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6.2.3 auUnInlfuATReANLaenAsitdIuLAAR (Personal Protective
Equipment: PPE)
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Components Of A GHS-Compliant Label

DANGER

TOXIC IF INGESTED ‘
Wash hands horoughty lﬂvhrdnq Knpwm
Breathing Nﬂm-n.rw‘n:mmm Wear

mwgbmn:s*ﬁm prevent bums and

See Sefety Dala Sheet (SOS) for
¥ ssaliowed: immediately call Posson Control or |maeuh'n9-urq'sd¢‘
doctkoriphysician. Drink water or mik to use of this product

dhte smmons

ABC Chemicals - 123 Main Street - Cincinnati, OH - www.abcchem.com - 800-733-5252

FREN9RANNA1TLAN AN9BIANN GHS waz NFPA 704

CLASS 1: EXPLOSIVES

.4

Division 5.1 Division 5.2
Diision1.1,1.2and  Division 1.4 Division 1.5 Division 1.6
13
CLASS 2: GASES CLASS 6: TOXIC AND INFECTIOUS SUBSTANCES
Division 21 Owison 22 Division 2.3 Division 6.1 Division 6.2
fi Toxic gases
CLASS 3: FLAMMABLE LIQUIDS CLASS 7: RADIOACTIVE MATERIALS

CLASS 4: FLAMMABLE SOLIDS CLAsS 8: CLASS 9: MISCELLANEOU:!
AN AND ARTICLE!

Division 4.1 Division 4.2 Division 4.3
o contact with

28N TUN1TTURIATNIZLL UNRTDG
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6.2.12 N199ANNIURAAE
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Reuse, Recycle, and Recover ﬁdgﬂu’ﬂ% FeazdaeaniFaIng
al dl % o o o = I a al dy

°n@<1sz‘wmmmiﬁm@mmaiummmmmumﬁ

Remove Don't generate waste
Generate less waste by better
Reduce managementand by material
substitution
Reuse Reuse in its original form

Recycle or reprocess the item to

Recycle incorporate it into a new product or
new use
Recover Extract materials or energy from waste
Treat Mitigate the inherent hazard of the waste

Mitigate the hazard through pathway
€ modifications relocate it to another
location
I's , .
nagng 5R’'s Hierarchy

uanantazfiasniunisdnuanaedaainnisdfiman

o = ¥ & Ay o @ d”
wazinnsussqueds iignsies tnaddanvunsssialld
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6.3.14 N1IATIAGININLTEANT
UIEMAR LHHN19m 999420 MKHAENNIRIAgIN AN TASE
@ea lUN AN ULARZ A UUUGAN LW S uRReedua

a o a‘l v o o al o Y o o

AN9TLANAUATIY UNAeIANEAdeAe Tnuninewln
dszannl ANNNGUNIBRIUUA NANITATINGININTIUNA
azgnanfivluayagunin deaglugiluuy Electronic 999
131 N8Ta91 PTTEP Health Book Application wWazwiingni

v vy v v o d”
170N 1F B A eimea fatl

NN9LNDe PTTEP Health Book Application #xnsawtinle 3 dag

749 A9

« WeuITUL We Connect Waan E-Health Book

E-Health Book

& | Timeott
rre

e
No time off planned

10

Annual Leave days

& Request Forms
Medical Claim & E-OT Request PDA System Provident Fund
Card Request (VPN Required) e

Historical Leave
Request
(Submission until
30Jun2019)

My HR Home English Editing
(Intranet Website) Request
(VPN Required)

i-Learn by PTTEP
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« 1i1 web browser https://pttephealthbook.bdms.co.th/#/ H11N4

Google Chrome, Microsoft edge Las Safari

& C @ pttephealthbook.bdms.co.th/#/

« A"UlMan PTTEP Health Book Application 9114 Google Play az
Play Store

2. lunisidnldafausnlvvinnisameidauiiauasia (dsiwa
WHNNUUASALNALTEN) SURAZYNAINNEIBING LazUd Login
WinszUL (Health Book Application 1iluldsunsuiildsviauan
answATasLsEv Tuns Login Astiumnwinanuansialunis
Login mmenmmﬁ'mﬁﬂm&'lﬁvmﬂgq)

Sign up
Login

L Name

Type in your email
1 Employee ID

@ Email Type in your password

By clicking on sign up, you agree to terms & conditions
and privacy policy

Forgot your password?

Already have an account? Log in now pon't have an account yet? Sign up

62 PTTEP SSHE Handbook W S S S S S N N N N N N T NN N N N NN NN NN NN NN NN HNa



o)

SSHE INDUCTION

= ¥ (3 o S ] [
3. LN'ﬂL"lﬂ’g‘iz‘U‘ULL@QﬂqNﬂ’iﬂLﬂﬂﬂﬂ'ﬂﬂﬁuﬂ’N ) LW@L‘HqQN@ﬁl‘IQQ
' £ ' o aM ¥
qmmwn'ﬂuww’muaznam%s’mmﬂﬂszmﬂm
mmp Health Book #Home iSPackage  # Appointment @ Questionnaire @ Dashboard Ll Report

# HOME PAGE

ey
PTTEP Health Book Application

This App will allow PTTEP's staff to track their health and stay healthy.

Partnering with Bangkok Dusit Medical Services and Greenline Synergy, PTTEP's HR and Health Team recommend this app so you can «
only 4 simple steps:

1. Signup and Logon to your account

2. Complete the questionnaire

3. Go to Checkup in Bangkok Hospital Group Hospital
4. Track your health from this PTTEP Health Book App

If you have questions or concerns about this app, or any other related issues please contact PTTEP e-Health book team via ehealthboo

. winuAsReLLLLARLNNgIN W IR USeaneuinFuNImaa
qanniszan]

Wsunsunisasdvvzuanaivnu

QWANYUzVIULAzFINEY

<35

yrs

35-44

yrs

OFFICE ONSHORE OFFSHORE
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- Questionnaire A& M LALULLABLINNNNAININANNTING NHE

Avun newlilnsaganinisyand

B [ Sunsanuuudauaid

- Appointment 138 msuriniiansaaganintlszand

Q5 APPOINTMENT

asiianunansIagaan (Checkup Appointment)

APPOINTMENT REQUEST SENT
Appointment Date : Fri Mar 19 2021

Hospital : Samitivej Sukumvit Hospital

download appointment file to import into your calendar ‘ 17 é
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» Dashboard \lufiayan1eguanuansdiagasatinoanie lasiulu
\wantia3e (LDL) uarnstlsziiuaani@enaadisassuuiinlauas
waanRaANNNLEENTInagl W

. ’*,3,: i}

S—

[20] [ 111 mg/di ] [Low]

GOTOCHART ~ LEARN MORE GOTOCHART  LEARN MORE 3 GOTOCHART ~ LEARN MORE

«  Report AaNANNIATIAGININNEUE9IU N9RgaagenInLszand]

S A o & yy
mimqmﬁqmmwmumwmquﬂ@mm‘u"l.q

Dashboard
SIWIMHHAMSASIFIMNADRIET NN
SWNHHAMSATIIFENNUSETD
SUNHHARSIIFEMNIEDIW AL MY

SWNHHAMSASINASEIIIHUITBREY
NMSTIINU

FoyamswSyuifisunamsasagonn
foundy - Uagiu

SWIHANHFYIADFINN
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NM9AIIAGININNBWENNURATNIATIAGgIN TN TTANT]

TPERNITUAAIAIDENIAINNN A9

2DMS 13

Annual examination report

Tsamuna (Hospital)
| siatsomona ()

; saminatu (Employee ID)
o - wana
Name - Sumame

[

e (Sex)
14 (Age)
Juifa (Date of bith)
| sustasn (checkup date)

| Checkup Program

Special Assignment
l

BANGKOK
HOSPITAL

Al
SAMITIVEJ

Samitive] Sukhumvit Hospial
1116015760
12365
Somwang Tuksing

Female

%

31/12/1985

1910312021 09:25

ey angsvwing 3544 1 (Office)

Paoll

+

M3a7339n (Physical Examination)

o (Height)
shwiln (Weight)

dthnama (BMI)
iminonnzaudatoutudoug
\iusaua) (Waistine)

wusaumaraglunaind

danmsiuta (Respiratory Rate)

AwdTatia (Blood Pressure)
anuduTanalng

inas (Pulse)

161 (cm)

516 (ko)

1991

67 (cm)

18 (BPM)

108/59 (mmHg)

46 (8PM)
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2 a b o =
11@3;1@LIE‘E]ULWEIUNZQHW?W?'J@E]@HM@Q 51]

s H
e S
Exam (A533) 2017 2018 2019 2020 2021 Exam (#573) 2017 2018 2019 2020 2021

18.97 19.48 19.08 19.23 1901 FBs 91.00 86.00 90.00 92.00 82.00
(SVH) (8MC) (SVH) (SVH) (SVH) (SVH) (8MC) (SVH) (SVH) (SVH)

