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Thesis Title System and Impact of Pipeline-Transport of Petroleum (Qil-Bridge)
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Academic Year 1997

Abstract

Preliminary feasibility of a pipeline transport of petroleum (oil - bridge) in the
Southern Seaboard Development Project (SSDP) has been investigated in terms of
transportation engineering, economic and social impacts and impact on the environment. The
study revealed that, the minimum guantity of crude to be transported should be 3.2 million
barrels per day; this could be carried out by a 60 inch diameter steel pipe.

The corridor of the pipeline would be about 6 metre in width and 160 kilometre in
Iength. The pipeline would be built between Amphoe Muang in Krabi province and Amphoe
" Khanom in Nakomsrithamarat province. The important characteristics of the system are that
the transhipment of the crude would have te be considered and that an alternative of transport
of petrolenm in Asia would be offered. I the oil - bridge project is to go ahead, there would
be social .and environmental impacts which include changes in families and communities living
in the area. The pofential oil spillage in both the Andaman sea and Gulf of Thailand would be
a critical environmental concern as it would have grave consequence on the coastal tourist
industry.

The project would promote the growth in the pefroleum and its products industries,
this would lead to increases in competition in this region, the Penang - Songkhla oil transport
project is one of the possible contending projects. Thus the impertant consideration of the oil -
bridge is in ifs timing of implementation.

An early implementation may cause the country the opportunity to use the big
investment fund for other regional development projects; however, a delay in its
implementation may lose Thailand’s major pefroleum development opportuity to its

competitors.
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2 4 60 19 26 30 - 41 13 - 25 13] 73 37 73 57
14 68 23 36 34 - - 16 - - i6 | 86 45 86 66
1s 78 26 35 3% - - 18 - - 18| 96 50 96 i
18 85 29 46 42 - - 20 - - 201 115 38 115 90
20 100 33 44 50 - - - - - - 1142 70 142 108
24 115 40 50 60 - - - - - - 1163 83 163 130
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NPSHa = Ha+ Hs-Hip-Hf
Taefi Ha =  Atmosphere Pressure (14.7 PSI)
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AMIN 12 (919)

Calendar year Crude (1) Finished products Total
1967........ 114,000 104,000 218,000
1970........ 121,000 116,000 237,000
1990........ - - 270,000
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ASSUMPTIONS AND BASIS

1. Assume crude oil fully loaded out at Ras Tamu‘a/Ju,Amymah with minimal delays.

2. Ship speeds : 14 kis except in Malacca Strait where 12 kts is maintained.

3. Assume s.g. of CRUDE is : 0.8628, thus 6,29 (BBL/MT) / 0.8628 = 7.23 BBL/MT

4. Assume crude oil loading rates averagel2,000MT/hr 7.23 BBL/MT=86,760 BBL/hr,

5.Assume crude oil discharge rates average9,000 MT/hr7.23 BBL/MT=65,070 BBL/hr.

6. Typical Berthing Restrictions Depart 24 Ius/day; berth daylight hours only.

Assume avaerage 6 hrs to berth from anchorage,daylight only 4 hrs to clear berth.

7. Crude loading times load (ju’Aymal}/kllanom)
a. Time into berth : hrs
b. Load time : 20.0 hrs
¢. Time to olear berth : 40 lus
d. Wx & cont g’cy(S%) 1.2 hrs

Est total time ; 25.20 hrs, say: 32.00 lus

8. Crude discharge time (Krabi/Chiba): Discharge (Krabi/Chiba)
a. Time info berth : 6.0 lus
b. Load time : 260 hrs
¢. Time to clear berth: 4.0 lus
d. Wx & cont’ g’cy (5%) 1.8 hrs

Bst total time: 37.80 hrssay: 38.00 hrs
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SUMMARY
A Site reconnaissance was conducted along the west coast from Thai Muang to
Takuapa and the original Krabi site on the Andaman Sea Site and along the east coast from
Sichon fo Khanom on the Gulf of Thailand Site

Original port site and locations of the altermative port sites are shown in Fgure 1.1

THE WEST SIDE

Thai Muang (W1 - B/W2 plan) is the most highly recommended site from the four
alternafive sites with the following advantages .:

- Location of SPM is completely separate from commercial port. It is easier to be
developed for VLCC (Very Large Crude OQil Carrier) in the Future.

- Deep water is not far the shore line.

- A oreek exists behind the shore line which is available as an artificial excavated
port.

- Construction Cost of the commercial is quite low.

- It is most advantage for future expansion and hinter land / land use.

THE BAST SIDE

Sichon (Bl plan) is the most recommended site from the three alternative site with
the following advantage:

- The most faverble site for the environmental impact.

- Clesest to deep water from the shore line.

- The most favorable site for land use and Hinterland.

The location and lay-out plan for W1-B/W2 and El are as shown in the Rigures 1.1.
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PRELIMINARY COST ESTIMATE

Estimated construction cost initial phase for recommended ports and connection
route is approximately 18 Billion Bath
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1. nquﬁwaams‘lﬁaazjﬁ’uﬁ (Static Fluid Theory)

olfifaamushledandnlumsoonuun tasdnazmathanuesmsaaii
ynarte arudhlevesnslialao sy uazasTwalaglifusadunfy  dhidesiy
S nopgveshraegiuf |

() 511?1%1%111113 (Specific Weight) 1‘?1ﬁﬁ’ﬂﬂaav’ﬁauﬁqﬁ%zﬁaaqnﬁatfudauﬁwa
doussiulunguiidesns Lﬁan‘qﬁwﬁ’mﬁemﬁa sazidomsmianhninningre miw
smin (Unit Weight) 1159 ﬂ'mldass‘1’11.mmlﬂa1fwﬁduﬁwﬁ’u 62.5 Uousyau.il.

(2) ANUONIUNIE (Specific  Gravity) ﬂ'smdaai‘i'wmmﬂué’msﬁmmmﬁmﬂh
maqﬂ%‘mmmawaa‘lﬁaeimfmﬁ'ﬂmaaﬂ?mmsﬁ;ﬁ'lﬁ’umaa*tf'z g mnzvenh add
AUNIAY 1.0

(3) AN API (API Gravity) 8n513aaMu633 API Taovia lluda 1 uRens

a ow oy Y - ar ar ar o @ a’)’
gramassusaafufiiy Fddnvuzndudidunrudandum:  aslisnouduania
L 4 Y o [3 fl w2 ‘ " d ] 1}
waruianaadasia APL szdinuaaenauuily “ans AP uazlidsendn 0° - 100°
2 o A : 4
idhudnnangulumsfa sasdmuaeridienmdadiu 100 APT Fezulfounlasmh
\lﬂd ] - eé‘ ar A ar Al A ar 3 ] t_‘.i
83 90° API szwhamdnfusiiniufiminfigauaznniga duiuanudi API gaiiga
QA ot 1 A Cl ar 1 ot
qunginldduanudi AP gefige quugiiiléfunomdas Ap1 Sedlunasgunhiny
o & A ) ad o =
600 1. fartudratinnudisduny o quugidu sedavihliidiu & guugil 600 wl.idurion
v
n) gaanlaandy  (Conversion Fommulas) gasde liladniiumlassziia

71823 APL AR A9 M0

UIYIAWEIE APT M 60° = 1415 - 1315
ANNANIUNIE
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dioutlaanal
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y - -;iJ ~ A 1 1
) thiufilfeanuuy (esgin Fuel) thifuiemaidnanaiidosvudlnsnave

3!

