807 1 Used1lpsanan 2
Paired T-Test and Cl: Current Policy Gatel, New Policy Gatel

Descriptive Statistics

Sample N Mean StDev SE Mean
Current Policy Gate1l 30 34008 0.1553 0.0284
New Pelicy Gatel 30 49400 02307 0.0421

Estimation for Paired Difference

90% Upper Bound
Mean  StDev  SE Mean for p_difference

-1.5392  0.2760 0.0504 -1.4732

_difference: mean of (Current Policy Gatel - New Policy GateT)

Test

Null hypothesis Ha: p_difference = 0
Alternative hypothesis  Ha: p_difference < 0

T-Value P-Value
-30.54 0.000

7159971 9-16 NanITIMABUANIIAULYAIYRY s aNEn MM ITUsaUTIYATIA N 18U
Y0950 2 Usstrlasaai 2
Paired T-Test and Cl: Current Policy Gate2, New Policy Gate2
Descriptive Statistics
sample N Mean StDev SE Mean

Current Policy Gate2 30 46013 02398 0.0438
New Policy Gate2 30 67843 05122 0.0935

Estimation for Paired Difference

90% Upper Bound
Mean StDev  SE Mean for p_difference

-2.183 0580 0.106 -2.044

w_difference: mean of (Current Policy Gate2 - New Policy Gate2)

Test
MNull hypothesis Ha: p_difference = 0
Alternative hypothesis  Hi: p_difference <0
T-Value P-Value
-20.63 0.000
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M15999] ¥-17 HaNISNAFOUAIUAUMUAIYEIUsEaNS NI ITasaUTTYNTIaInnIelU

Y998071139 3 Usealasaai 2
Paired T-Test and Cl: Current Policy Gate3, New Policy Gate3

Descriptive Statistics

Sample N Mean StDev SE Mean
Current Policy Gate3 30 11372 0455 0.083
Mew Policy Gate3 30 34599 3615 0.660

Estimation for Paired Difference
90% Upper Bound
Mean StDev 5E Mean for p difference
-23.227 3.760 0.687 -22.327

W_difference: mean of (Current Policy Gate3 - New Policy Gate3)

Test

Null hypothesis Ha: p_difference = 0
Alternative hypothesis  Hs: p_difference < 0

T-Value P-Value
-33.83 0.000

MI5N7 V-18 HANITNATOUAIUAEULUANYEIUsEaNENIMNITITaIUsaUsTYNIIaINN 18T

Y9987 4 Usea1lasaai 2
Paired T-Test and Cl: Current Policy Gate4, New Policy Gate4

Descriptive Statistics

Sample N Mean StDev  SE Mean
Current Policy Gated 30 2454 0283 0.052
New Policy Gate4 30 6116 0621 0113

Estimation for Paired Difference
909% Upper Bound
Mean StDev SE Mean for p_difference
-3.661 0.707 0.129 -3.492

u_difference: mean of (Current Policy Gated - New Policy Gated)

Test
Null hypothesis Ho: p_difference = 0
Alternative hypothesis  Hy: p_difference < 0
T-Value P-Value
-28.37 0.000
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#157997 9-19 ﬁmn7514@5@11@371/4Uﬁéum/m?/awsgﬁwﬁn77vf775?°z?o7u5nviiignﬁ’aammaiu
o980 5 Ussdalasiiat 2
Paired T-Test and Cl: Current Policy Gate5, New Policy Gate5
Descriptive Statistics
Sample N Mesn StDev S Mear

Current Policy Gate5 30 4328 0333 0.061
Mew Policy Gates 30 12273 0915 0.167

Estimation for Paired Difference
90% Upper Bound
Mean StDev SE Mean for p difference
-7.944 0956 0.175 -7.716

W_difference: mean of (Current Policy Gate5 - New Policy Gates)

Test

Null hypothesis Ha: p_difference = 0
Alternative hypothesis  H,: p_difference < 0

T-Value P-Value
-45.52 0.000

97597 9-20 HANITNATOUAIIUIAEULYAIYEIUsEaNEN MMTITasausTynIaInn el

Yeuan 17 6 Usealasura 2
Paired T-Test and Cl: Current Policy Gate6, New Policy Gate6