Twhitusen
2
2
1
=
Year Result 3!
=7
2017 »
25
Normal
2017 2018 2019 2020 2021
vear
2018 — Cholesterol === Trigoceride === HDL  ~— LOL
Normal
Exam (a23) 2017 2018 2019 2020 2021
2019
Normal
Cholesterol 17400 17000 19100  217.00 18500
(SVH)  (BMC)  (SVH)  (SVH)  (SVH)
2020
Normal Trigeceride 49.00 44.00 68.00 57.00 53.00
(SVH)  (BMC)  (SVH)  (SVH)  (SVH)
2021 N ! HDL 66.00 67.00 73.00 76.00 68.00
o (SVH)  (BMC)  (SVH)  (SVH)  (SVH)
oL 10500 11200 11600 14000  111.00
(SVH)  (BMC)  (SVH)  (SVH)  (SVH)
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N19M99aLEN TSR AN LA ENAINNIIN9N

u2a21 (Right Ear) yaihe (Left Ear)
Year K 1K 2K K 4K 6K 8K Year KK 2K 3K 4K 6K 8K
2015 5 15 5 15 15 10 0 2015 5 10 10 220 20 15 5
2016 0 10 10 22 2 1 10 2016 2 10 15 2 2 10 15
2017 5 15 10 15 20 10 5 2017 5 10 10 20 15 15 5
2018 s s 5 15 15 2 15 2018 0 10 5 15 20 15 2
2019 s s o 15 2 10 10 2019 0 5 5 22 22 1 2
2020 s s 5 15 15 2 5 2020 0 5 15 15 220 3 10
2020 5 10 5 15 15 10 10 2020 0 10 10 15 10 15 2
2021 s 10 5 15 15 25 5 2021 5 10 15 2 15 2 2
penzene [heray
Mercury.
i Benzene "
8 60
s, 50
o4. 40
5 £
2 2
1 e 10
0
0315 0316 0317 019 214 0410 0319 0520 0421
Month-Year Honth-Year
— Benzene — Vercury
Exam (a533) 03-15 03-16 03-17 03-19 Exam (#523) 02-14 04-18 0319 09-20 04-21
Mercury 1.59 0.81 252 221 195

(®MC) (8MC) (BMC) (PTTEP)

Benzene 166.91 45.72 39.67 58.26
(PTTEP)  (PTTEP)  (PTTEP)  (PTTEP)  (PTTEP)

- mﬂﬁ%@mﬁﬂLﬁmqﬁunwmq@zﬁmmwﬂa‘:ﬁﬂ ANNIDAARBNY
'17{?3&1@ Medicalteam@pttep.com

- ynnifeasduiRensunisdinl4 PTTEP Health Book Application
AN1NI0FARE UNTIALLA Ehealthbook@pttep.com
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6.2.15 lupan1azEtinfing SSHE 189 Unn.aw. (SSHE Leadership
Model)

PTTEP SSHE LEADERSHIP MODEL (luinan10:ijuinA1u SSHE veu Uan.du.)

QE & Sy GRGEY,
0?'@\\,.\3«1‘,.,,_‘% 4,%\ o 2 Q}\ Sk 06‘4/’\

» Trust & Respect
Anuldonivm:iRifush
+ Recognition
mslimsuousy
+ Feedback
mshivoiauosu:
+ Credibllity « Adaptability/Flexibility
ANULNBato
+ Good planning/
implementing/

Controlling

« Hold others accountable
(Fair/ Firm/ Consistent)

6.2.16 SmussINAMNLaeAY SuAs adtewntuarAeandes
(SSHE Culture )
nnsaaTmusTsnAINLaende Sune anFeundtuay
Fauandenaed Unn.an. Bufinsudnduetadinufmaann
#nn9dn3admusssnANlaende T 2011 %'umu;al,ﬁu
Waunesfszneuaesdmusssuainlannde Suag
anFaewnsle uazdeuandentlsynaudag
1. ANUVAUAR
2. ANUNGANTIN

3. ANINNIIN19RNe lueeAng

ANV LMLNLRRR R RN R RN R RN RN R R R RN R R R R R R R R R R RN W PTTEP SSHE Handbook 69



£
SSHE INDUCTION

Behavior Aspects

70

Elements

Psychological Aspects Situation Aspects

74 Q = a v o % o
pUIAUAR - instgndaranuduiindnurnnnlaanses
Tuniineunnezau aliinaunszmindeunuinuiinn
mfa\imumq'ﬁ@:ﬁmﬂﬁﬂ“ﬁmuﬂﬂwﬂmmﬁﬂ B131M199vALIg
Tiulannalunisarunsonganisinauliimdanaanin
nsninldaensde (Stop Work Authority) TmeififjiiFanu
= v a o’ Y [~3
fpudnlauazdiiRfceaanainla
ANUNOANTTHN - AINNITANEINUINANNBTUTIATITD
gUiRwel dauluguiainnginssuidesaessiafuran
Tesafu iR ldmesznedddminduadafiiuauin
- 4 ¥ aay A4 L.
AN ANTINALIM A dATesia lunistaedane
WOAN9IN 9{TaN91 Behavior Base Safety (BBS) ilumilalu
watian1staedananginssulagndauasngAnssuides
winuNAuazEIunIsatsNuangnail Mnliinwely
n1sdunmaLazuENWgANTINT N asaNa wliieny
a = o o o o =
woAnssiAes §ndunnarnisadinldvganisinauuasi
nanaAiudsduAmeanizty  Inaliggndaunanunouds

FUATIEAINNEFANIIHREUATNARENAINNT (Re-Thinking)
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nsdanangsnssnANNlaensie (BBS) %Sﬁqﬂﬁwqﬁﬂﬁu
dl o v Y o a s v
@easluasAnstioaas unaliidnsniaingicivinanasls
anadsdasdadinninzanuiuginduannilaansia
BATAYNNNARAZUAAIANNAALTILEE T AL URINITNGN1

NNAY

7

AUDIT AND

REVIEW ORGANIZATION

RESOURCES AND
DOCUMENTATION

LEADERSHIP
AND
COMMITMENT

IMPLEMENTATION - 4

AND

MONITORING EVALUATION AND

RISK MANAGEMENT

5

PLANNING AND
OPERATIONAL
CONTROL

o ° P o o o v
MUdNINNsInungluaans — tadenauayuli
NAdTmUGTIN ANUaande H1Ad a1Taude wazdd
v s & v a oa ~
WINRBNIBIBNANT AR N13ETNNIRTFIUNNTLfITRMATTN
FANIMUARWILITRUAZNIRINNIALANAINNIRENFBNINN
AUNIIEVAILFARZAANTINANE I UBIANT 1ITRNNTWRIUNFZLIL
n 1 )
131139AN13A 1 UANLAaA T JuAY a1TauNE way
Rawanden (SSHE-MS) atnvsteiiies Ineluaniniig s PDCA
(Plan - Do - Check - Act) wazaanuwuulidanadaanisyii
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13M1949nN19A ANl aanieY Tugsnadisnanazuas
Wlnsiaauanuuanisaasananguaniinsdaouiay
A6 (International Association of Oil and Gas
Producers %32 IOGP) T432UUN19LEN1I9ANIAINANT
naludianuaduiug s (Minimum Requirement) §113y
ydaeunialy Uam.ae. lunsinldd[us nnstihszuy
N19UIMNIIANITANBANNNL AR TR a1TnaunNE waY
Aawandan (SSHE MS) ldleuatirefldsr@ntnaiiv
An13RansaunDeedAlsenaunaneIfin 1
5 miﬁwumﬂ“umumiﬂﬁu‘“{?muimmmiﬁﬁﬁqmmﬁsm
el A o Jd o
ana wiLfiRNa visadenmuanguanenineaqtes
- nsdneusnlianniacnudinla soudeliianEnuun
ol Al
ATIGHEETN
o o dlo 09// 1 L o/
- nedpasIninensnadu vialuiigunsainanuilaessde
d o vy . Er
LATR9ANIN IFFUNN9TUTR4 LATasNagdae)
- ALANAKANITLIUNITNGR Aaanauttlszninilunisg
13N199ANT
- nemAugua ud wazliinfsaduayuniney
wazggIna lunIU AR NITILNILITUI I AN
- NMIRTRRARINKANITU TR UeENati AN

v
o a o

el wilneulunnszdusiamsudeunuinuinnaay

o

fuRarauuazinisdearsuuuaninie iwatilymiuas

©

faiauauuzinwmwnyFulgsssuuviseduaeunisl furam
Tipgeaurinlgnisairadmusssuannlasadeiudus
pialyl
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6.2.17 NNIRUNALAZNNIIENIBAUANLABAE 1A B1TaUNE
LATAILINARL
4 - . . . R
WANITLSUNIFIIANITANBANNL ABAAYY BENINLIZANTNIN
uazilseAning wilnunaziumnInnAY Ha931e91u

L rd' a d” 2 a ;e ]
qummmmmmumalmm@ﬂgummmm Upan.an. a9

Nlsalauaziiunisnl e liidnisi3msdnnislietinagnsias

o & m o em > PP
wazwnzan wazivalunisesiuniagumwe luiungin
QMUAN 7] MUNUUATEFLIMNIAIIINIALNALAT T

o oy o
annnisadvizansnszy daensi

'
a o

a4 [ ° [ . L4
ngizmﬂu‘wmLﬂummumssﬂmﬁuqummem
dl' a s Y a ea o d”
© LNﬂLﬂﬂ@Uﬁ]ﬂﬁ?ﬂW]ﬂﬂﬂgUﬂﬂﬂu

q

INnaUANISNI

:

( )

wuiRuinnnisnindoiinuoveusieiugUanisinuiRlneld

nunwlavinsAwrianiau... néedoudngAnronUAWURMKUA
nso swmu@ﬁuﬁuﬁmmvoumuﬁu

g J

.

