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ABSTRACT

Research has been performed on the downtime reduction of multiphase pump in
natural oil and gas production process by applying Root Cause Analysis (RCA) and using “Why
Tree” methodology. The research aims to reduce multiphase pump shutdown time. RCA
methodology is used as a process tool in this research using ten steps: Gathering data, Forming
the Investigation team, Developing the sequence of events, Identifying protective system,
Determining root causes with “Why Tree” methodology, Verifying potential causes, Developing
recommendations, Documenting the investigation, Reviewing the report and Issuing the report.

In each phase, the RCA approach applies logical techniques to make decisions.
The first phase is to determine and analyze the major causes using the “Pareto chart” technique;
key factors are listed by causes. Three major causes are selected, there are spending times longer
than expectation for maintenance, multiphase pump cannot start and multiphase pump
breakdown. The second phase is to use the “Why Tree” technique to analyze and find the root
causes. The last part is to implement the recommendations to improve and reduce multiphase
pump shutdown time.

After four months of experimentation, the downtime reduction of multiphase
pump has been reduced from 372 to 120 hours per month. Loss production opportunity, due to
multiphase pump shutdown, has been reduced from 39 million to 12.5 million Baht, which

equates to a 32 percent cost reduction.



Aaanssudszma

a J o dyo < 1 Y9y ]
f’f’liuWUﬁﬂUUuﬁuiﬁ]ﬁja'}Qaqulﬂﬂ']Elﬂ']’lllﬂzﬂ!’lﬂ’lﬂ’fﬂ‘ﬂWﬁﬂﬂﬂiﬂB’lﬁ’li

a SY 1 o

A ﬂid! =S v A A Y Y o o
UWUTHFIIAINTI9150 . NAILADY TNFUI EJ.G]N&ﬁ'ﬁlﬁﬁ$L'Jﬁ1@u3Jﬂ1LWfJGlWﬂ'JHJ§ ALUS U

U

o =2 a 14 Yo =2 ) dy
AnfTnymaznganlumsaanwasraniuud lv aaensuneslidnlinm uuzii Fuus
Y o a 9 au A g J o Y == QsJ‘ dy
puane Idsinyy  Januglumsivendulsg Tesiauiilvnisanu luasatilszay
] J  w @ 1 { a
ANUAUTIAILA NTIVVBUNITZAVAMINTINANGATMIIAMIgAEIHNTTUNNIIY N52aNnT
a I <
UszamimnIinnud aaeasunannsdniuiulsesunazauznssunmslumsaeudns
a s & Y 9 1 Jd o Aaov J 9 1 J ] o J
UNUT 391520 VAIBHIIEMANI1138 MIa ANNY 1AZAYIBNAAITI158 AT. DU TIUNIA
AW 99 Yo o 1 Y 2 Y A < ] dy
nlaldswugihae dredauom Adsuvensiuveunszaaniluediaga a Tonail
Y a ' Y o o Ya o v A Ay yq ¥
YOV UAMANFAVTHITVBINUIBNIUANTINAve It ued 1t i 1ATH
o { 4 o
UszaumsailumsiGous IdTomalunihinsauuazmsdne aaeaswieuminaunn
~ 9 1 A = 9 ] 9 1 A d ¢ A =) 9 I
aunldnnusdesnddldumitludoyanieg MiluilseTemiimomsisouiiaznouiy

o w

faalanlaenasa

v
A yYa

£ v o H 199 Yo A X g A o
AAMYUNIVYUDNIIUNITSAN AUND ALY Iﬂﬁlﬁﬂ“uﬂ FUTUNAITNTD

Aa ~ Y a Yo o ] = (= 9 ya o =2
AADAIUYTIA] W UBI] NNAU T]ﬂ@ﬂiﬁﬂ”lﬂ\‘ﬂﬂ‘lf?ﬂ!ﬁﬁ@LLax@gLﬂﬂQﬂanﬂ’ﬁ]mﬁN@NT TIUIN

A A Ja o A [ A di’ [ A 9

VDUBUAMNWOUY MIMS  IWDUNVDINIVYNNAUNADYTIYLHADLINBNANUNT W ‘Llﬂ\‘]c]‘lu
[ o w A o S v o A Y =2 09/’ dy
nangas MIM Wﬂ@ﬂﬂunﬂﬂTaﬂiﬁ]V]ﬂ@ﬂﬁUUﬁHu Llazlﬂuwﬂﬂmﬂlﬂa@uiﬁﬂ15ﬁﬂy1ﬂﬁqu

=

duFagare il 1dded

o 4
szaen Us584A



asvUsy

UNAAED
ABSTRACT
naanssulszme
GRRSILT
FWMIATN
emMsnnilsznou
dadnyaifdeuaziate

d' o
unn 1 unih

o - d'
1.1 anudAguazinvesilym

J

1.2 Jagilszaanueensiy
1.3 ¥9UUANIITY
P o
1.4 UszTeninlasy
4
1.5 TuaoUMIANUUNTIVY
~ a = Av A A 9
UNN 2 LUIAA NOBY HazNUITENNEIVD
ad A 9
2.1 nguRNNeITea
Av A A 9
2.2 ORIV
A Y} a )
UNN 3 UayalazMINAIILHIeIau
9 o a o AR
3.1 Joyanalvesuiinnsdidnu
Y
3.2 nszuauyAIETi e MEFTTNIG
3.3 MITIUTINVOYANGINY Multiphase Pump
a3
3.4 madendszumsudilym
3.4.1 M35705MT0YA
o = A a o
3.4.2 MImMruanuNe A1z ilgyr
3.4.3 MIvaieadaugnsal

