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54920377: MAJOR: LOGISTICS AND SUPPLY CHAIN MANAGEMENT; M.Sc.

(LOGISTICS AND SUPPLY CHAIN MANAGEMENT)
KEYWORDS: INCREASES EFFICIENCY C3 AND C4 REFRIGERATED IMPORT

UNLOADING PROCESS/ INCREASES EFFICIENCY LPG BLENDING PROCESS

FROM BOTH PRODUCT

SURASIT CHAMNEANSI: A CASE STUDY OF INCREASES EFFICIENCY C3 AND C4

REFRIGERATED IMPORT FROM ABROAD AND PRODUCTION GAS LPG TO MEETING WITH
DOMESTIC DEMAND. ADVISOR: THITIMA WONGINTA, Ph.D. 95 P. 2015.

PTT’s Kho Bo Ya LPG Terminal (KBY) which has responsibility to import C3 and C4
refrigerated product, blending LPG and distribute LPG to Thailand domestic customer at least 100,000
tons per month.

According to using flow process chart, which analyses whole process of KBY that include
information of equipment, LPG spherical tank, C3 and C4 refrigerated tank, jetty facilities and pipeline
loading/ unloading system, it revealed that KBY has capacity to loading import product and blending to
LPG only 53,311 tons per month. Moreover, KBY has to pay demurrage charge for one day per
shipment that cost 40,000 USD. There for KBY has to improve own process by using principle of ECRS
(Eliminate, Combine, Rearrange and Simplify) and generate solution idea and decide by using How-
How analysis base on many factors such as budget, period and scheduler and result.

There are two solutions that taken to improve are:

1. Modification unloading pressurize pipeline, which design for pressurizer’s LPG product to
berth no. 1, to loading pressurize of C3 and C4.

2. Modification pipeline transfer product form C3 and C4 refrigerated tank to sphere by
separated both line and using two pump for transfer each product to blending process.

Result of improvements, KBY increases capacity to 127,000 tons per month (138.22%) and

eliminate demurrage charge form loading shipment.
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(73 d’ Li . a -*3
wasnuiiidevesni (Calorific Value: CV), Flame speed (80151mM3n5398iv0tlad In)
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Hydrocarbon 310 (3 Butane 3110) 92191315 0UA 1A Flame speed 91 Faiiwansznusie
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§ 4 v 3 3
4. WSuamstudleunda’ld fie 0.84 - 1.23 g/ Ju (M50 30 cm / m/ hr (0.6 in / ft/
3 3 -3 g A I Liyel 1
hr) §4 50 cm / m/ hr (0.9 in / £/ hr) ) @131 hose ANWE12 2 W Farideegluinasgiuves

A 3 3
a. Underwriter Laboratories UL21 (ﬁmuﬂ'ﬁ‘w 560 cm / m/ hr (10.4 in / ft/ hr))

b. WIATFIUISO 11759:1999(E) , “Rubber Hoses and Hose Assemblies for Dispensing

3
Liquefied Petroleum Gases (LPGs) — Specification (ﬁ1ﬁuﬂ1ﬁlﬂ1’d agra lHu 400 em / m/ hr

L q

3
(7.4 in / ft/ hr))
3 3
¢. W1M371U Japanese standard (ﬁmuﬂ“lﬁ’mqaqﬂ"lmﬂu 50 cm /m/ hr (0.9 in / ft/

1 a a PR | ° . 3 . 3
h)) wedilSanaunnifiunhinnesgiuveseemas@eouusiit (A 25 em /m/ hr (0.5 in /
ft/ hr))
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i i 1 3 <
deeen vinavesiias I luurazasmunnudesmsvesgndn ifudu
o ' iqe !
Foster Wheeler 111528001591 lIA1500ALUULALADEA314 plant Lag facility 6119 9
o o o i a
dmSunuLazvUde LPG Y)naiia
a o dyd
U BTN
® na1AvPI LPG
= i o = o
® STUUMINULAZ load NANUAUUNA (ANUAUUTTONA)
g 9 [y
® szuUMINUUAL load TaeldnuAugs
14
@ o Y a o
® MITIWNITTVUNVUUDAINAUIDALAZANAUGA
aw d”d ] o A Aq 9 a
ITITANYITZUUMTINULAL Facility 14015 Load inatlad 14 umsisziiunms
A o . A P . ' A <
@ongtuuumaifiy, M3 Review iNom131uaufi Flexible #on1s Operate 1nndiga 3w hild
n v A o v o ] o
nsRnsandenuanuasaseiineidestumsesauuuszuuIan U Tnguazinu
14 b4 1
(U0 Multifunction TasTumsfinuanuaiisgfinsaniennuduadumsamuuazmsy
wasuegelldsednsnm
Conclusion
1 o 1] d " 1}
Tunsesnuuuie Iasatuanudeens uuamendu 1l 1dunue Heden
o o A o 9 LY & 1 dld Y o w J A S/
HrgAemshinnudh lafumadonss q 7l dedifa uazsavesudazgluuy eldly