( )
gsuiinsoununeiavinsAwrianiau (9 ninRURUANISWER
nso |5wm]wﬁaJuaquu§msmuUﬁUﬁms} S189URUANISHU
FoRNSWUR rdo GuSMsauamluWun nthAinowUaonfes

13z KUOBNURIREOVEIVOIWURURUANS
N\ J
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o & o Ay No g
U "ﬂ'ﬂﬂﬂl@LU@QWHWWQQ?WEQWHN@QW@VL‘]JH

. .
- ADUNNAWA - HATNATY
- fianssy - HuAWR Uaz waihnsie
o Dd‘ b4 b2 =3
- Julazioan - Hineated / JUNARy
rqlla dp e 4
- WRNTINNATY - gdszneugmnisnd

NNLILUB) aifnsaififlannaguuseszil 1 uaz 2 Meudiesunmeany
raendtdidnnsafindues dan.au. nneilu 48 Fali uaz f1AN"30]
fiflpnuquunases 3-5 menudnasuunanueulaeaididnmeeiind
209 m.an. nelu 24 ala

N1SRILNALALSILINUANINAITUUTANITNTEVIN
ludaanns
iumaum@zﬁ"&mquﬁﬂiiuLmziwmuimﬂ%uuuﬁqmm
Audaanialiun19n1eu (Safety Observation and
Communication Card: SOC) Usznavulilag 5 dunan fail
Y d o A Cod
1) FEIINILHULNE NN UANKN AN LZINUADUNAZNT
. o o
N19AING INANTLFTENAINATDIEAING
2) ngaiedunAngAnsINANLaeniuevg TR
=X v dl A s 1 [
squdenTsldiAsasiia ailnsal uuasdunsaingsey
= v a oe %
sunaNNIReLaueegE LR iusiu
4 e Za oo . . .
3) Ae@nTNareINTTdANATluRINlaenssuaslilannse
Na1RTNLaNUNITNIEINTIgnAaslaanda winwy
wign1eninlidaendaliidaansnimisufilaliignsies

A = o
qummumnmmm%ﬂu
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4) aremiudynynlunisdfjiRuedadaends uio
o K 1%
funnuanisdaineaslusuudinaainilaande
Y 2 "
Wianaseyuuanialunisyiulgs

5) YwuudunmANlaansaY d9iutinennesne
WiTe 4 UaFAlAIzanA lun1suIuuInIeLFules uwio
=2 ey o & A
g linaenuanuilaansia Tuvun

T P @ SAFETY OBSERVATION AND COMMUNICATION
PP ——— REPORTIO: (1o Yewr Site
PrTer REoRTNO: Morver sy L L For Office Actities and Diiving Behavior Observations
PART1: Planned Obser (All PTTEP contractors)
e 11 doyamedoasdsante
Fovers : coueany Fosmo
" e e 4
—— avugnfne : |LOCATION: .
oo 17

# ot n the ine of fe (pinched, c
+ Alvays hold the handrail vhen

oo

St iting pos
+ Avoid tvisting and over reaching for objedts

o
o
o
dmentivrsreiai wals | quas siaddiBdis e o
e R i e

o

o

Scrwin (TR

NUNNITHAR An1inans n99L
(Operation) (Office) (Driving)

AaatauuudunnANUasnie lun1snnenu
(Safety Observation and Communication Card: SOC)
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v 1 1
UaNAINHTIRWUUIE9NBAIIN LA UAN LA N DA 0D
WAan1rasiindatiadunazanianisainlidaande

v
(Hazard Report Card: HRC) Inafidumnauduifeniu SOC

[ESayp— |

paetduuudannANdasnielunisniey
(Hazard Report Card: HRC)

NUINIUAINNTNIIRUNNTEUN AN ANTTNANL ABALTE
(SOC) wazaninwnrainlilaansda (HRC) tnusuunedy

'
o

AINNN LazBLannsating (e-SOC, e-HRC)
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6.2.18 N1TUIUITIANTIUARNAULAZNNIZING
wingNRuA N TonLN TN 3 seAuRall
SEAUT 1 WeRNAuIMIENIWTe gl RNM9AN190
o o dy ¥ o A
Tan1gsriumn uasiuaniuntsalliindunu
gnnvinAlifaeinseiumngniduaesrioeey

(Emergency Response Team)

FZAUT 2 meﬂL%uﬁmiqmquﬁaﬁmﬂﬁu"ﬁmﬂﬂmmm
N9 lARaeALeY uarfiastanisalayuAnn
NNLEMIAANTANIBUAIUNAN (Emergency
Management Team) me’mmu\‘i’mﬁmﬁu

sEAUT 3 nﬁfafmqﬁ*ﬁ'fé@"mmiimmﬁuu?fmﬁmmﬂwﬁﬂqﬁ
(Crisis Management Team) lagfdsra1u
Ewtifsnsiaihildufaauaudinis feana
Hasransariuayuatnatuneuen il
FLAULILINALATAING

ngsiiaunaniludmiulunisljinauiiasasdu

LMRRNLAY

- wiinew fFumen wasSausunaudieskiuniseyuss

\Hasdiugunanulaandes (SSHE Induction) T
ﬂﬁﬂﬁmﬂfuj Aedinlanauaniau unuanew ooy
WALIBANIAU LATANTINNG
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. U= L= I o o =~
J Vu’l?;lﬂ']uﬂﬁ‘ﬂwuﬂﬂgllB‘]ﬂq?ﬁlﬂﬂaﬂsﬁ‘ﬂﬂLLNU[?]’]N?%L'LIEI‘LI
'Jﬁmiﬂg‘umlummmmammam@mm“’mqwmqmm
Muqmﬁum@ﬁ’mﬂgummmu"] LA E‘]’]N‘Ifm{]ﬂll']?_l

AUUA

dl a wa ' 4 a o :// = ¥
© amuwﬂgummima ] AzfiadinIanFanuma T

wingniauliinaen 24 4919 (Duty Roster) T9fiagnnu

¥ = o
ﬂ’]ﬁ‘aﬂ@'i_li‘&l wazAaed lusuIas

w
a s o

A a a v
Waiawngniausiesl JiRcm

Ijewuinnaniau IRURUAnIY

Vunauaniauvansa:wun

:

o N\
- ngaupUmu
- mwunRlfuRnulkegluanwidaenne u Unaunsmi
Twnnstin 10UAU (thanuisarilsiogUasnmiena:soniSo) )
v - - - — —4 X \
IRvnAlURKUIeIavinsAwianiduvesanIuRUU <
- Bouwduinanisnd
- ANINAIKANISTU
- $10a:IBYAVIIKANISNUNINAVU
G : J
nstlinsiovdnisewswnrSalfgudesdynyirundsowswlilu
soungAsouwa
J
Y
( Upom ﬂumaavautﬁﬁs‘uuﬂuaumvﬂsauwauu 9 )
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S1 SSHE Performance

As of 315t December 2022 : 10.5 Million Man-hours

LTIF TRIR LOPCR

0.29]1 10.10

1 LOPC T1&2



2022 S1 SSHE PERFORMANCE (as of 31/12/2022)

SSHE Indicators

Lost Time Injury Frequency
(LTIF, No./MMhrs) — One Team One Goal KPI

Total Recordable Injury Rate
(TRIR, No./MMhrs)

LOPC Tier1& 2
(LOPCR, No./MMhrs, Production + Drilling)

Spill Rate
(Tonne/MMt Production)

Motor Vehicle Accident (MVA)
(No. of HPI & TRIR IOGP 365-5) — One Team One Goal KPI

SSHE Plan Completion

% Audit Actions & Incident Report Close out
2021% closeout, YTD Audit Actions overdue

2022 KPls

0

PTTEP

2022 Performance

0.15
0.24 0.11 (7 LWDC,
Refer to Corp SSHE KPI)
0.59 0.40 0.20 0.29
(2 LWDC, 1 MTC)
0.11 0.07 0 e
(1 LOPC Tier_2)
0.22
044 026 0 (4 spill; 0.326t,
1.46MMt Production)
4 2 0 1
(Refer to Corp SSHE KPI)
100% with Zgro
90% 100% o and LOPC T 100%
1&2
- 100%
80% 850 95% & 0 Audit Y

Action Overdue

Contractor
9,524,818

|

2022 Total MH
10,545,957

U exclude 2021 audit action items that due date were set in 2023 onwards.