3 L
dubnheiua  dnfuuuFuvoan

ey ar Cl ar té - 1
(Motor Gasoline) tazthiufl¥iumsoatiuloviu Jet Fuel)

A A .
$041U (Aviation Gasoline)  UHTUUBITOOUS

1 o’J ar A o~
TIUUNATDIALEA

Ed b Y
(Diesel) a1 (White oils) 191 WWuiufa (Kerosene) 81wdnsgudahadiuniansm

z Ay Dy s -4 £ J o ar hed aF
Wiy quenAveniviudemBwailiznsnidnnansdinquanyusvesamiug

b 3
(Rederal Spacifications) tgdveanudveuiniudendalufamsnmsdiunnlag

4 0 A o 1 & A Al wod | '
walll frual3lumsnd v wdusn ldnhdudemEiiminiige uasunhiqa seli

1 by A Ay g [ J J o =4 @ 6 W A o
unndedy 340 API dalimehellinandil anudndunziszdludidwylunsihum

=y tl ar [ ] Y ar 1
AR0OALILINEIN UM TN UNIIND

» 3
MINY -1 anvasinidemas

API GRAVITY AVERAGE
Fuels FROM TO  AVERAGE SPECIFIC
GRAVITY
AVGAS : iihudends
115/145 65.8 74.5 70.0 0.7022
100/130 62.6 742 684 0.7279
91/96 63.7 71.5 676 0.7107
MOGAS  : thifusneud
REGULAR 58.5 68.9 63.7 0.7250
PREMIUM 58.0 63.0 60.5 07370
P-4 (1f1ﬁ'ugﬂ%{'aaﬁu‘laﬁu) 45.0 57.0 51.0 0.7753
KEROSENE (thififha) 39.0 46.0 42.0 0.8156
DIESEL (1{133’143;%)
50 CBTANE 34.0 17.0 36.0 0.8448
40 CETANE 13.6 176 36.0 0.8448
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(4) ANUNTA (Viscosity)
ar w ar 4
1) AIUNIAUT  (Absolute Viscosity) adwmilaiuanasYanrmdusiud
A ©3 Qo
setarmmn wiedw elfifamslvavemowas anwwiladuddamoly @
3 A o gt ar A Ao o ] e o
g wieddwmsadwdumslua ddisdamelunaile vauraniianuminun
3 & A A o ar 33/
Fuminiy  deveamariinrwilafidelfifamsdmmmulunslne  Adesnmaedaldi
anunilaud 9 veuiuszdedldussdulamhlifaaudraar hfvaunaasulua minedaly
- = el 2 w . £ A v oar ¥ & e ~ oA
sTUUMATAUBINNNIAURAAD a1uingd (Poise) Felivuanhny ail - Jui deiu
o -
N 1 MIWELFUALNAT (one dyne - second per square centimeter)
4 v
1) arsmasulniveannumila (Kinematic viscosity) Wusasdiuvsanam
at L af ar -3 A
wilaudvaavaslva ludasnnumindls As anmnluludasn fygnuiedisuiings
» st
farwudiuvasveslua Afe hmindwnemsdefinannud o ssdmimea 322 ¥/
= o e =l o oy [] ar A 2 4 73
A o szdnimaa) mbelavssmnadouhuownuvile A9 alan (Stoke)
& ey o . I/ & 24 e §_ o e
W30 wufalfn (Centistoke = @ o, Stoke) FruwavesaldndumsuruduasdaTund
(Square centimeter/second)
(5) Qaungil (Temperature)
ar 5 A 1 9 a A ar s =9 1) A 3 F- 1
gudnpuziauaiindnudy  Slinaduianingugidupuadedndae
a P ad 4 & 1
USInasuazaNIEI APL iU mgurgiiiinly udanuiy anuadumne uaz
o o A 2 ad
araniiiasznlFohilumnansedudy mszdemguadis 9 Afefuawgunglil S48
o a 2l A = 4 4 P
frumeimsdadia 4 figndes diequugil 600 Walu Ade MidewAniildugungd
¥
g lumsiiuanasinsvssguanyusiaae
(6) ANNUAY (Pressure)
L1 iy ar 1] A ol 4 ar
lumssonuummsdubiiunave  anunlasunasluszdumagaueainiu
§ a o oA o b A Awjea A 24 &
@anwdsnnsedunitalgBnszdunils uazmsivannfiniidhli@ahniis #ia Wares
3 ‘ t
UsEmssrny ﬂzagjlumsmﬂumwaﬂdﬁaﬂmsnﬂ*uaqﬁ”l (Hydrautics) Tnewialaluda lu
add A g = ¢ A o od ] & oA "
astifiasindsauledde nigAnmalvosvaslvavaznyailiagiuil (Hydrostatios) 1UAD oY
ﬂ! 1] 1 s CI -3 &
Tuit 4 Damalna v eglududn v luelfifamdslualine (Stackiine) uaziiuse
indelfifanalna (Hydrodynamics) 1 HinTeaifonnhimrguan ludeiseiuiy usea

4 ' a 4 ' A A
wawdwziunaaliifams liratulsiemaeas uazlidudodnidu o fdaiiumslwa wio

3
1 L

or Ll Al o ar 3) ] ¥ A
Fooonun & lugiluesanudy 13w (Pressure or head) Wogauiuiudiuszuniill
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(7) Aniniuegnuh (Static Head)
ar :‘ as 1 ar c::! = ar ar oy @l a' 1 ar c! = ar ]
dniuiuediud mneds medeanudueniniuvasiisediuh wie il
3 ar A = ﬂg 6" ot Y A T ) o‘j -~ ar
lwa anudu w gale 9 Adadunmiminvesivenagmiiogaiu wazlavlnfazia
¥ s s/
o @ o ar =y o g
G e dwduhanedudi deudmaaih @sp aunsamldlasguiiihiiquihuie
1 3 b 3 .
Fawr 0.433 (30 wsdan 231) rEadueliiuladesihinninonadni Adedinnudy
v .3 @ & o o 3 ” o
Hounimhluanugainhohiu gas dmfunlaousninimadunnudy taznldouaiy

o ar f.’t’ =t a t:'iJ
Fuiluiniiiaeil

Ay @S = Waih (fm) X aNuaNUHIE (SP.GR)
231
wia AU @SD = 0433 x Wath () x AWARIUME
w3 .
gar WA (Reet) = 231 X aNWAU (PSD
ANVAWT UL
whe W ety = AW PSD)