3.4.4 minsnaeuglnsaitlesiudie

win
(3)
4)
(5)
(6)
(®)
©)
(10)

16
23
24
27
29
33
35
40
42
43



M58y (AD)

U4 wanmsanduautazmseniena
a J ) [ ' o
4.1 myanszdilgmmsihgssnldnannunihimua
a @ s 4 '
42 myaanzdilymmsaasmasoslu’la
a L4 A = ' o
4.3 M3UANHI YN UATOUTETL 1IN
4.4 ayilyvwazuuamand ly
4.5 MITUBLUINTNNIATTIUMTINNY
=
unn s agduaziauenu
5.1 ag1lwan1sdvy
5.2 ymlumsiive
5.3 Yorauonuzdmsuauiseluouing
VITAUYNITY
MAHUIN

Usziadiou

46
47
59
66
72
83
86
86
89
90
91
93
98



IEMINITN

a
AN

2.1
3.1
32
3.4

3.5

4.1

4.2

43

4.4

4.5
4.6
4.7
4.8
4.9
4.10
5.1

2 oA A

Yaynvesgniluvesilui@enanin

a 1 a o 4 a o
YOANIINAAUBILAATHANAUNVOIUTHNNITAANY (IROUNGHAIAN W.H.2553)
o o ' A =
%7 Tamsngaiaulunaazideulull w.e.2552
aung N 1% Multiphase pump ngaihanuazd Tuamsngaiiau
Td) w.e.2552

[

4
ardumamsainavue

[

wanvaivesmsagliszduilam

uuINMIRs e mduaeveilgmnsihgesamldnannuniiimua
9 a v 9 9
1ms lsmatiauuuiadu 1o
a 7 9 s A " v ¥ a
HUIMIMs IRz mAuaevesilymimsaasnniod i ldanmslamain
v 9 9
WA AU 9]
a 4 9 A = ' o Y
LN NMTIRTIZHIMAUasvesilyrunTeudeseniemsinaunms 1%
a v Y 9
MATAUNUAIAY 9]
M3 IfAzIuURanIzNUAguNNIazANlaoane
M3 IAZUUUNANTENUAB TUIAADY
M3 IFAZUUUNANTENUABNITHAR
M3 IazIuUIZEZNaINoIANANANTENY
azuuuwaniznuuag Temalumsinavesduaeilam

drauanudnnvesduaeilam

AUnALazIIUIUT TUIN1THYAN191UV0 Multiphase Pump nouiliulgatas

waamsdiule (Aotdou)

Hin
7
24
31
33

42

47

52

61

68

74
74
74
75
76
77
87



=).

MN
2.1
2.2
23
24
2.5
2.6
2.7
3.1
32
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
4.1
4.2

43

4.4
4.5
4.6
4.7
5.1

siwmsmwiszneu

@ o
urursdu Idnmansal Tl
o 9 9 J Yo <]
uwudsdulfnnmgmsainn1dsouany
v Yy 0w
ueursdu Idnmamsaliigiug
uwudsdulfinsdimeideTomalumsue
v Y MY a A o A a A o ' A
ueursdu Idnsaliniosdnanannudemenioninu liaseauiioonuuy
@ ] a I Y o 9 9/
Mg uIMIMIngiauaeueilyri Tneldunudduld
A0 1MHUNIN LS Ta
A o U a g‘ o ] a Aa o =R
s aedulmunrawanihiunas M5 TNNAYIUTENNT AN
Y
AITIUMIYANIZIIT UL T TUNA
H Y
AUHUILNURNTANAAAT Multiphase Pump
NINTINVDI Multiphase Pump
o o A . ° = ~ o
3119159 19N Multiphase PumprigainauTuilw.a. 2552 meuduiln.e.2551
AAUANUAIMIENNIAINYEANTN TABUIUYTN S Ta
A P Y a
wusveINomeINMNNGRan Tul szmataa
. d' 9y a =
Transmitter NNAHAA UL MenE0 TN
4 ~ Y a =\
ginsaimuguinngranlulssmemeosuil
a 4
Tassafeindnsziilam
@ a 4 @ o
uruAsdu Iduaainsinszilyivanues Multiphase Pump vgaiiau
) a 4 o .
uruAsdu I8 lumsinngimauaevesilyminisvgaiauues Multiphase
Pump 91nMgssnE lgnannun i vua
v 9 9 a J 9 [ .
urursdu Idlumsinngimauaeueilyinsrganauves Multiphase
4 4 1
Pump Mnilgmimsaasnnioslild
o 9 v A a 4 9 A 2 ' )
ueursdu IdiemsinngimAuacvesilyrunioudese ity
wasnesadmuaNud oy
MafamanavaNudAyvedilyni (Criticality)
NIZUIUMIHNEUTUNITNIIY

%2 T19M31gANIIUYD Multiphase Pump Aouuilyaaznaanmsdsuly

10
10
11
12
14
26
27
29
30
31
34
39
40
40
42
46
48

60

67
73
75
84
88



(Y] d

Teyanuoifdonazige

RCA Root Cause Analysis
LPO Lost Production Opportunity
CPP Central Production Platform
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Physical Cause
H Human Cause
S System Level Cause
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Injury to

Person
Person in Hazard Person comes into
Area Area Contact with Hazard
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Spill or
Release
Material in a Hole /gap in Force to get material
container container out of container
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