N
e ———

(49 of 49 Incidents report closeout;

135 of 135 audit actions closeout) ¥

Status

D
®
D

),

J

Cumulative MH without LTI
680,083

Note: Last LTI

on 07 Dec 2022
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2022 S INCIDENT SUMMARY (2 of 20 Dec 2022

PTTEP

Incident 48 : Z Camp Site 1
; 7 _ 7 Warehouse 4
P
Near Miss 8 el > 6 o 6 Non-productive Site 2
;= Ve
Rl 5 ' a B N 5 Land Transportation 17
[lIness 1 « Third Party S 4 N\ e 4 5
&, e P X< ' 3 epot 1
Construction
Occ. lliness 1 2 2 _ 2
1 1 Well Service 3 +1LwDC
inci i 0 B 0 Drilling 3 +1 LOPC Tier3
» Dec: Total 3 incidents (LWDC, MTC, LOPC Tier 3) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec _ +1 MTC
& 1 near miss (Alcohol) Production 17
e Jan: Total 1 incident (LOPC Tier 3) & 1 near miss memm Work  mssssm Non-work - - - - 2021
(Alcohol)
C 2022 Incident by Classification ) _
+2 Exclude property damage
Property Damage — me—Qm— Property Damage & Related Cause Vehicle m— 21
Property Loss m5m enicie 8
LOPC T!er 3 Qe +2 Liquid Leak Imm3mam Drug & Alcohol 5 I
LOPCTier2 1 Gas Leak ]
. asleak INZmm
spill - spill w4 4
Fire mw4m Fire mm2mm 2 l l I || I ||
e 0'!' +1 = Work Operation Security 5 o M 111 amflB
MTC & = Non-Work Nature Related IEENgEIN Health 2 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
FAC 0 Mechanical RSN
MVA 1 i o Highlight:
HPI O ofision personnel Safety « Decrease in vehicle incidents in Q4 2022
Drug and Alcohol positve m&m | Third Party - Collision IS 7 (Injury) 3 » Frequencies of LOPC in the past 8 months
0 10 20 20 20 » Alcohol Positive in Dec 22, and Jan 23
o 2 4 6 & 10 0 2030 |« personnelinjury in Dec 2022.

—-ﬂ
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2022 Environmental Performance (as of 31 Dec 22) )

PTTEP
@ GHG Reduction
2y -1 CHy kol HFCs PCFs
. GHG Reduction performance
‘ \o ¥ 2022 Reduction target (tCO2e) (tCO2e) —_—
2l \ ﬁe ’ (vs Stretch
i Q ﬁ{j s % Case)
e - } v Asset Low Base Stretch YTD Year-end forecast
‘ s1 123,894 123,894 O
2022 S1 GHG Reduction Projects (Total = 16 projects)
T —————— 2022 S1 GHG Reduction
S1 STN-A Flare Gas Utilization (Base 46,500 tCO2e) 160,000
I_ )S1 Gas Mobile Generator at PTO-B (Start Aug 22) ' 140,000 131,138134:341

121,618121,618

120,000
100,000
80,000
60,000
40,000
20,000 11176 9,568 9,551 9,648 10,368 10,006 9,192 9,589 9,587 11,308 11,491 10,135

o H m m m B B m m m B B m

S1 HRSG (Phase I) (Base 8,045 tCO2e)
)S1 New Flowline PTO-D to NTM-A '
S1 F/S LP Flare Recovery (Base 2,839 tCO2e) I
I )S1 New Flowline NMM-I to LKU-FSTN '
S1 Methane Reduction (Fugitive + Rod Packing) (5,000 tCO2e) I
I )S1 New Flowline NMM-B to LKU-FSTN '

tonne CO2 per year

o

& » 3 & AR S R & g & & D
S1 NTM-A Trunk Flow Line (Phase I) (Base 20,000 tCO2e | FE S ¥ L & @@*” &
)S1 New Flowline PDA-C to PDA-A & &
§ '\d\
S1 HRSG (Phase Il) (Base 10,000 tCO2e) &
s

| }S1 New Flowline WTN-AA to WTN-B ¢ &
S1 LKU-M Trunk Flow Line (Base 200 tCO2e) . | _

| )S1 New Flowline PDA-A to NSG-A New Project of 2022 3
S1 GTG Fuel Gas Optimization (Base 38,554 tCO2e) | = -

——

)S1 New Flowline LKU-ZB to LKU-ZC (Start Sep 22)

Energy Partner of Choice



2022 EIA Compliance Audit & Monitoring (CA&M) (Jan-Dec) )

PTTEP
(as of Dec 22)
: : : Completion
Phase Location (wellsite and Flow Line (FL
Construction 6 locations: NTM-H, NOH-B_Ext, KMG-B, NPG-F, HYI-A, NTM-Cext. 6/6
FL Construction 3 New flow line: LKU FSTN to LKU-M ,LKU-ZC to LKU-ZB , WTN-C to WTN-A 3/3
Drilling 19 well sites in Jan-Dec 2022: LKU-ZA, NOH-C, TRT-EA, STN-A, NOH-B, LKU-X, WMG-B, LKU-Z, NTM-H, BWG-A, 18/18
KMG-B, NMM-B, PTO-D, LKN-A, WPG-A, HYI-A)YMG-A, NTM-C_Ext
Production via existing 66 FLs and 34 well sites (Sirikit & LKU Area) LKU-M 1/1 Major Project
via 20 FLs: TRT-A to TRT-C, NMM-I to NMM-D, TRT-E to TRT-C, LKU-ZA to LKU-L, LKU-ZC to LKU-P, KMG-A to NTM-C, 24/24

WTN-A to WTN-B to NTM-C to NTM-A, NTU-A to PKM-B, PKM-D to PKM-B, TYI-A to LKU-Y, NSA-A to TYI-A, YMG-A to
TRT-A, NTM-B to NTM-A, PTO-D to NTM-B, PTO-D to PTO-A, NTM-A to TYI-A, PKM-E to PKM-B, LKU-FF to LKU-F,
NMM-H to NMM-A, WTN-AA to WTN-A, NMM-B to LKU-A, PDA-A to NSG-A, PDA-C to PDA-A, LKU-ZJ to LKU-ZD ext.

21 well sites (Sub-stations (Permanent Locations) and MPF Units): NTM-A, PTO-A, WMG-B, SPA-C, SPA-D, SPA-F, 21/21
PTO-B, NOH-A, NOH-B, NSG-A, WME-E, NPG-A, NPG-E, PKM-A, PKM-B, STN-A, STN-B, LKU-ZB, WTN-C, NOH-C, PTO-F

EIA CA&M Progress 73/73
100% completed

External Complaint (Number, case) -
— 8 Energy Partner of Choice




PTTEP

END
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— Energy Partner of Choice



PTTEP

USEN UaN.gn. d81y 3110

eunan1sUjiinuunsnisdasiusazudlonansenuiawindon wazannsn1shanunsaadounansEnuiwIndon
a a 1 aaad & v W o a o
TassnsuantinsideuuvasdsnanaumiauasnuinlnglAes uuased 1 Saianunanys nealan wazgluvie
atuifauuNIIAY - SUNAN W.A.2565

ANANUINT 9

Maintenance and Inspection Management




PTTEP
PTT Exploration and Production Public Company Limited

S1 Production Operations

Maintenance Guideline

Maintenance and Inspection Management

Document Code: 13245-GDL-1-S1M-ALL-MMS-002-R04
October 2022



PTTEP wmaintenance and Inspection Management

13245-GDL-1-S1M-ALL-MMS-002-R04

Document Register

Document Title:

Maintenance and Inspection Management

Document Code:

13245-GDL-1-S1M-ALL-MMS-002-R04

Document Author:

Terawat Hensirisakul; EDP-ALG % ¥
Apisak Sri-Amorntham; PS1/M

Department/Division:

Effective Date:

October 2022

Document Custodian

Name

Position

Signature

Date

Apisak Sri-Amorntham

Superintendent, Maintenance

12.1

Document Technical Review

Name Position Signature | Date
Wattana Ratchatamongkolchol | Senior Engineer, Reliability and Integrity Digit
WattanaR?k
Apisak Sri-Amorntham Superintendent, Maintenance fpe=— 12 i\

Document Approval

Name Signature | Date
Document Owner: Apisak Sri-Amorntham - 12.1
Approval Authority: Nattapong Vattanajaroen 02/11/7

This document shall be reviewed every 5 years from the date of approval or revised earlier if necessary.