0.433 x AU UHIL

(8) ANUNAAUUDIVI THINF (Atmospheric Pressure)
w o da § A,
anupaduressnma  fhenuduiifanathminvesoiniaiuilnagy
= w 4 - 1
agnrilefialan anunaduusTsnInmIzanadiolissAugIUn
A 3’ o = ey c!n:g A-Ji ar e& =
nFosguiinzinls@nin ATy WennuAAAUYOILITNMAARAY FINUITN
o 4 3 5 4 H o . o
aglussduguituiy - wewmgiinsesauuudvauniasguilnedatanadld 4% dwiy
A L] ar
N 9 1,000 ¥fo veanuganniiondisdy 3,000 e
©) ﬂ’J'l?Jﬁ’u‘ll’tN‘lﬂﬁ Ty (Vapor pressure)

a’j : ar 2{’ e elet o ] [} ¥
PYDIUWAIVHUA Iﬂtlm1'1131&13!HLTD"EIL‘HE’IQ11Nﬂﬂ14iu$l,‘lj“lﬂﬂi,l§]$3,ll!.u’ﬂumﬂﬂﬂlu
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2. nuflvosvodlvanaoudl (Dynamic Fluid Theory)
1) ﬂ"':mmﬂuaﬁ (Reynolds Number)
A T 1 -y A - ¥ L ar
glovsanar 1 lvaldeuvads  ssdesfinruntanidaiitfatiuszraned
vaawauazinianmelueao
A a ' P ' A - Yy o )
rafufannduihguinaevenis usamely uausewila e ldone

o -] @ o ar cf
woas s Tuad Reynolds Number) gas dmsudniaus Tuad Hdail

R = 3160 x Q

dK
A o <« 1=y 1 a
dle R =swnwsTuad (ifimbeda)
o =mslwamelue Gy unaasuni
1 o e
d = duhguisanameluvede dh i
A ey a |14
K =mundeuhnvesmmuiiadiuendaidn
(2 fANHa (Friction Factor)
X & L] o ¥ o A a ] o 1 3 1
dnmifladnimnfasufumaifenasnousTuad  dudguinanve
HAZAMUUFUT VIR NI LN
Y
(3) Magyduih (Headloss)
mrgoefeiniviudennmiffaiiinelude owdanlden dwninifla uas

Py '
W idnn gasnyfnlgalives Daroy Weisbach

Hf = 0031x fLQ
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Q

Farmslva du woaseuani
1 o ] g
d = nnaduhgudnaamolue dlu i
(4) gas L“JJ'EJ‘LQUS (Bemoull Equation)
‘:l o = ﬂy R 1 <3
gashldmnlfinuns lraveniniuluveds fie gasneyed

P,+Z, +V,+Ha = P,+Z, +V,+Hf

w 2 w 2g

|

L
warlwiuiigoydoTasanifia du a
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Ay dlu sleusmsifa

b4
= thyindumne bl Yeud/au.il.

]
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sefugamilefiuswiidniua dhu ia

< N 2 7

It

o -~
amndalums lwa dhusfa/Fundl
g = dasusamamdiaimnz = 322 adundiAni

o :’ A A ) ] 1 ‘i’j
Ha = snhiniiadulasmsguasndagadn q dhnfa

o ar 4 oy ' A
Fmiuagueans lvana lozioisan (acque Vincent - Genod,1984) lagdie

a ~ A el as ' A
Frns Idfnsanseulums lvaveseanawdridiuveaarifussnadunio il &
] =y ar - A =
usapfie  msisamannvasauduuarmsnidsunlaluFequuginue a3
=, al 1 atr ﬂ!
wisandnnuramntaelugindanuvasveunal tazuiuASIUIIBINAINUTIDD
doams llFnumslua FagndilasthuiluazinFadanudy
= o2 @ ¥ A o w = 1 c:? ~
msanswitemsgudoanudiluiorsihu@dniy  maemsgydomariiei
1 ] A J L o qs: ¥ e oy P | A
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A3 1 1 hid Qr o d
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o ¥ A .o ar \J
MIATHUNRA mgﬂ{é’m’awawumnwluﬁauaxms AITHUAA U UTUDIA ﬂﬂlﬁu
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y R
INAHUBINTT Inaveavad lvanaly

Re = VD
2
T
Ap = L x V xF
D 2g
Ar = KRL Q
s
D
F = 64
Re
025
f = 03164 Re
i = 174+2g D

Ve 2

oatg+[8 + 251 ]
e 37D ReVE

A
Taof P = Fluid Pressure, Bxpressed as the light of a column of that Fluid

—
]

AP = Pressure loss in a pipe segment of length
f = friction Factor, dimeusianlers finction of Reynold number

B = Friction factor which as a function of the relative roughness of the internal
pipewell
g = acceleration due of capasity ;981 cm/s2 = 32.18 ft/s2
v = average speed of the fluid i11 a straight segment of the
pipe;m/s = 100cemy/s = 3.281 fi/s
D = Intemal diamefer of pipe; m = 100 cm = 39.37 in
S = density ; 16/ft3 = 16.02 kg/m3
Q = colume flow rate;m3/11 = 4.40 ga]/min.=98.1x10‘14ft3/s
€ = roughness of pipe wall
r = kinematic viscosity csf = 0.36 1\12/11 = 0.387 12 Jiil
L = Length of pipe
K = constant (= 0.101 when P=ft,L =ft, D=1t )
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3. mafmoaeenruBMIRERThmare (Woardn)
31 pa1h
(D asoenmmmsavdaimee desnszid 4 funeu fe

() Heduiviuenida Booster line) spuunudefl A oftegsznduiousyn
N (Tanker) filJ vjqﬁ'uf"lﬁ’ufhugm (Base terminal tank farm)  ADIDOALUULEAVIN
maﬁaﬁuﬂnﬁwiw"m'smf'lﬁ'uﬁwqufuﬁé’ﬂs1'lﬁaﬂaﬂﬁumjﬁ'm'smﬁﬁ’muﬂlﬁ’qn
(Unloading time ) uaz¢1*;m@%qﬁﬂ11ﬁ1gmf1ﬁ’u (Capacity of the Tanker)

(V) ﬁaﬁqmquﬁ’aﬁyﬁudﬁuﬁm (Reeder line) sruunared e szszmae
7,801 mﬂ".jqﬁ'u{ﬁuﬁquyu'lﬂﬂu'ﬁaﬂmﬁm?ﬂagmimmam 1 ssuumariedan f
wdpswonuuuusanndudy 4 Wiy m51z'.:'"nﬁé'ms’lﬂwsqu‘nﬁtmmhqﬁu'lﬂsrmﬁaﬁmfw
sfunnie uazfuandhalinndedniiiumelng oMain tine) Sndas iosnroneilion
fotufluneuild iy (Critical area) @591 azmsfamdfinavniduezi l¥ifensgy
L?reijaﬁ’aﬁywﬁu'lﬂf’ffw) gt '%'ql%’ﬁmiyniﬁ'ﬂmﬂﬂg‘lu (Standard wight pipe)

@ veduiuiumuling Main fine) suyvnaviodaudl Tunnamiliniosgy
WAY 1 MRTERIRIaT (Assault seotion) #adns A1y IauRenfuviodininys
6’«1{1ﬁ’ua‘m§1u wmsaddnanneg eiminan (Light weight tubing)