msnnsadadongluuuvesssuunmMI Ty



UNN 3

Aasl o A a o
ABAUHUINIUIVY

E4
LY

9 14
SEmsauiiumsitelszneudiediudis 4 Sunsufe AnyanInALD Tunou

Do

o = -2 A A G S aw A A g Y o 9 n 4
mssuiumsfinyunieeienleluauite inTesdlen 14 lumanusiusiudeya AnT1TH
Py N d
Joya uazeTUIeNaMIANTIZI
[V =3 [ v &Y ] a o o w o
ag9 Tas@eunmaaziuesn (AdIMm1Uee1) UTHN Yan. 910a U1sU) A1ua

1 o a [ [ A o v g o 74 o ey a A~
Yaguan dune #3519 Sandawai uaduivdisesieg Mmadl lns@eumal (LPG) Wil

' a va o 9 =

1 3 ] ‘3‘ ~ Qs o 9 A L)
v lnainge ludszmalne asegluiuiuvaunii immhndgiamssuuesinudises

< q

A

=Y [] T~ =N o
Ml InsiBeuva (LPG) mnasilszme Taeutiatly 2 aspananaoe
~ 1Y) 9}
1. M50 lums S
o Y Ao Y o a o SV = [
1.1 fmshnsuitnsuwandaunmatl Tnsifeumar (LPG), NGL 910 T5auonnnay

FLHDINNND

v A Y o o

¥
1.2 dmnsudhsunaadus Tnsmu (C3), Tanu(ca), hdudea (HSD 910
Masemne Mase
2. MINY IUMINeeen
1 1 A w Jd 9 4 1
2.1 MeERansaa NGL I Ingeaea nane
1 t a o ¢ o =y = oy @ A
2.2 MYWHAAN UM H1erd I951ReNrad (LPG) , INsIWU (C3), NGL, diniudsa
usD) ¥gadmiese

1 a W s ;' s Y] Y 3} LY 1
2.3 PONARS MR WnTuda (HSD) Tdndainiussssmane

= A 4 o d @
ANHITNINWNUN UAS !ﬂ‘i’t’N‘i]ﬂiQ‘lJﬂ‘im YA

Sufunansamuesndamasaniiosn



41

i 1 o o a o d oy o
ﬂTWﬁ 3-1 mwmﬂmammﬁﬂ\uﬂ‘uwaﬂﬂmmumuuazﬁvw LPG

~ o o ] o w
AN pdsMavton v.dan. 9100 WUwU)

1. LPG SPHERICAL STORAGE

-ddmsusafunandua matl Tasi@oumad PG Twswu (C3)

- Sarftuoglugnnudu (Iuguusesdud 5-10 bar)

- gnsasaRuld 1,700 d/ 89 (85% v89n1198)

- %9 6 §9 mansadu1dySunar 10,200 du

2. Refrigerated propane cylindrical storage

- Sauunaasaet Twsmu (C3y famu (C4) site 1wauily LPG |

- sunveglugguvgd (Insmudylugangill -43esrusaior Tunulu
QuUNQN -4 DeriaLiye

-gnsesaifiuld 8,500 du/d

T8 289 ey IdUSua 17,000 du

3. HSD STORAGE

- Saifunans eI HSD BO (0.05%S)

- Safuigungiund 30 esrniraifoa

v d 14 Y a A o o
- fT'lﬂJ'liﬂ‘i]ﬂlﬂ‘leﬂ 59.5 AMUAAT HAZUITUIU 1 N
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4. Natural gasoline liquid storage
v 4 a o o o @ a @ o
- SafundndusiMesssundmad (NGL) Iiluiaglumsndamsdninasais
(Solvent)