[October 2022], Revision No. [04]

Company Confidential - Uncontrolled When Printed

Registry

0.22

lly signed by WattanaR

DN: ¢n=WattanaR

2022.10.15 00:45:11

B.22

0.22


NattapongV
Typewritten Text
02/11/22


PTTEP paintenance and Inspection Management

13245-GDL-1-S1M-ALL-MMS-002-R04

Document Change History

Date Revision Description of Change
0 New issue
26-Apr-04 1 Issued after company ownership change
26-Sep-06 11 2 Yearly review
30-Jul-09 1.2 Change document no. from A72 to SMNT
28-Mar-13 2 e Reformatted document
e Aligned with new PTTEP SSHE MS, ISO14001:2022 and
OHSAS18001:2007 requirement
e Updated organizational indicators from JGO to DSO
30-Sep-16 3 o Reformatted to corporate template
e Updated organizational indicators
02-Oct-22 4 e Renamed from “Maintain Wells and Facilities” to
“Maintenance and Inspection Execution Management”
e Renumbering per new S1 document numbering
e Combine contents from SMNT-PN-01, 02, 03 and 04 into one
document per 2021 OTR-RAI audit findings

[October 2022], Revision No. [04]

Company Confidential - Uncontrolled When Printed TOC



PTTEP paintenance and Inspection Management 13245-GDL-1-S1M-ALL-MMS-002-R04

Table of Contents

1.0 INTRODUGCTION::uussemmmsssmmsonessssmosmsmmsams s s s s s s S0 S0 0 S5 s e S as Femss 1
2.0 S COPE ... e e e e e 1
3.0 KEY REQUIREMENTS ... e e e ee e e 1
3.1 WOK FLOW DESCRIPTION ... .o e 1
4.0 STRATEGY AND APPROACH :::ccoimiusmmmmmmm s somas s s st ot s3mases s s oo s st s 2
5.0 PLANNING AND:SCHEDULING cusssmsnssmssimmsmns rosmesmssmmmssasss sammsss o s sy aam s o0 s evssssams aes soames 5
5.1 RESPONSIBILITY FOR PLANING AND SCHEDULING .........cccccoiiiiiiiiieiiiiieeee B
5.2 MAINTENANCE AND INSPECTION PLAN ... e i,
5.3 PLAN AND SCHEDULE PROCESS ... e 10
6.0  EXECUTION ... .o oo e e oo e e m e e e e e e e e mnen e e e e e e e ennnnnnes 13
6.1 SITE PREPARATION AND INTEGRITY ASSURANCE ... 13
6i2 TASK UNDERTAKING: ::iosssssmssmmmmmmossmnmmsssmmsmmesime mssmmms o s s s v i e 15
6.3 HAND-OVER PREPARATION. ... ee e e enneeeee2 10
6.4 WORK ORDER CLOSE-OUT ... e e 17
7.0 REVIEW AND IMPROVEMENT ... e 18
8.0 ROLES AND RESPONSIBILITIES ... e 20
9.0 |DEFINITIONS sucomimmmmmmmsevsrsmmmnrsmers covmms mome s rooms s 50 s s 2000 5 a6 T e S0 SO e et 21
L N 7 L I 21
9.2  TERMINOLOGY ... e e e e e e e e e e e e e eeeeens 21
9.3  COMMON ACRONYMS ... e e e e e 22
10.0 DOCUMENT REFERENGCE LIST ... 23

[October 2022], Revision No. [04] Company Confidential - Uncontrolled When Printed TOC



PTTEP p\aintenance and Inspection Management 13245-GDL-1-S1M-ALL-MMS-002-R04

1.0 INTRODUCTION

This document describes more what and how process of maintenance and inspection manage at
Sirikit Oil Field (S1) asset. This document cascades down from Maintenance and inspection guideline
13245-GDL-1-S1M-ALL-MMS-001.

2.0 SCOPE

This guideline covers the followings:

e Several sources and formations of the maintenance and inspection strategy by selecting the
most appropriate approach for the asset

e Concept of the maintenance and inspection approaches with appropriate options plans and
definition of the resources required and the impact on production targets.

e Planning layer cascaded and rolled over to scheduling into execution step.

o Recommended key performance indicators for maintenance and inspections after execution.

3.0 KEY REQUIREMENTS

3.1 WOK FLOW DESCRIPTION

Maintenance and Inspection Management can be described in 4 major stages: Strategy and
Approach, Planning & Scheduling, Execution, and Review & Improvement.

Strategy and M&I Review &

Planning & Scheduling

approach Improvement

Equipment : SCE, Vital, Critical, Secondary equipment

ME| strategy = Planning . Verification/Testing L Lesson Learn / Best practice
Asset Registration » Scheduling o Maintain / Inspect . Improve PM/PI procedure
Job Plan [ Task / SCE task o) Contracting = Turnaround management ol Failure rate improvement
Spare part list v Spare part supply chain . Contractor management . Equipment availability

E Job completion in CMMS L Plant availability

. Reporting L Cost reporting

Figure 1 — Maintenance and Inspection Management

October 2022, Revision No.04 Company Confidential - Uncontrolled When Printed Page 1 of 24
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4.0 STRATEGY AND APPROACH

Maintenance Approach involves formulating maintenance and inspection strategies that conform
to PTTEP objectives, reviewing, confirming, or updating requirements or assumptions.

Refer to high level maintenance and inspection direction well and facilities, the maintenance and
inspection requirements are established the following approaches
4.1.1 The 5-Year Key-Activities roadmap

The 5-year key activities roadmap identifies key M&l activities that interrelated among other
stakeholders to achieve mutual goals. MRP has been already incorporated.

Having been Integrated with RAI expectations, OMI co-KPI target, Production target, M&I cost, and
manning strategy of S1 contributed by M&l, the 5-year key activities roadmap is purposefully used
as reference to confirm whether approved budget is still adequate.

The 1%t year is considered firm while the following years are changeable to suit business needs.
However, maintenance and inspection activities that cause significant facility outage will require more
detailed planning and integration into PTTEP Business Plans. The roadmap can be revised in yearly
basis by default to ensure key M&I activities are addressed and well reconciled among stakeholders’

needs.
M M FrTER
* Major tunaround * Right OPEX allocation. * Sustain RAIMA 3.1 * Refocus on asset * Tumaround for end-of-
execution. Right roles. * Design tumaround for the utilization with FDP.
'Pst Mal Leazgrgamzahon + RBI and LOPC taskforce tast chapter . :m cM sudst:msmdaﬂ
“pprosch in o oo nib A S * W81 stitegios matroly ey
group of equipment. sustained in CMMS * Manpower Optimization to
* RM&D for vital rotating * Staffing and Manning * OPEX per gross at 0.44. fit Gross volume and
Strategy with Knowledge Equipment at 171
and Skillset Review. Headcounts.
Maximize Pr; NENEsEH@napter
* The Lean Workshop * Complete right OPEX allocation, * Self MARAI and OTR * Qutstations shutdown * Turnaround for the last Chapter.
* Part |: MRP, SIL, Critical alarm right tasks and right roles. * Shutdown Preparation: Taskforce, * Redefine R * Align MRP and all M&! strategies
rationalization. * External Benchmarking scope, and premise: Outstations to the last chapter.
* RBl and LOPC taskforce: plan * Optimize non-RRM-required and Flow Stations. d ne: * More vigilance with: Bad Actor,
and rollout for critical EQ. PM/PI tasks. * Contract Redesign. More digit: for Anomaly and Alarm MGT.
* Well sites Classification * ATS Findings closeout. * M&I Manpower Contract more condition-based or near- * RAI for aging facility.
* Return those are irrelevant non- * Prepare Self MA: Content & Preparation. (Shutdown & Routine) fail approach.
M&I OPEX to the right parties. conform check * Sync DP&A to M&l and + Assure SCE PM/CM
* Introduce Digitalization: Select the * Implement Part | result Turnaround the last chapter compliances.
right cost effectiveness. * Partll: MRP, SIL, ALM. * Strong discipline to IAP, IOP
* KM & competency refocus for * Adjust RBI work process. Settle * Adaptive M strategy to Priority
M&! team. LOPC. of Well sites.
- SPSM with good practice
lextended adoption to S1.
* M&l strategy based on Well Energy Partner of Choice
sites Classification
Figure 2 — 5-Years key activities roadmap
4.1.2 Maintenance Reference Plan

Maintenance Reference Plan (MRP) is another set of maintenance and inspection tasks look ahead
in high level for 5-10 years magnitude of time scale, associated OPEX/CAPEX, implications for the
plant and equipment. MRP incorporates all constraints and business requirements underlying with
equipment current condition is another main portion of maintenance.