@ vosniufudnmth (Assault Tine) ssnmaviedauiezdecennuuuusnan
iinviosouitadniuld (Rlexible hoseline) mseonuuTiedui el s sunuas
dmrua idhanasigu TnolFinsuasnseenuuLtasdnuvesdahimelgpnld

@ lumsiuom uaz sanLULMs Al IhmeHe idesmsm 3 Aadaofudn

(M) ¥ 1Az IUMUUIND (Type and number of lines) ﬁuagjﬁnﬁﬂﬂtgﬁj Az
aoilfimhezegdhudavusingd @ud wiold

@) ¥ila matdiznon uaz Sruruveuniowgy c‘i‘ﬁﬁumjf‘i’umi'lﬁa Y uas
amiiavaniiiy siauazsnmunnde anuem uazgUd I (Profile) ABIUUITINIHD

() ﬁé"wmm?mqu (Location of pumps) ﬁgamaaLﬂ?ﬂaquﬁ111§uﬁadq1faﬁuﬂ1ﬂ
50 u,azﬁaﬂ‘aﬂ1quﬁ’<|1§1ﬁ'ufhu§mﬁy’m'1ﬂmﬂ ilasmamsihauuestesediafinamidish
Fureansonuatosqusnidhdaeiu g uidisdon 1y Adednannozagladnema
uamjaﬁ'ﬁf;aﬁumuﬁﬁ'n f"fﬂi%’vﬁaﬁai‘fwﬁuﬁwlﬁq}: Fadluszuurefthandasaufugs
Fuhusiahiannsoszduntesguitonm ¥ aiuld dlesnnezihliouan i575edead)

ey A et Vo ' 3 o 19 @
Famsnaasasguliissesiuiu ludwvesieduiniumelngyaemsfiiusenuuy
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o
3.2 ﬁmr'aﬁ}ﬁumm%'a (Booster line)
(1) Ha31M5gUIINGD (Throughput rate or Flow rate)
¥ Fd
s 1ar ar U A
Sammsguoziuegiuniuguesaussyminiu uaznarudehdniug

at I3
AP = ﬂ’é”mﬂ'ﬂﬂﬂﬁ'ﬂ x 42 unaadu ANsEa

A &
navudfin g x 60 Wi/ Tue

Flow Rate = Capacity x 42 Gal /BBL

Unloading time x 60 Min/Hr
(2 ¥ila uazd v
ot [:] «r 1 ] ar Q‘: o
Sasmslna  dwmsuvedauiersnidlener  Sannsguinnidassiau
A 3y T A ¥ ar
ATIEMNSaueee @naasuantl ) figege yilavenieflfifludedainiuninge vede
3
Titoinninunaagiuaue
3
v d
3) Hiluhesnuuy (Design fuel)
@ A wue’w:‘wd é:u:‘ doywci
$Swnwvesafasguezdniusdniviuiesauuy  Sulniuheenuuuasiniub
o | a A g
winfigauaziinmmilagsgaiivzthinsgy duluniidnawds ©ile (APLGravity) M
17
o d
gavzdlnhiuilfeonuuy
o cl =y o
(M) ANHENIUNIE (Specific gravity)  Iuvazhigunglanad anwandwmnme
= oy o 2 ﬂg A 1 gt 3/ & o o
azamiiaveainiusiivgaiu tiesnndusnedesaunsoguldulinssnsiuhiioms
s A —y A QA Q.
wumda ezdeesnuuunssiquugiaateiiqe quugiineiesnuuy fe guigiin
! di‘ A4 9 b 1 3 ’ l
nay (Mean low temperature) YEIWUNTUT SN INITTTWISVUNNNIUU
@ S Tuad Reynolds number) $11313 Tuadiluanasrinmsnausans hia
A g a o & g
(Turbulence of the flow) tffasarnhnmsandidiuihlfifannudu FeaihnldTaogas
R = 3160x Q

Kd
A 0
69 R = $1u3u5 Tuad (Reynolds number)
Q =dangudsuuaiiuunaaudsinil (Throughput,Gal/Min)
p -
K =manaeulmvennunila Sy Fufalen
(Kinematee viscosity,Centistokas)
57 ] o ¥ 9 o Qy
d= mur-ngmaﬂmaﬂw‘l.u‘t-]au:tmqﬁ]um

(Actual inside dimeter inchs)
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9 . e J ag 1a) o o ¥ o
(5) a1 Friction factor) MATMIHAIUBIAUT MM THad uazvwAduA1gUd
NANYIIND
- . o
(6) ATUEITITIVEWE (Actual Tength) D ANMEIUBIE laldssaemanunumis
4 o
(Net the map distance) Fannn ldnnmsdisruuInuve
= A 1 : al A =t u’f, ¥
n anuwsnidiuma dewnszezmeisdainiunnGe Nizvzdunnnaveiede
1 ] - C& i ¥ 3 =y oy at
dn q dowvzdeunfiadiuewe  ddedadis q fMudannudmums Ivaveaiiy
& 9 [ A | ] a A L4
armemvsseFiianudnmiulumslva  sewhdudadoudasdrnduonld  owny
3 a ~ ' £ o
Mumauestodoudazin  Aadfuszozmavesnnuenie) amwnidiuranezildlag
1 ~ ar AC\
{1 Taseanuonuieswesie vndhdu anvenvesrenfa ldvnamsdunvesde
b
AOTINUA
o 2 o d ¥z w24
®) magaudeini1 (Headioss) nomdiudigydelisdu (hunfavesiniy rles
anamifialuemdlnvains Darcy - weisbach Equation 70
2
Hf = 0031 BLQ

45

A
G0 f = M NUEA (Briotion factor)
d
L = mwﬂnmﬁuwa, L‘ﬂui'!ﬂ (Bffective length, foot)
Q = dasgudsuuadhuunaaouanit (Throughput,Galjmin)
&
d = duhgudnaamoludediuiiy (nside diameter of
pipe inches)
) Ay . A ot o oy a Aﬂ) i3
(9) ANUAUTIADINT Pressure required) BlonTumsgaantihnNuaundonsn
sz 1d5uvnn3ud Bemoulli's Bquation

2
+Z, + ¥, +HF

2
+Z +V _+Ha =P

R

w 20 W 20

" o £ A o
) aumstiennsalsultietulums ldueas dissmavinavesiotudoy
o & g v Ay o
fuafofy dwddumaludadasmaese uasdhrunninfufidhduesalidnn
v _go = &g & 1 A oo gl g
foRsu@y arus sy ldulFeunlias aziu aunsezaawily

P, +Z, +Ha =P +Z, +Hf

W W
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A’ ar Q ¥y =y A
@ aupsimdaransohldheiuhien Tasfinsannnnissguynguasige
A v T ] ) ’ A A A ;j o
Guduunamanie wifuldh Ha (Head added) anumauuaviabuidfitiuing fe il o qud)