Descriptive Statistics

Sample N Mean StDev  SE Mean
Current Policy Gate6 30 8.9207 0.1751 0.0320
MNew Policy Gateg 30 116413 04427 0.0808

Estimation for Paired Difference

90% Upper Bound
Mean StDev  SE Mean for p_difference

-2.7205 04935 0.0901 -2.6024

w_difference: mean of {Current Policy Gate - New Policy Gate6)

Test

Mull hypothesis Hg: p_difference = 0
Alternative hypothesis  H,: p_difference < 0

T-Value P-Value
-30.19 0.000
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M15999] 9-21 HaNITNAFOUAIMUAUMUAIYEIUsEaNS NN ITsaUTTYNTIaInNIelU

Y9019 1 Usedlasuiai 3
Paired T-Test and Cl: Current Policy Gatel, New Policy Gatel

Descriptive Statistics

Sample N Mean StDev  SEMean
Current Policy Gatel 30 3.0097 0.1098 0.0200
New Policy Gate1 30 47163 02330 0.0425

Estimation for Paired Difference
90% Upper Bound
Mean  StDev  SE Mean for p_difference
-1.7065 02264 0.0413 -1.6523

W_difference: mean of (Current Policy Gate1 - New Policy Gate1)

Test

Null hypothesis Ha: p_difference = 0
Alternative hypothesis  Hi: p_difference < 0

T-Value P-Value
-41.28 0.000

MITNT 9-22 HANITNATOUAIIMUYAE UL UAIYRIUSEaNENIMMTITaIsaUsTNTIaInnIely

Vo019 2 Uszalasunai 3
Paired T-Test and CI: Current Policy Gate2, New Policy Gate2

Descriptive Statistics

Sample N Mean StDev SE Mean
Current Policy Gate2 30 4.3356 0.2347 0.0429
New Policy Gate2 30 6.8876 04508 0.0823

Estimation for Paired Difference

90% Upper Bound
Mean  StDev  SE Mean for p_difference
-2.5520 0.5250 0.0958 -2.4263

_difference: mean of (Current Policy Gate2 - New Policy Gate2)

Test

Null hypothesis Ha: p_difference = 0
Alternative hypothesis  Ha: p_difference < 0

T-Value P-Value
-26.63 0.000
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M15799] U-23 HaNIINAFOUAIUAUMUAIYEIUsEaNSN NI IFsaUTTYNTIaInNIelU

Y9871 3 Usedlasuai 3
Paired T-Test and Cl: Current Policy Gate3, New Policy Gate3

Descriptive Statistics
N Mean StDev  SE Mean
11460  0.641 0.117
2620 0473

Sample
Current Policy Gate3 30
New Policy Gate3 30 42.880

Estimation for Paired Difference

90% Upper Bound
for p _difference

Mean StDev  SE Mean
-30.810

-31.411 2509 0.458

W_difference: mean of (Current Policy Gate3 - New Policy Gate3)

Test

Null hypothesis
Alternative hypothesis  H.: p_difference < 0

Ha: p_difference = 0

T-Value P-Value
-68.57 0.000

MI5NT v-24 HANITNATOUAIUYAEULUAYEIsEaNEN MNITITasoUSTTYNIIaInN el

Y0981 4 Usedlasuad 3
Paired T-Test and Cl: Current Policy Gate4, New Policy Gate4

Descriptive Statistics

Sample N Mean StDev SEMean

Current Policy Gated 30 2.0935 0.2088 0.0381
30 57790 04044 0.0903

New Policy Gate4

Estimation for Paired Difference

90% Upper Bound
for p_difference

StDev  SE Mean
-3.5628

0.0935

Mean
-3.6854 0.5121

w_difference: mean of (Current Policy Gated - New Policy Gate4)

Test

Null hypothesis
Alternative hypothesis  Hy: p_difference < 0

Ho: p_difference = 0

T-Value P-Value
-30.42 0.000
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M5 U-25 HaNIINAFOUAIUAUMUAIYEIUsEaNSIMNISIFsaUTTYNTIaInnIelU