MRP often split apart from typical approach for non-routine M&I activities such as upgrade,
obsolescence management, and MOC related with debottlenecking or plant major change.

MRP is based on “Operation Philosophy” and “Maintenance and Inspection Philosophy” and sets the
way things will be done according to business direction (FDP), current equipment reliability, integrity,
performance, and statutory requirements as key drivers underlying with OEMS framework. MRP
provides information needed to implement of Cost, Time, and Resources requirement over a long-
term period in budgetary scale; i.e. accuracy could be slipped in certain extent up to 20-30%; the
closest to current year will be more precise.

October 2022, Revision No.04 Company Confidential - Uncontrolled When Printed Page 2 of 24
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MRP determines what needs to be achieved in the years ahead, typically 10-years ahead with a one-
year firmed element, a four-year rolling element, and significant elements over the remaining life
cycle. MRP can be updated either yearly, or any change based on field development and/or business
plan catered for the original MRP.

S1 has recently reviewed its MRP in 2019 due to concession renewal via 12153-GDL-5-MMS-001,
and in 2022 LPG plant operating direction change via 13245-GDL-1-S1M-LKU-MMS-002. Figure 3
gives one example of MRP deliverables in cost perspective along the life of LPG plant.

— Electrical 0.01| o0.08 0.09

OPEX 0.01 0.06 0.07
CAPEX 0.02 0.02
= Inspection 079| 0.23| 002 0.03| 051| 0.01| 0.19| 0.01 1.79
OPEX 0.79 0.23 0.02 0.03 0.51 0.01 0.19 0.01 179
=Instrument 004| 0.13| 019| 0.18) 068| 0.06| 0.06| 0.06| 0.06f 0.06 1.51
OPEX 0.04 0.11 0.19 0.18 0.68 0.06 0.06 0.06 0.06 0.06 149
CAPEX 0.02 0.02
— Mechanical 030| 057| 062 038) 071| 030| 0.19| 0.00( 0.00( 0.00 3.09
OPEX 030| 0.22 025 038] 071 0.30 0.19 0.00| 0.00 0.00 237
CAPEX 0.35 037 0.72
Grand Total 113| 1.02| 083]| 0.60 190| 037]| 044| 0.07| 006| 0.06 6.48
Unit: Million USD

Figure 3 — MRP example: case of LPG review in 2022 till EOC.

4.1.3 Risk and Reliability Approach

Proactive approach drives via Criticality of Asset during Register. Itis a list of the equipment on which
maintenance and inspection activities are required and are maintained in CMMS. The high-level
asset hierarchy is also represented in the Chart of Accounts (COA) structure. The asset register
forms the common database for Maintenance Management Module, Inspection Management
Module, Materials and Procurement Module, and is fully integrated with the Finance Package.
Hierarchical structure of Asset is registered in compliance with 1ISO14224 and is in line with OEMS
RAI requirements.

Refer to Reliability and Integrity Framework, a short summary of RAI guides how each group of
equipment is managed based on its criticality ranking result.

Different criticality of equipment is treated and managed by different strategies and approaches.
Therefore, assessment of asset criticality is the risk-based assessment and is the key process to
determine how critical equipment is. The criticality will bring all what and how S1 manage its
equipment.

October 2022, Revision No.04 Company Confidential - Uncontrolled When Printed Page 3 of 24
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For High criticality rank of asset register i.e. SCE 4 and some selective VITAL 3, Risk and Reliability
Maintenance (RRM) tools are recommended approach. These tools are Reliability Centered
Maintenance (RCM), Risk Based Inspection (RBI) and Safety Integrity Level Classification and
Verification Review (SIL class, SIL ver; also called Instrumented Protective Function or IPF review).

e RCM: Typically well applied to rotating equipment
o RBI: Typically well applied to static equipment
e SIL: Typically well applied to instrumentation, control and safeguarding systems

The intermediate rank of criticality (remaining VITAL 3, and CRITICAL 2); unless otherwise specially
required, the framework recommends to approach by Failure Modes and Effect Analysis (FMEA),
OEM manual of M&I recommendations, experienced based maintenance strategy from similar kind
of equipment specification/functionality.

The lowest rank of criticality; SECONDARY 1, run-to-fail approach is preferred as long as the
consequence of failure is less than repair cost.

The selection of the maintenance and inspection strategies is also approached by Quantitative Risk
Assessment (QRA) and any Statutory requirements e.g. Gas sale agreement, EIA, local authorities
regulations, etc.

RRM which includes but not limited to RCM, RBI, IPF or SIL can be read its methodology in more
detail: 10012-GDL-5-MMS-002 for RCM, 10015-PDR-4-PRS-056 RBI, and 10008-GDL-5-INS-005
SIL Verification Guideline

4.1.4 Strategy Implementation and Job Card Development

The right maintenance and inspection options are presented in Maintenance and Inspection Strategy
documents. Include appropriate interval or frequency to carry out tasks, it will be M&l strategy:
WHAT/WHEN; which could be run-hour or calendar basis.

Applicable options deployed into strategy and approaches:

Applicable M&I Options Failure behavior Common Examples

Time-Based Replacement Wear & Tear with known Rotating equipment:

lifetime or confident MTBF. Gearbox, Belt, bearing,

impeller, engine, compressor
valves,

Condition-based Maintenance | Random Complicated system, DCS,
control system, Instrument,

Risk-Base Inspection Wear or Corrosion rate Stationary, Vessel, Flowlines,
dominated failure or LOPC Pipelines
Failure Finding Hidden failures Safeguarding

Function Test

Precision Based Maintenance | Infant failure relocation, recommission,
conversion, startup, major

Craftmanship and PAp———

competency related failure

Table 1 — Correlation between M&I Options, Failure Behavior, and common Equipment
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From strategy, detailed procedures (Job Cards and/or Task Lists) are developed to provide steps or
HOW to execute the maintenance and inspection task with respect to anticipated criteria (QA/QC)
Specifications or standards (of pass or fail) required to be revised should be included. Total set of
maintenance and inspection strategies and tasks are implemented in CMMS for further deployment
and implementation.

5.0 PLANNING AND SCHEDULING

MRP consolidates with M&I strategy embedded in CMMS form the basis of the overall planned
maintenance schedule and is used for making strategic decisions on Maintenance Management; and
in most cases incorporated with impact of production and business direction.

Maintenance Reference Plan can give indirect view of downtime to project to production deferment
which varies over period of time and the consumption of resources due to foreseen M&lI activities. It
determines what needs to be achieved in years ahead

With a one-year firmed element, a four-year rolling element, and significant elements over the
remaining life cycle. MRP together with 52-week plan will be settled.

The medium-term plan contains a firm element of 3-months and a rolling element up to 1-year to
proposed to 3-months IOP (integrated operation plan) look-ahead across stakeholders including
drilling, well services, engineering etc. Normally when plan comes to the shorter and closer time in
the period of 3-to-1 month usually confirmed upon IOP (integrated operation plan)

Scheduling will be rolling in magnitude of 1-month or 4-weeks lookahead with frontline production
and maintenance team to simultaneously optimize and prioritize among various crew and resources
to fit for actual daily production against situations at site.

Note that interval (5-yearly, 1-yearly, 3 monthly, 4-weekly, weekly, etc.) within hierarchical concept
of planning could be timely adjusted based on dynamic of the asset production behavior.

The hierarchy of maintenance and inspection plans are conceptualized from upper level cascaded
down to daily scheduling of work is depicted as below.

e

Firm element Rolling element
Asset or Field Year 6-10 Year 11-15 Year 16-20 Year 21-25
Development
Plan (FDP
anL(ONG);‘ [a]s]el7Te ““\J%ngllg[gjgg 21|22/ 23 2425
TERM 1] 2 (3|49 i T, T— —
Maintenance Fi Rolling element
Reference
Plan (MRP) + Year 3 Year 4 Year §
Shutdown,
T/Aplan MMLMI-QJ,JEZ_I Q3 Q1 |£2 i o
MEDIUM o+ T o2 | Q3 | Q4 ——

TERM | ———

Maintenance o
Annual Plan————
52-Week Plan

SHORT
TERM

Integrated | T S W plans programmes_ | Preliminary scheduling|
Operating I
Plan (IOP) s 3 D } 3 |V M2 M3
4WLAP - g
Weekly Schedule PLANNING HORIZONS

Figure 4 — Hierarchy of Maintenance and Inspection Plans
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Scheduling is a time related process whereby the resources from pre-agreed plans are synchronized,
sequenced, and converted into a detailed set of tasks to carry out within a discrete period. It
essentially evolves around the development of the longer-term plans into weekly and daily work

schedules.