»
aaean1e aziudald

P +Z = P+ Z, +Hf
W w

@ dommimenamavesiedaitimage fe quﬁaif'nﬁmi’maa asziiu
0 mnrhasalmemefinseinuduiomelilresenvindmoveasgueadiiiogys
gaveasdaiui gy dnmaldfianadugunndly szdamslranou dlfiiai
Souluds  shlfaznouuasivanmausssiueginiineluds o lairlszeadiguni
21 23 Bemoulli's Sspanuifiy
P +Z = Z,+Hf
W
donduaums lmands flomarwduiideamsey 18
P, = W, -Z, + HD
Fazihnbedhy doudmenfa vasmsuladlifithnleudde asaii Sades
5820 144 9218
P = W(Z,-Z +H)
144

o P = mwduiidoinsdi Yousms19ia  Pressure needed, PSD)
w = iminveniuiuflesnuuwgnnadia
= 624 x anuesiwmng du Yous/gnaneiifa
{ Weight of a Cubic foot of the Design fuel =624 x SP.gm,/fta)
Z,= izﬁﬂﬂlﬂﬂ‘ﬂﬂﬁtjﬂﬁ’q’mﬂu ‘Ij]?‘l (Blevation of highest point; feet)
Z, = wﬁ’n‘uaaﬁamﬁgﬂ‘l{ﬁu r‘i‘lu ‘l:]ﬂ (BElevation of the tanker, feef)
Hf = msqngn,%’mﬁ‘mf'lmnmm’?!m?mﬂuﬂm (Headloss due to friction, feet)
anduvaundosgulndosdoninminesndonnaruduiidons @
& f0inaums Bemoulli's nadwiild do arwdufivedold uazesnuuuniasqy

L
funnie (Booster pumps)
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(10) $1ununToquidoeld Pumps required) msfinsanyiavounioquidudou
'J'wz‘h’ﬁﬂ?mgmﬁﬂ‘lﬂ Amsuvedaiuiunnde m?ﬂqgmﬁﬂ 4 §r 4 (4" - 4 Stages)
Frivshild mswlumnmaﬁaa‘mfﬁumpﬁmfmzﬁaaﬁmmﬂﬁa‘lﬁanﬁ 6 111 athe
uiluay uaxéhﬁ%”mﬂ?ﬂaqnﬁ’"l 6 11 TR (6 inch, single stage) HLNAEIR L lud 0
(Self priming) i lai1¥Bnumhuiy Lﬁmmﬂm‘?aqqumaqﬁafuﬁmmﬁumﬂLﬁm'ialums‘h’t’
AMUAY ﬁ’nm?mquaﬁumm?a wiszazii TaldinTesqu 6 fi 2 fu Sedetuu
Sufy wiowuns F18 dwivveduiuiunnide assvennimeteduitanoufousuh
ad lnueelfinfosquileonhiy  Swdhlunsflanduora@umioud lifgeds 2100
sowndl SunTesguitlihnuadudaiiouds aselliRunioufivn 1,850 soupndt

sAnh uddrduiuhanddemauazfudinmdu q Wy Junsdiildiuredainiuen
(59 ﬁﬁmLﬁumé‘m‘lﬁ’qsﬁ’jvuﬂ:ﬂussﬁdwﬂ'mﬂma fin Ussum 1,975 sowui
ﬂ1sﬁ1qm‘uaqm?ﬂagu11’:113'14%1ﬂﬁmzﬁmugﬂm’ﬁma1 (Lilnanalah amfu?ia
amsofiesliifmmsslaf & ludnl edalsian Siafmsdouigaud fnisezdu
wdoslitoglndfunwensovesiath o 1850 seuandt Seweflunsd dnveizans
Ugidm ez Wannsonsufdnnsl§icnus  udannsonidaniidude
i
() fnsammnsduldadszaninm o 1,850 souand @nnW
- nlss@NENMgege w 1,850 s0U/T
- a1 5% panvpulesudgagn
- mndumaszdudaddu ldalsz@niom 1,850 souandi vziAagada
2 90 Uudulds ‘
@)y fnsanduld@anmuensoveninh o 1,850 seuand @nam
- andunmngadausasgadaiudufdanmainsoves  inh e
Amtuegadalmitudn 2 9
@ WdulRnlsz@ninvinazdu 1§ iFanamnsavesiaih a 2,100 seusnd
- wnlszAnEmngege o 2,100 s91ANH
- AU 5% sonvnnleswudgaga
- mnfuszdudannduTdalszaninm 2 qa
- ngadana 2 maduiiaduduTdy Sannyennsaveniat o 2,100

S o |d?J =t
seuAny fmuagalindiudn 2 9a
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CONDITIONS FOR SINGLE 2 - STAGR TUMP
(THMPELLERS T4 3¥KIES)
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v - 2 Fuldalsz@nsnm w 2,100 s

Ter sguare inch

Total pressure in pounds pe

Totel pregsure in pounds per sguare inch

Conditions For Single 2 - Stage pump
(I¥PELLERS In SERIFS)
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A 4 o =)
(4) 1ATOIGUAITOI (Reserve pumps) $waunTosgudadidens senld
: T 4
athalandanila mungdelali
fé A ¥ L3 s o o 3
- $ilinTosguifesnt 3 mFes dosdiduduluund Tmsdwuumninua
o o Al A o
fo 3 uazilawpdusnmudnlumaegs sadusfld szdusnaununiesqudises
@ & 3 e &
Frethe amilnTosquniniunnie i 4 una @3 = 133= 2) dudu el
A o 4 ; 4
Surunesgudresfio 4 19509 ( 2 1oad1I93 x 2 1ATOYUNT)
9 g & T oA 1 a o A & ] ddy Y or
_ diimTesgudsdusdududuluuas 3 wiee wiswnahluasdithive
’ 4 & Ve oar o 4 A o A [ n ¥
nFeagudsen dedududumiosgqudnluner SHunweuniesgudmsonzmla Tau
A A =y ak -y bd at
$unumiesquinlFFifaueTe wisdas 3 vasllaeudiusnoudulumagedaTyl
Y A A4 3 o - a 1 a2 A dAq v
famte amiimFasguiiniuninie § 6 uorvinudy udasuotiniasquinly
S R S 4 . 4 .
UffRnuey 5 wies Snumiasgudnesludazuninisil 2 w58 (5/3 = 1.66 = 2)
aziy Tundazuninefiniosqu 7 miea Tao 5 misnlfidnuuasdn 2 wies duesdld
y 3 5
Yondsse¥efiddy Ao nsdeduduniy sxdoaldiiniuliradn wiodoulyl1d

A A A A a A
Tunstifimsoaniiunsoslabmaidaulsld

3.3 ﬁaa‘ammj&ﬁ’aﬁﬁfm}mgm (Feeder line)
(1) 895191 (Throughput rate) f‘i’mﬁqnmaaﬁaﬁqmﬂﬁqﬁ’ai{ﬁudﬁuﬁm %uﬂg'ﬁ’n
anudsamsszdrfurenniwidudainild  uas nemlfiffeulnddety @Felae
sssuaneziiu 20 $11u9)