Youa01139 5 Usedlasuiai 3
Paired T-Test and Cl: Current Policy Gate5, New Policy Gate5

Descriptive Statistics

Sample N Mean StDev  SEMean
Current Policy Gate5 30 3424 0.260 0.048
New Policy Gate5 30 11322 0637 0.116

Estimation for Paired Difference
90% Upper Bound
Mean StDev SE Mean for p_difference
-7.898 0728 0.133 -7.723

w_difference: mean of (Current Policy Gate5 - New Policy Gate5)

Test

Null hypothesis Ha: p_difference = 0
Alternative hypothesis  H: p_difference < 0

T-Value P-Value
-50.42 0.000

MITNT V-26 HANITNATOUAIUYAEULUAYEIsEaNEnMNITITausousTynIIaInm el

Y9981 6 Usealasuai 3
Paired T-Test and CI: Current Policy Gate6, New Policy Gate6

Descriptive Statistics
Sample N Mean  StDev  SE Mean
Current Policy Gateé 30 7.5644 0.1200 0.0219
New Policy Gate6 30 104390 03937 0.0719

Estimation for Paired Difference

90% Upper Bound
Mean  StDev  SE Mean for p_difference
-2.8746 04195 0.0766 -2.7742

w_difference: mean of (Current Policy Gate6 - New Policy Gate6)

Test
Null hypothesis Ho: p_difference = 0
Alternative hypothesis  Hy: p_difference < 0
T-Value P-Value
-37.54 0.000
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M5 U-27 HANITNATOUAIINUAUUUAIYEIUsEaNSIMNISIFsaUTSYNTIaInn I8l

Youa071139 1 Usedlasuiai 4
Paired T-Test and Cl: Current Policy Gatel, New Policy Gatel

Descriptive Statistics

Sample N Mean StDev  SEMean
Current Policy Gatel 30 3.1228 0.1091 0.0199
New Policy Gate1 30 49840 02758 0.0504

Estimation for Paired Difference

90% Upper Bound
Mean  StDev  SE Mean for p_difference
-1.8612 0.2924 0.0534 -1.7912

W_difference: mean of (Current Policy Gate1 - New Policy Gate1)

Test

Null hypothesis Ha: p_difference = 0
Alternative hypothesis  Hi: p_difference < 0

T-Value P-Value
-34.86 0.000

M5 9-28 HANITNATOUAIIUYAE U UAIYRIUSEaNENIMMTITIIsaUTTYNTIaINNI8TY

Yo9a 1139 2 Usedlasuad 4
Paired T-Test and CI: Current Policy Gate2, New Policy Gate2

Descriptive Statistics

Sample N Mean StDev  SE Mean
Current Policy Gate2 30 4606 0295 0.054
New Policy Gate2 30 8283 5420 0.990

Estimation for Paired Difference
909% Upper Bound
Mean StDev SE Mean for p_difference
-3.678 5391 0.984 -2.387

u_difference: mean of (Current Policy Gate2 - New Policy Gate2)

Test

Null hypothesis Ha: p_difference = 0
Alternative hypothesis  Hs: p_difference < 0

T-Value P-Value
-3.74 0.000
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M5 U- 29 HANITNATEUAIIUYEEULYAIYBIYTEaNENMNITI9IuTIUTTYNIIa NN 18U

Y9871 3 Usedlasuiai 4
Paired T-Test and Cl: Current Policy Gate3, New Policy Gate3

Descriptive Statistics
N Mean StDev  SE Mean
9231 0336 0.061
2.046 0374

Sample
Current Policy Gate3 30
New Policy Gate3 30 35859

Estimation for Paired Difference

90% Upper Bound

Mean StDev SE Mean for p _difference
-26.231

-26.729 2076 0379

W_difference: mean of (Current Policy Gate3 - New Policy Gate3)