- SeuPuiiguungiiin@zo esruwades
o o 9 9 a t @

- nsosanvld 6.8 Auansdeda

o @ I~ = a
- §i81u9u 2 §9 awnsonu 1@ 13.6 Audas

o o 1

A o A A
WUNARIMBIVIUBEN (NUNBULTD)

] 14
A 3-2 mwmtwmmmﬂmmUuﬁemﬁuuazﬁvw LPG

~ o o 1 o w
Aw: ademades v.aan. 109 Wnvy)

1. BERTH No.1 2,000 - 100,000 DWT.

- Loading Arm LPG Refrigerated #A1neansa lumssuuazeiie LPG
Refrigerated 1 Flow Rate qaqﬂﬁ 1500 M3/ H 1171 1 62

- Loading Arm LPG Pressurize ﬁﬂ’:ﬂllﬂ1111iﬂ°luﬂ1'i‘;"1JLLa$ihEch{”l°1f LPG Pressurize
'I§ Flow Rate g9gafi 400 M3/ Hild 12w 1 fn |

2. BERTHNo.2 500 -3,000 DWT.

- Loading Arm LPG Pressurize ﬁﬂammmm"luﬂﬁi"uuazihﬂﬁ’w LPG Pressurize

'|& Flow Rate gagafi 400 M3/ H id1uau 2 #2141u 1 &2 uaz Stand By 1 69
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3. BERTH No.3  500- 2,000 DWT
- Loading Arm LPG Pressurize §in713a13130 1umM3 U102 910A1% LPG Pressurize
‘& Flow Rate gagad 400 M3/ H fid11421 2 §214910 1 & 4oz Stand By 1 i1
A LY d o o o WA e 1 o A
inesdnsgUnseivesndanlilumsiumavnainise, misenwadise uazms
Transfer 491093 Cold Tank [NanNpauiuludl Cold Tank

o 1 o
1. Warm Up Pump IdniuilufaniniiSeiludandh laifulugs Sphere Tank

MAA 3-3 NIWO1WWarm Up Pump

A1 ageamasnves u.ilan. S vaw)

- Flow Rate 150 M3/ H 718 1 2 U142 2 @2

- Flow Rate g4glumMsgua1s 1Ay 250 M3/ H

LY
S

Transfer Air Heater Wihwuiingamgiiveana]létigamngiigay



AT 3-4 NIWAY Transfer Air Heater

P o & 1 o o
Aun: adeamavtes v.dan. 310 U1%U)
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[ 14 &£ aa ' o
- n3ail¥Aufe Propane FllgampiiAnaueg -40 esrniwales 91115911 Flow

Ll

rate gag 1A 75 A/ 4 Tug
a9 Yo oY A = aa 1A = o
- s 19A LAY Butane G30zfigungiiAnaved -5 esriraidsa aansam
Flow rategaga 18 125 ¢/ 42 Tug

Boil off Compressor 1#lunun31530 48383 Cold Tank 1feglumniugui

116.0 mm.Bar
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WA 3-5 Boil off Compressor

d‘ v o ' o w
N AAINIHLVIUBEN 'U.‘l]ﬂ'ﬂ. 1109 (WHI1YU)

- Flow rate 500 Nm3/ H
- §15119u 3 1504 C-90912A,B,R A A i]zll‘]sf’ Service D-90910 x:')”uﬁuﬁ”w Propane
- B %31‘%} Service D-90911 ﬁ’QLﬁU%% Butane

¥
#2 R 14/ Stand by Tagagaa30 Service 14119 2 69

Flow rate Tun139a Vapour v8afa lagaega 500 M3/ H
32U Transfer Refrigerated Compressor
fhundesinsd i lunlfeusumgiveshanngamgiilned 30 ssnwaden Wy
guUnIANAY -40 (aliue wenmmiudaannsalfiniesinsmiilumsaausafuaesds
Cold Tank 1A8n@2y c'f?wﬂ%'ﬂlmzi"uﬁ'w Propane Refrigerated e Ty luda cold

] 9
Tank 93 191A5043n35A211 TunsAuguUTIAUYBRY Cold Tank

fra-ime + - B00
7 Uirtirh 2 R R 5

AN 3-6 Transfer Refrigerated Compressor System

d' o & ] o o
N17: pfemsnee U.aan. 100 (WKL)
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- Flow Rate lumsifeunlasgangiivesianmiiiu 40 M7 H