The schedule should be continuously rolled forward with a time horizon of typically one-month firm
and two-month rolling. Figure 5 below illustrates correlation between maintenance and inspection

planning types (refer to 10012-GDL-5-INT-008-R00, Maintenance and

Guideline).

Business
Plan

5-Year Plan

12-Month Plan

Shutdown Plan

3-Month Plan

Monthly Plan

Inspection Planning

Daily Plan

Figure 5 — Correlation between Plan Types (from 10012-GDL-5-INT-008-R00)

5.1 RESPONSIBILITY FOR PLANING AND SCHEDULING

Responsibility of the preparation and approval of the various plans and schedules is shown in

Table 2 below.

Plan and Schedule Type Prepared by: Approved by: Notes

Field Development Plan PTN/P PTN

Maintenance Reference Plan (MRP) | PS1/M and OMI PS1 1

52-Week Look Ahead PS1/M Supervisor PS1/M and PS1/P | 2,3
PS1/M Scheduler

3-Month Activity Plan (Integrated PS1/M Supervisor PTN/P, PS1, 4

Operation Plan, IOP) PS1/M Scheduler PS1/T, PS1/P and

PS1/M

2-Week Work Schedule PS1/M Supervisor PS1/P and PS1/M | 5
PS1/M Scheduler

Daily Work Schedule PS1/M Team Leader | PS1/P and PS1/M | 6
PS1/M Scheduler
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Notes:

1. PS1 approves MRP for further planning, deployment, and budget preparation.

2. To be per 52-week plan based on set strategy in CMMS. PS1/M Scheduler develops weekly
look ahead, and PS1/M supervisor to review the plan.

3. Plan to incorporate maintenance, inspection and re-certification activities.

4. To be incorporated into IOP facilitated by PS1/T and presented in IOP monthly for review
and approval.

5. PS1/M Supervisor and PS1/P to endorse 1-to-2 weekly work schedule.

6. PS1/P to endorse and revalidate via Permit-to-Work (PTW) to proceed M&I tasks.

Table 2 — Planning and Scheduling Responsibility Matrix

5.2 MAINTENANCE AND INSPECTION PLAN

5.2.1 52-Week Look-Ahead Plan

Regarding the 1st year of 5-Year Plan and MRP, they provides list of activities to be implemented
within the year. It will be incorporated with routine 52-week maintenance and inspection plan. The
52-Week Look-Ahead Plan will form the high level plan. Performance will be judged against and form
the basis for the more detailed 3-Month activity plans. The 52-Week Look-Ahead will also form the
basis for the ordering of materials with long lead items, i.e., more than 3-Month Plan.

5.2.2 3-Month Activity Plan

This schedule is for the maintenance and inspection activities within 3-month period and are revised
monthly on a rolling basis; they contain preventive and condition monitoring routines as well as
approved corrective routines. Therefore, 15t month of the plan is considered firm, with the following
2 months tentatively agreed to enable the preliminary establishment and securing of manpower and
materials. The 3-Month Activity Plan shall incorporate key equipment availability and resource
utilization reports. The activities require partial or full facilities shutdown and/or having deferment
potential included into the Integrated Operations Plan (I0OP).

P51/M 10P
Departme Period * Location ¥ |Activities v Start Date ¥ | Finish Dati Duration *
PS1/M Aug-22 F/STN PN ME (ENGINE + COMPRESSOR 1Y) K-3200 - Plan 08 - 11 August 2022 total 4 days. 8-Aug-22 11-Aug-22 4 Days
PS1/M Aug-22 F/STN PM ME GAS COMP K-3550 2M 2-Aug-22 2-Aug-22 4 hrs.
PS1/M Aug-22 F/STN PM ME GAS COMP K-3850 2M 28-Aug-22 28-Aug-22 4hrs.
Ps1/M Aug-22 F/STN PM ME (ENGINE 6Y + COMPRESSOR 1Y) K-3750 - Plan 15-26 August 2022 total 12 days. 15-Aug-22 26-Aug-22 12 Days
PS1/M Aug-22 F/STN PM ME (ENGINE + COMPRESSOR 1Y) K-3400 - Plan 29 August - 02 September 2022 total 5 days. 29-Aug-22 2-Sep-22 5 Days
PS1/M Aug-22 F/STN P-2401-A, THREE MONTHLY, PREVENTIVE MAINTENANCE 3-Aug-22 3-Aug-22 4 hrs.
PS1/M Aug-22 F/STN P-2402-A, THREE MONTHLY, PREVENTIVE MAINTENANCE 4-Aug-22 4-Aug-22 4hrs.
PS1/M Aug-22 LKU-B P-117A, THREE MONTHLY, PREVENTIVE MAINTENANCE (WS-B) 4-Aug-22 4-Aug-22 4hrs.
PS1/M Aug-22 LKU-B P-117B, THREE MONTHLY, PREVENTIVE MAINTENANCE (WS-B) 4-Aug-22 4-Aug-22 4hrs.
PS1/M Aug-22 LKU-B P-115A, THREE MONTHLY, PREVENTIVE MAINTENANCE (WS-B) 3-Aug-22 3-Aug-22 4 hrs.
PS1/M Aug-22 LKU-B P-115B, THREE MONTHLY, PREVENTIVE MAINTENANCE (WS5-B) 3-Aug-22 3-Aug-22 4 hrs.
PS1/M Aug-22 LKU-E P-145-A, THREE MONTHLY, PM (WS-E) 4-Aug-22 4-Aug-22 4hrs.
PS1/M Aug-22 LKU-E P-145-B, THREE MONTHLY, PM (WS-E) 4-Aug-22 4-Aug-22 4ahrs.
PS1/M Aug-22 LKU-E P-142-A, PREVENTIVE MAINTENANCE (WS-E) 4-Aug-22 4-Aug-22 4 hrs.
PS1/M Aug-22 LKU-E P-143-A, PREVENTIVE MAINTENANCE (WS-E) 4-Aug-22 4-Aug-22 4 hrs.
PS1/M Aug-22 PTT-NGV A-8000, YEARLY, PREVENTIVE MAINTENANCE 3-Aug-22 5-Aug-22 3 Days
Ps1/M Aug-22 PTO-A PTO-A GAS METERING 80-FPTR-652 YEARLY CALIBRATION 7-Aug-22 7-Aug-22 8 hrs.
PS1/M Aug-22 STN-A STN-A GAS METERING 68-FPTR-657A/B and 68-FPTR-658A/B YEARLY CALIBRATION 8-Aug-22 8-Aug-22 8 hrs.
PS1/M Aug-22 NTM-A NTM-A GAS METRING MONTHLY CALIBRATION 6-Aug-22 6-Aug-22 8 hrs.
PS1/M Aug-22 F/STN CRUDE METERING MONTHLY PM 9-Aug-22 10-Aug-22 2 Days
PS1/M Aug-22 F/STN T-306 CALIBRATION AND PREVENTIVE MAINTENANCE 11-Aug-22 11-Aug-22 8hrs.
PS1/M Aug-22 NGV OMA_NGV Online Moisture Analyser 3-Aug-22 3-Aug-22 8hrs.
PS1/M Aug-22 BPR BPR T-802 Tank calibration 12-Aug-22 12-Aug-22 8 hrs.
PS1/M Aug-22 NSG-A PM IN NSG-A, ESD/OSD function test 1Y 4-Aug-22 4-Aug-22 2 hrs.
PS1/M Aug-22 NPG-A PM IN NPG-A, ESD/OSD function test 1Y 11-Aug-22 11-Aug-22 2hrs.
PS1/M Aug-22 NPG-E PM IN NPG-E, ESD/OSD function test 1Y 18-Aug-22 18-Aug-22 2 hrs.
PS1/M Aug-22 LKU-M PM IN LKU-M, ESD/OSD function test 1¥ 25-Aug-22 25-Aug-22 2 hrs.
PS1/M Aug-22 F/STN PM ME+EL+IN K-5801A 1YPM + Engine Change out + RGB 10-Aug-22 14-Aug-22 5 Days
PS1/M Aug-22 F/STN PM ME+EL+IN K-5801B 1YPM 5-Aug-22 7-Aug-22 3 Days
Ps1/M Aug-22 F/STN PM EL K-5804C 2500 HRS PM 8-Aug-22 8-Aug-22 8 hrs.

Figure 6 — 3-Month Activity Plan
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5.2.3 2 Week Work Schedule

Derived from the firm plan for 15t month of 3-Month Activity Plan and updated on a weekly cycle.
Concerns the maintenance and inspection activities for 14-days ahead, based on the activities on
the monthly activity plan supplemented by work orders raised on an ad-hoc basis and required to be
executed within 14-day timeframe. The 2-Week Work Schedule typically covers a period Monday-

Sunday, with first 7 days firm and last 7 days tentative.

The following basic requirements applied to the 2-Week Work Schedule:

Schedule is issued in MS Project or MS Excel

Activities are grouped by location, i.e., Crude, LPG, well sites, outstations (essentially
grouping by asset cost center)

Activities are resourced in MS Project or MS Excel, including required trades, number of

trade staffs and special resources (where required).