Test

Null hypothesis
Alternative hypothesis  H.: p_difference < 0

Ha: p_difference = 0

T-Value P-Value
-70.51 0.000

MI5N7 9-30 HANITNATOUAIUYAEULUAYEIsEaNENMNITITausaUsTNIIaInN el

Youan i 4 Uszalnsuiai 4
Paired T-Test and CI: Current Policy Gate4, New Policy Gate4

Descriptive Statistics

N  Mean StDev SE Mean

0.0502
0.0663

Sample
Current Policy Gated 30 2.0228 0.2749
Mew Policy Gated 30 6.0322 03630

Estimation for Paired Difference
90% Upper Bound
for p difference

StDev  SE Mean
-3.8921

0.0894

Mean
-40094 0.4896

W_difference: mean of (Current Policy Gate4 - New Policy Gate4)

Test

Null hypothesis
Alternative hypothesis  Hi: p_difference < 0

Ha: p_difference = 0

T-Value P-Value
-44.85 0.000



184

M15999] 9-31 WaNITNAFOUAIIUAUMUAIYEIUsEaNS NI IFIsaUTSYNTIaInNIelU

Youa0 1139 5 Usedlasuiai 4
Paired T-Test and Cl: Current Policy Gate5, New Policy Gate5

Descriptive Statistics
Sample N Mean StDev SE Mean

Current Policy Gate5 30  3.268 0.305 0.056
MNew Policy Gate5 30 11368 0810 0.148

Estimation for Paired Difference
90% Upper Bound
for p difference

Mean 5tDev  SE Mean
-7.880

-8.100  0.920 0.168

W_difference: mean of (Current Policy Gate5 - New Policy Gates)

Test

Null hypothesis
Alternative hypothesis  H.: p_difference < 0

Ha: p_difference = 0

T-Value P-Value
-48.21 0.000

MI5N7 9-32 HANITNATOUAIUYAEULUANYEIUsEaNEn MNITITausoUsTyNIIaInm ey

Y0981 6 Usedlasurad 4
Paired T-Test and Cl: Current Policy Gate6, New Policy Gate6

Descriptive Statistics

N__Mean StDev_ SE Mean
64801 01283  0.0234
93721 03467 00633

Sample
Current Policy Gate6é 30
New Policy Gate6 30

Estimation for Paired Difference
90% Upper Bound

StDev  SE Mean for p difference

Mean
0.0741 -2.7948

-2.8920 04060

W_difference: mean of (Current Policy Gateé - New Policy Gatet)

Test

Null hypothesis
Alternative hypothesis  Hq: p_difference < 0

Ha: p_difference = 0

T-Value P-Value
-39.01 0.000
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Utilization of Empty Crane on Peak and Off-Peak
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Utilization of FCL Crane on Peak and Off-Peak
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Utilization of Internal Truckon Peak and Off-Peak
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Utilization of FCL Crane on Peak and Off-Peak
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Utilization of Internal Truckon Peak and Off-Peak
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NAaNAFaUUSEANSAINNISITINUNSNEINTATU F1USUTILSaUNANANTZUILLKNUNS 1A

The CHE Utilization in Each Quarter (Plan 1)
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The CHE Utilization in Each Quarter (Plan 2)

80%

T590 e v+ — — —r — — 1 — . — 1 — 13 4 3 33 e 4
70%
65%
60% [ S—
ﬂ‘
55% —— =}
50%
45%
40%
35% ——
=i
L N — S
25%
20% ‘ ‘ _ '
Insunad 1 Insunadi 2 Insunad 3 Insunad a
el EmCrane 38.50% 37.08% 35.53% 33.30%
ey FCLCrane 59.75% 57.49% 56.26% 55.74%
Truck 36.81% 33.93% 32.41% 30.96%
RTG 41.99% 40.80% 41.70% 41.65%

FUni A.12 Ussansnmnslasiunsweinsnigly dmiunuseunainn sy Uaususala Tu

i
[

UBILAISATSIATIN 2



191

The CHE Utilization in Each Quarter (Plan 3)
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The Increasing of CHE's Utilization in Plan 1
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The Increasing of CHE's Utilization in Plan 2
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The Increasing of CHE's Utilization in Plan 3
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