- Flow rate 1um3ga Vapour veamasanfiu légagamiiiu 7,300 M3/ H Tas
iy

Stage 1 1 g Vapour vosfaI&gaga iy 1,800 M3/ H

Stage 1 2 g Vapour veafnar ldgaga iy 2,300 M3/ H

Stage 1 3 g Vapour voafa l&gaga mify 3,200 M3/ H

Tank to Sphere Transfer Pump!ﬂu‘ﬁum‘t’fﬁ m%’uqudwﬁwmné’a Cold Tank 14/

1999 Sphere Tank

WA 3-7 ATWO1Y Tank to Sphere Transfer pump

A v o 1 o w
AU AneMEILe v.dan. 3199 WaY)

- Flow Rate 75 M’/ H #1912
- w3 e 2 @andoudu o Stand By 1 62
LPG Refrigerated Ship Loading Pump
Hudmsui1ef19 LPG Refrigerated adi5onnufivuisonanuay 1 uazdeoen il
I é o o -7 Aﬁ" a
aratlszne Faldiiludatiin1dluns Transfer e C3 Refrigerated 19064 Cold Tank 14N
ar 9 2y . 1 . 9/ o
69 DEGASSOR 10214 Warm Up Pump Jufne C3 Refrigerated WU Air Heater 191 11inu Ty

04 Sphere Tank



AN 3-8 MO LPG Refrigerated Ship Loading Pump

P [ 1 o W
NUT: AAINYIVDYT 1.1an. 91fie U¥wY)

- Flow Rate 450 M3/ H

- 14914 2 @2 1A Stand By 1 7

- aunsoldgudoieeinga Cold Tank T1lirda Sphere Tank ‘18 Tasdoald
Warm Up Pump Tumsiiuusssuvesiaddannsodh i ifiuluds Sphere Tank

(14
LPG Ship Loading Pump ({utludgmSuawie LPG malse
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A% 3-9 LPG Ship Loading Pump

d' v O ] 0o o
A1 afanaes U.an. 3109 WHIww)

- Flow Rate 635 M3/ H Aiof?
- #8191 2 @2 19911 1 #7 Stand By 1 @2

1 [} A T ] 9 Y] rA A 9/
- N19597901% LPG 9445992318 2 IWIDNUAU NUNBULTDVNI8IEY 2 Las 3 Taold

Pudruau 169

AnYITZUUNBMISU-1aMY LPG

1. One Line Diagram MIsumas C3,C4 Refrigerated 210130 Berth NO.1
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S ] B
— ONE LINE DIAGRAM 01351
a
il s Unlond 130 Refigerate Berth No. 1
C3 Refigerated
t o Xsv-2213 €3 Refigerated xsv-221 Transfer Air Heater
D-90910 ! CSV-223
D091 E-90911A,B,C
10,000 M.Ten 10,000 M.Ton 3
Ur ) | P
XSV-22301
: t 09051247
s | 3 2000 K Ton
Tank To Sphere Transfer Pump
4 P-90911ABR
Y —
Vapour Fuvon
Lfd |} Remm f 2330
Poic2235)  Blower TW—OJI Lo Degasser v Up Pump
woz Y C90913 X Xwo Dogots  POSIIAR x8¥3307 -
iyl ~— — [~ v Ml ~ - BEE Udquig
Lo T 1 Low] Low] L BN
f102032 e[noms 030 . HSV-3I4 XSVA32 XSW3IN3 Ay
Product Subcooler 038 ™ g 2t Vapour
—
xstazts Mv.061 | XSV
l E-90912 .
- , Berth No.1
90514 B,C
1v039  From P-90514 B, @ | o220
— — —_— —

AN 3-10 One line Diagram 13 $1 Unload (50 Refrigerated Berth No. 1

d‘ v O ] o w
Au: adenwUee U.1an. 3198 (UNIFU)

(S0 UM C3,C4 Refrigerated 197118 Loading Arm #iluvie Liquid Mgy
XSV-3307, 3313, 3312, 3314, MV-030, FIC-2346 LLaZ11892182 XSV-2214 11ag2182 XSV-
2230 dusiuine €3 9 narmugas Xsv-2230 ¥ D-90910 uaduilufe c4 1 narunga
XSV-2214 191 D-90911

HENINTUEIE AT 03 URY C3,C4 Refrigerated 1 10 1w Sphere Tank 16
Tagn&99112182 MV-030 Aarainnse lnar11183 MV-031 (9169 Degasser D-90918 1o
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