Sy = anudoantsdotu x 42 unaauanisa

ranlfifau 2o 119 x 60 wnfianTua

Throughput = DEMAND X 42 GAL/BBL

20 Hrs x 60 Min/Hr
o ] ». = - | o & 1
(2) YA HAZIIUIUN WD (Type and number of Iines) ‘h'uﬂ‘ljﬂﬂ‘i’lﬂﬂl‘i’f MITUNDA
o Hd 5
nnfedainiudugmdl szdsaluderihminnasgnuaue |
Y oo A d o A 1 o A
@) inlufiennuy (Design Fuel) wWiuiildeosuuy dudonufildsenuuuin
3}
uda
a & ] o e’dy A i
@ s Iued (Reymolds number) a1v0381u1us luaailsznlaguuilashlan

—y r!i Q D” ar A 7 ar A =9
Ay dissnnswnniwiuluenaswlasly Wdwna lndaai ldeTurenuda
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e 9 o~ cfd{ o 3 = 1 e oy al = =1
(5) ANUIINURDTI (Actual lenght) 5vogil N9 szuziudvTInInyedainiy e aanll
A oy LY t! =§ ; ¥ a = y o
mFosguniiud 1 Feszesiilngsssuamaiiny 1/2 89 1 1ud
o Ao 4 & 2 v
6) AaNueITiiuna Bifective lenght) szoziliiuhdiana astiunauosdodonig
< 1 = & “a
zpIzRInTaaudans lna Sedenimnfadae
=l s :’ (=} o A An ¥ [1 oy ar <
(1) MsgdeR NI (Headloss) 19gasfeaduiufidiuanluve duluiunnie
Y- | o _l:l 1
(8) AMUAUNADING (Pressure required) 11gATV89 Bemoullitt Idu)aslioudin
1480 Ao
P =W, - Z+ H
144

athalsfid avwdudl denamudindodlPlunsdediunanita wasssduany
gqﬁm%‘uu'lﬂ;ﬁaﬁ'yu FlaouioTaud m?ﬂqquﬁummjaﬁ'qgwﬁ'ui{ azfeahmhilin
fdadulfsuamiiniergumnoay 1 8nda0 anudy o Y dntake) vesamiiindes |
qualsazdosd] 20 Youdmsaiia mﬂmz‘l[fu %gqaammmﬂ?ﬂagmf'lﬁumﬂﬁaﬁ'ﬂfni'u '
&rommiiiun i i uminsves Bemouli 3n 2 ovimanaiia fau
© SnunTorquiideans Pumps required) uﬂﬂ‘il']ﬂﬁ§501€1ﬁuﬂg'1ui$ﬁﬂ_q'Qﬁ
foawaudundosgquaiamivaaudiluduodds biflarusutiudedld aziundesqu 6 i
Fuen fudrdeiues Ssruminnld wdealifindosqudises 1 mfes dmiuyn q
1 - 3 mEoeilFiAen w ﬁ’uﬂ%&aagmf'lﬁ’ummjaﬁaﬂﬁﬁ'ﬁﬂmﬁﬂ& 1 1503 N304y

e A A " &
fsosezdaadl 1 509 dlarwduszdlu 2 wioe

>
3.4 viegariiuawlneg (Main Line)
o U ar o9 = o a ] t:l |
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New York Hamburg Antwerb
Unloading Truck diver Terminal operator Speocial co.
Tally,measure Atevedore Terminal operator No checking
Transport to shed Stevedore Terminal operator Special co.
Transport to ship’s side  Stevedore Terminal operator Special co.
Checking, tally No tally Special co. Special co.
Loading Stevedore Stevedor Stevedore
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New York Hamburge Antwerb
Discharging to quay Stevedore Stevedore Stevedore .
Sorfing/Tally No tally . Tally Firm Tally firm
Hook foofiranspore to shod Stevedore Truck eperator Tally firm
shod to plsce of delevery Stevedore Truck operator Tally firm
Car loading Stevedore Truck operator  Special firm
truck diver
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(Tariff of port charges of the Port Autority of Thailand)
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1. Charges Against Shipowners or Ship's Agents
2. Rates and Service Charges Against Consignees

3. Charges Against Service Users
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CHARGES AGAINST SHIPOWNERS OR SHIPS’ AGENTS

Channel Dues

Vessels of less than 500 nr.t. Nil

Vessels of 500 to 1,500 n.r.t. Baht 2.00 per ton,
on inward passage only

Vessels of over 1,500 n.r.t. Baht 3.00 per ton,

on inward passage only

Wharf Rates

'The rate against vessels for the use of the Port Authority’s wharf is based on
the net register tonnage of the calling vessel and Baht 1.10 per ton for each call of not
more than 3 days (72 hours) is charged. For every subsequent 24 hours or fraction
thereof Baht 0.30 per ton will be charged.

(Charges on the use of dolphins are not included and will not be counted
continuously).

Cargo boats of less than 200 n.r.t. which land timber for export will be charged
Baht 50.00 each for each call of 3 days (72 hours) and an additional charge of Baht
50.00 will be levied for each subsequent day (of 24 hours).

Lighters which land their cargoes brought in from oceangoing vessels are
charged Baht 550.00 for each call.

Wharf Rates for the ‘Second Call’ of Vessels

1. A Wharfage at Baht 1.00 per n.r.t. per three days will be charged for the
‘second call’ of a vessel having shifted from wharf of her own accord. For
every subsequent 24 hours or fraction thereof 25% of the rate will be
charged.

2. A Wharfage at Baht 0.25 per n.r.t. per day will be charged for the ‘second
call’ of a vessel having shifted from wharf upon the request of the Port
Authority. ‘

Harbour Master’s Overtime Fee
For mooring or unmooring a vessel outside ordinary working hours a fee of
Baht 35.00 will be charged.

Charges on Through Cargoes

1. Through cargoes temporarily landed on the wharf for convenience in
discharging the vessel, are subject to 1/3 of the landing charges for the first 12 hours
after the respective vessel finished her final discharge; remaining on the wharf beyond
this peried, this period, the cargoes will be liable to full rate of the landing charges. In
case such cargoes remain on the wharf later than the free-storage period, they will be
subject to the applicable storage charges.

2. Cargoes temporarily discharged overside into a water craft and then Joaded
into the same vessel are subject to 1/4 of the landing charges.
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Charges on Transhipment Cargoes Landed on Wharf

Transhipment cargoes which are discharged from a vessel on or at the wharf or
wharf facility for transfer to other vessel will be subject to 1/3 of the landing charges
for the first 12 hours afier the respective vessel finished her final discharge : remaining
on the wharf beyond this period, the cargoes will be liable to full rate of the landing
charges. In case the cargoes remain on the wharf later than the free-storage period they
will be subject to the applicable storage charges.

Charges on Transhipment Cargoes Landed overside on River Craft
Transhipment cargoes discharged overside a vessel int th river craft fo
transfer to other vessel will be subject to 1/4 of the landing charges.

Buoyage Charges :
Vessels using the Port Authority’s mooring buoys provided at the Sathupradit
midstream area are subject to the following charges :
1. Buoyage charges at the rate of Baht 300.00 per buoy per 24 hours or
fraction thereof.
2. Services for each time of mooring or unmooring of a vessel at Baht 200.00
3. In case of delay caused by a vessel to mooring or unmooring operation,
" Baht 200.00 will be charged for every waiting time of over two hours.

Fresh Water Supply
1. Supplied at Baht 7.50 per cu.m. against official vessels, and Baht 15.00
cu.m. against merchant vessels.

Overtime Charges for Supplying Water
2. Overtime charges for supplying water are as follows :

Time Baht
Ordinary working days 0600 - 0800 38.50
1600 - 1800 38.50
Saturdays, Sundays or Public holidays 0600 - 1800 77.00
First - half night 1800 - 2400 77.00
Second - half night 0000 - 0600 77.00

Only Baht 38.50 will be charged if the work takes less than three hours, if it
takes more than three hours Baht 77.00 will be charged.

3. Charges for supplying water to vessels mooring at the midstream dolphins
or at buoys are as follows :
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Place Charges per cu.m. Remarks
{Baht)
Sathupradit area 15 Minimuin 50 tons.
Klongtoi area 15 Minimum 50 tons
Bang Pla Kod area 15 Minimum 50 tons
The Bar Channel, Koh Sichang, Sri Racha 100 Minimum 100 tors.

Fresh water may be obtainable from the port water barge as follows :

1. Apply at Craft Service Section, Harbour Service Bivision, Port Operations
Department (24-hour service).

2. Apply 2 hours in advance if the vessel is berthing within Klongtoi wharf
area.

3. Apply 4 hours in advance if the vessel is berthing outside Klongtoi. wharf
area.

4, The ship’s master shall sign the receipt submiited by the master of the port
water barge after fresh water is supplied.

5. Debit note will be subsequently submitted to the shipowner or agent who
has his credit account with the Port Authority.

6. The shipowner or agent who has no credlt account with the Port Authority
is required to make.payment in cash against the receipt signed by Chief of Craft
Service Section.

Carbage Charge
Baht 110.00 for every 3 days (72 hours) or fraction thereof will be charged for
removing a ship’s garbage.

Passenger Landing Charge

For each passenger embarking or disembarking at the wharf Baht 5.00 will be
charged. This does not apply to passengers in transit.

A tourist vessel berthing alongside the wharf or at midstream for the landing or
boarding of tourists will be liable to passenger landing charge for one inward trip and
one outward trip only. '

A passenger vessel anchored at the sea anchorage off the Bangkok Bar for
transfer of passengers to and across the Port Authority’s wharf will be liable to the
passenger landing charge for each and every inward and outward trip.

Labour Stand-by Charges

If a vessel arrives behind the time for which her Agent has applied fro work
which is consequently not effected, the Agent shall be charged for the stand-by wages
which are to be paid by the Port Authority to the labourers, at the rate of 0.275 of the
ordinary wages, plus a supervision charge of 30 percent.
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If a vessel cannot discharge at the specified time for any reason not the fault of
the Port Authority, the Agent will be charged as above.

Transit Shed Overtime Charges for Receiving Cargo

Not exceeding 5-8 ° 9-12 13 Cangs
Hours 4 Cangs Cangs Cangs and over Remark
Baht Baht Baht Baht
0800 - 1600 330 440 550 660 1200 - 1300
1600 - 1900 660 770 880 990 meal break
1900 - 2400 330 440 550 660
0100 - 0500 440 550 660 770
0500 - 0800 660 770 880 990
1200 - 1300 330 440 550 660
0000 - 0100 330 440 550 660

Dolphin Rates

The rate against vessels for the use of the Port Authority’s dolphins is based on
the net register tonnage of the calling vessel and Baht 1.00 per ton for each call of not
more than 3 days (72 hours) is charged, For every subsequent 24 hours or fraction
thereof 25 percent of the rate will be charged.

Cargo boats of less than 200 n.r.t, which land timber for export will be charged
Baht 50.00 each for each call of 3 days (72 hours) and an additional charge of Baht
50.00 will be levied for each subsequent day (or 24 hours).

Lighters which load their cargo brought in from oceangoing vessels berthing at
the midstream dolphins are charged Baht 500.00 for each call.

In case the Port Authority of Thailand orders the shifting of the vessel from the
midstream dolphins to other dolphins, or from dolphins to alongside berth or from
alongside berth to the dolphins or from one alongside berth to another alongside berth,
the charge will be counted continuously.

Dolphin Rates for the “Second Call” of Vessels

1. Dolphin rate at Baht 1.00 per n.r.t. per three days will be charged for the
“second call” of a vessel having shifted from dolphins of her own accord. For every
subsequent 24 hours or fraction thereof 25% of the rate will be charged.

2. Dolphin rate at Baht 0.25 per n.r.t. per day will be charged for the “second
call” of a vessel having shifted from dolphins upon request of the Port Authority.

Dolphins® Overtime Fee

For mooring or unmooring a vessel at the midstream dolphins outside ordinary
working hours a fee of Baht 35.00, the same as the harbour master’s overtime fee, will
be charged.
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Tf a vessel cannot discharge at the specified time for any reason not the fault of
the Port Authority, the Agent will be charged as above.

Transit Shed Overtime Charges for Receiving Cargo

Not exceeding 5-8 9-12 13 Cangs
Hours 4 Cangs Cangs Cangs and over Remark
Baht Baht Baht Baht
0800 - 1600 330 440 550 660 1200 - 1300
1600 - 1900 660 770 880 990 meal break
1900 - 2400 330 440 550 660
0100 - 0500 440 550 660 770
0500 - 0800 660 770 880 990
1200 - 1300 330 440 550 660
0000 - 0100 330 440 550 660

Dolphin Rates

The rate against vessels for the use of the Port Authority’s dolphins is based on
the net register tonnage of the calling vessel and Baht 1.00 per ton for each call of not
more than 3 days (72 hours) is charged. For every subsequent 24 hours or fraction
thereof 25 percent of the rate will be charged.

Cargo boats of less than 200 n.r.t. which land tnnber for export will be charged
Baht 50.00 each for each call of 3 days (72 hours) and an additional charge of Baht
50.00 will be levied for each subsequent day (or 24 hours).

Lighters which load their cargo brought in from oceangoing vessels berthing at
the midstream dolphins are charged Baht 500.00 for each call.

In case the Port Authority of Thailand orders the shifting of the vessel from the
midstream dolphins to other dolphins, or from dolphins to alongside berth or from
alongside berth to the dolphins or from one alongside berth to another alongside berth,
the charge will be counted continuously.

Dolphin Rates for the “Second Call” of Vessels

1. Dolphin rate at Baht 1.00 per n.r.t. per three days will be charged for the
“second call” of a vessel having shifted from dolphins of her own accord. For every
subsequent 24 hours or fraction thereof 25% of the rate will be charged.

2. Dolphin rate at Baht 0.25 per n.r.t. per day will be charged for the “second
call” of a vessel having shifted from dolphins upon request of the Port Authority.

Dolphins® Overtime Fee

For mooring or unmooring a vessel at the midstream dolphins outside ordinary
working hours a fee of Baht 35.00, the same as the harbour master’s overtime fee, will
be charged. ‘
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mlyoelumsviaananzia (Sea Transport Costs)
y - 1
alffdwlusetl luaunneasnlizms As
1. ldelunmsvudadmiusvousa (Ship Owners)

2. i lfelumsvudsdmiudlfiSe (ship users)

1. fdelumavudedmiudeas Ysznoudaom1fgwdadeluil
- operation costs
- depreciation
- loading and discharging costs
- frimming,
- pre and onward carriage costs
- bunker costs
- port costs
- canal transit costs
- confainer costs
- carge claims
- despatch/demurrage
1.1 iR (Operation costs) Ao Alddude o Susiu elise
wlouf@umalunzia eowezsaiiundulded
- Crew cost
- insurance cost
- repair and maintenance cost
- stores and miscellanoous cost
- admistration cost
1.2 AUABUTINT (Depreciation)
mraaqulunindduethanils  sotuiludildwinedosurioonliliunasn
szuznanfdedniugnléns alFhesiundvesnsanud Sond fudousn Tasde
winndededen fmgimmaioiimamngld uarrnuadideldmauds eaumEn

< 3 P [ | Py @ ]
vaediSe) vz ldgasdudonnmiuansinoufiamuisdu fudlfodusilaase
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1.3 lfhelunsussauazyuay (Loading and Discharging Costs)
o § A v & o ar 1 =y
Ptawegnaomniidwesde  Wlunsdmuadanmeznedui  aw
sesudiondilsznoumsuudimiodwease sxdmuadicaliquivalFholumsvuds
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2 2 o -
seozaTiutazde q T8ady S lddwmdiiiog Idshwnfinsun
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1.3.1 msussyatazmsvudsdmiududi lildnoumuuas

- Loading of non Containerization carge

Shipper's - Land Transport - Terminal - Stevedoring - ship
factory  (Truck or Rail) Loading
Responsible

for costs

{ shippers | shippoweners

- Discharging of containerzation

(carrier)

Ship - Sevedering - Terminal - Land Transport - Consignee

Discharging {Truck or Rail)
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Responsible
for costs

hippowner Censignee

[ ar P ] A
1.3.2 myvssyauazmsvuasdmuAudriivssylunoumuned
o v T AT
FudrnussylunsumumesowdildTnoTidade i
- Full Container Load (FCL)
- Less than Container Load (LCL)
- BCL/LCL
- LCL/FCL
ansurAnveusl¥helumsihneumumeiinusiyn uasvuaver
dafudwezdwaaso
o o oA g e - | At
1.3.3 ﬂ'lﬁ'lliﬁ'ﬂﬂllﬂﬁﬂ'li‘ll‘uaﬂ?f"l“l'iﬁilﬂuﬂ’mﬁjuﬂﬂQllﬁ:ﬁﬁuﬂ’mlﬂuﬁﬂﬁﬂ
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1 1 c} [~ 1] ar J
HUET BIULUUATE €] AU
Liner terms - loading and discharing paid shipowner
fie ferm - loading paid by shipper,discharging by (free in and ouf ) consignee
free Ioading - loading paid by shipper, descharging by gress discharge shippowner
gross loading - loading paid by shipowner discharging by gree discharge consignee
fiot terms - see under frimming  (free in and out and trimming )
dauteananenfivdodulsedime  aifannnnsussyarieual
3 g 1 1 =y é’ 1 G,; 1 Q
Hanua)  du mwzdldwlumsedudtuussyouesuuaariniy  souegludan
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1.4 M ldedasedloududn (Trimming cost)
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3
1.5 aldtelumsvusanouniuuasde q Tl
(Pre and onward carriage costs)
AA A ° 1A 1 - el
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Fudnhidwedwanihdununadivane udlumsiidelmi o fidesaspuang wu §o
s A 343} s é’ M o ¥
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Gefuzeandsantiovas dauriFohimde 1Foussyndud i1y Through Bill of Lading T
WALIZIVNY tazhuvudiouou1iond
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- Trucking company
- Railways
- shipping company (feeder ships)
- Terminal operator (forwarding agent)
- Stevedoro company
- fally company
£ b T} lﬂ” -
1.6 M IFUHOINEY (Bunker Costs)
L] A ﬂl s d’q‘ -
Jannliznoved 4 9ems Whertesdumstnnummldhedemas as
- bunker consumption at sea
- bunker consumption in port
- bunker consumption in canal transits

- bunker prices
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4 & A g & oA

NTBIVUAAR (diesel engines) BruThunFasvialug) niamsosvinaGn &l

-g a oA 1 ar of e’; ar n‘g =y

anusnhunan srlfiFemidsiunndranuilioudnifosniniy Jsenteldhileduromas
1 o =] a o ar A =] -~
agludani@edudmivniossudauraynyila

A o o . . ) dy = 1 A =]
AMUATOWUANINY (Turbine machinery) 11938iONIAWLYINIUNTOIVUAALYA

»
gas Womdusziiudadiudy = HPx 09 x df x 24

106
df = consumption factor
mswldonlasanudvesnsudude sitan navfiumalutomea vae
Gerfumsldidamautaadeveiigaswitan Tawdan
adniems Iiamanlis ez mudvesde fidede i
BS) = Bg(s)k
Sd
F(S) = Fuel oil consumption per day at given speed
By =FRweloilconsumptionperdayat vessels' design  speed
5 = given speed
Sqg = design speed
17 lfeiivhide
dedatwoaiiide sxilromsmildiedide il
1.7.1 fsssuiiounEe
172 shldSefudadmiuszeznafivenogiivise
173 mldRodemas
Ussanssssufionihdons q fidat
Berthage, | Nommally charged per net or gross register ton,length of berth
wharfage, | occupied and/or quantity of cage loaded or discharged.
quayage Severs the occupancy of bertl' and related facililies.
linesmen, Nermally charged at a fixed price. Covers the cest of linesmen

mooring when berthing and unberthing or in connection with shifting

unmooring inside the port.
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Charged per gr.t. or nr.t. Covers use of the port, enfrance

Tonnage cues | channels ete,

Light dues

Towage

Pilotage

Lock daes

1.8

1.9

0130119

Charges per net or gross register ton.Covers navigational aids.

Charged as fixed rafe according to tariff;may be related to size
of ship or tug, BHP. and time sused. Covers towing assistance

by mooring and unmooring.

Charged according to tonnage and draft of ship. Covers use of pilot

by entering or leaving porf (including shifting with port).

Charged according to tonnage. Cover possible use of locks.

mlderhuaaes (Canal trasit charges)
vngieudurhunasweiinomem e
- canal transit charges

- time spent in canal

- bunker costs for passing canals

- canal transit charges
Undazlszaoyludausomsdedalald

- canal tolls

- agency fees

- clearance (customs, immigration quarantine ete.)

o a2 r=Y o aas] A A A v =]

TIHIULTDAUNTIA 1uw1qﬂ;]umm'm 2 AFNNLNYIUDIND

- The Suez Canal

- The Panama Canal

] 3 o .
A lrsaaumuue; (Container costs)
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- capital cost
- depreciation
- inspection
- operation cost
- maintenance
- Insurance
- inspection
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freight rate = sea transport cost for ship users
Sea transport cost = sea transport cpst fpr shipowners
fls (Profit)
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