Activities are assigned estimated duration, represented as grant chart.
Activities are scheduled with due account given to operational constrains, i.e., LPG coolers
to be starting in early morning, crude transfer pumps after morning production surge, etc.

Planned resource usage is provided with schedule.

Maintenance Highlight Activity 15 - 28 August 2022

Maintenance Highlight Activity

MoBILE
STEAM

F9910 s

254un21

SlAug22

F/STN

L
s Fwaswe
™

1305 |n

223 Days.

11an22

2-Aug22

F/sN

£2050

NOHB  [d

Iinternal cleaning ar
* 1-9940 CRUDE STORAGE
* 7-9941 CRUDE STORAGE TANK - C

d |* 59940 MOBILE

repair
* V-9940 FLARE K.0. DRUM - Completed
* V-9941 UQUID SEAL DRUM - Completed

19 Days.

28022

15-Aup22

FISTN

K:58028.

29 Days.

18422

15-Aup22

Well site/Out
tation

PTPolishr

Lhug22

15-5ep22

F/STN

F310A [F-3104 1YPM Plan to Intemal cleaning &nspection

15-Aug22

A2

F/sTN

k3750

[PMME (ENGINE 6Y + COMPRESSOR 1) K-3750 - Plan 15-26
August 2022 total 10 days.

psy/m

15-Aug22

26-Aug22

NMM-A

70-0P-500 CM AM NMIM-A, MOD Recondition PLC 70-L7-500

team

Automation

15-Aug-22

15-Aup22

F/sTN

Pipe
replacement

1 FSTN/DGF D41285 3"Pipe leaked

15-Aug22

16-Au22

NOMC

69920
G-WS02 |- PM DIESEL GEN G-WS02 1M

PM DIESEL GEN G-9940 1M

Electrical
team

16-Aug22

16-Aug22

LKU-COH

LKU-C-OH, Plan to,

Pipe  |* CILKU-C LDH W125:

replacement |* CI LKU-CLOH D12600 LowThi

t(5-1261)
* CM LKU-C LDH 8"W12518 Leaked Replace (5-1261)

17-Aug22

18-Aug22

Figure 7 — 2-Week Work Schedule

5.2.4 DAILY-TO-WEEKLY WORK SCHEDULING

The Daily Work Schedule is a list of activities to be carried out the next day. It is not subjected to a
separated approval; however, a review may be required at the morning of the workday itself for high
priority work that may have been occurred overnight.

October 2022, Revision No.04
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Ttem | Notification No. | Week Order No. Location Equpment Job description Type | Swrrdate |CompietosDute| St In-charger
1 [ wousas | so03974i2 | Crudepime | $1-40-DC-0LASY | PMEL 40-DC01 Batery Room 2M M| wasgn | wasem P | Electrical tam
2 | roasns [ somre0z | Crude plamt SI-PWD-LSWG | PMEL 40-HV-02 & 40-LV-01 Cabin SWGR 2M | was2 | wamm Pan | Bleceical vam
3 | 100019217 | s0039740¢ | Crude plant SI-PWD-LSWG | PM EL S0-HV-01 Green Buikling SWGR 2M M| wasg22 | a2 Pan | Blecuical iam
4| 10009018 | 00397405 | Crade plam SI-PWD-LSWG | PM EL S0-HV-02 Groen Buikling SWGR 2M | wasg | a2 Pan | Bleceical iam
s 100380412 500362162 Well site SI-LKU-COST PK CILKU-C MF COST 1"Elbow Drain Reject - Plan to MF replacement [} Aug22 Plan Inspection team
6 | 100e10s2 | sooassars Well site Flow line Flow line inspection at §°-BL-XWA by TPM and take photo.( RTJ No.§1-RT)-Maint-00021) P 6/Aug22 Pan | Inpection tam
7| 100usess | somssesy Well siee Flow line Flow line inspection at 3°-BL-GGA by TFM and take photo.( RTJ No.S1-RT)-Maint-00021) P 6/Aug22 Pan | Inpection tam
s | e | soossase Well siee Flow line Flow line inspection st 3"-TRT-AGA by UTM / MFL. and take photo.( RT No.S1-RT)-Maint-00021) B 6Asg22 | tn progress | inepecticn seam
9 | 100376196 | soo3ssii Well site Flow line. Flow line inspection at 6™-BL-FXA by UTM / MFL and take photo.( RTJ No.S1-RTJ-Maint-00021) ] SAug22 | Inprogress | Inspection team
10 [ 100377089 | so0assere Well ste Flow line Flow line inspection at 8"-BL-DWE by UTM / MFL and tske pbato.( RTJ No.S1-RT)-Maiot-00021) Pl | VAwg22 | SAsg22 | lnprogress | lnspection wam
1| romesssr | soonesnz Wellsie | Flowarm & Manifold | Flow arm /Manifold 3 Monh st NMM-E by VT,UTM and tske photo.( RTJ No.S1-RT)-Maint-00020) o | w22 | samm Pan | inpection wam
1”2 100365711 S0034823S Well site Flow arm & Manifold | Flow arm Manifold 3 Month at TYI-A by VTUTM and take photo.( RTJ No.S1-RTJ-Maint-00020) L] VAsg22 S/Aug22 Plan Inspecticn team
13 | 100375726 | soo3s7601 Well site | Flow arm & Manifold | Flow arm /Manifold 3 Month st NMM-H by VT,UTM RTJNoSI-RT. Pl | YAug22 | SAwg22 | inprogres | Inpecticn eam
14| 100as2m2 | somenise Well site NGV PM IN GAS METERING A-8000 1M - Contine meter runé | | vAsg2 | sam22 | 1o progress | Insrument Team
15 | 10023061 | soosioss Well sie NSG-A PM IN NSG-A, ESD'OSD function test 1Y | wasg2 | wam Pan | Inrament Team
16 | 10009345 | soosras Well sie SI-LKU-MOGPK [ P-4406, 4M, BEAM PUMP PM (WS-MOST) | wasg2 | A Plan | Arificial Lift Team
17| 10009810 | sooserser Well ste SI-LKU-MOSPK | PM EL BEAM PUMP P-4409 (LKU-MOS) 4M | wase | wam Plan | Anificial Lift Team
18 | 100assu | sooerses Well site SI-LKU-MI2ZPK | PM EL BEAM PUMP P-4412 (LKU-M12) 4M | wase2 | wam Pan | Arificial Lift Team
5 100419512 500397599 Well site SI-LKU-MI4PK PM EL BEAM PUMP P-4414 (LKU-M14) &M ™M Ay 22 VA2 Plan Artificial Lift Team |
20 100428871 S00406272 Well site SI-LKU-Z0S.PK PM EL ESP VSD PANEL LKU-Z08 6M ™ WAug22 VA2 Plan Artificial Lift Team
21 100428872 S00406273 Well site SI-LKU-ZI18PK PM EL ESP VSD PANEL LKU-Z18 6M ™ WAug2 CAg2 Plan Artificial Lift Team
2| wonssn | soows27e Well site SI-LKU-Z39PK | PM EL ESP VSD PANEL LKU-239 6 M| a2 | a2 Plan | Arsficial Lift Team
23 [ 10002308 | soos0r081 Well siee LKU-E PMME PCP P-145A 3M | wasg | a2 Pan | Mochaical tam
24 100423027 500401024 XU PMME+EL+IN HSP P-142 1Y ™ VA2 WAsg22 Plan Mechanical team
25 [ 10002309 | soosoimns LKU-E PAM MESEL4IN HSP P-143 1Y | wamg | wasg2 Pun | Mochanical team
26 | 10002308 | soos0108 LKU-E PMME+EL+IN PCP P-145B 1Y M| a2 | wnsg2 Plan | Mochanical team
27 [ 1002300 | soos0r087 SI-P-SSOIAPK | PMMECELAIN Vertical Infine Pump P-SS01A 1Y + Repai mechanical seal lesk M| wasg2 | wasm Plan | Mochanical team
k- ] 100423064 500401061 S1-P-5501BPK. PM ME+EL+IN Vertical Inline Pump P-S501B 1Y ™ YAug22 A2 Plan ‘Mechanical team
29 [ 100023022 | soos01009 LKU-B PAMME PCP P-115A 3M | a2 | w2 Pan | Mochanical tam
30 [ 1000012 | 00401009 LKU-B PAME PCP P-115B 3M ™| wasem | w2 Pan | Mochanical tam
3 100423013 500401010 LKU-B PMME PCP P-117A 3M ™ VA2 WAug22 Plan Mechanical team
2| woon | soswios LKU-B PMME PCP 71170 3M M| wasgn | w2 Pan | Mochanical tam
3 [ 1wousn | somerais SI-W-TRTC-AUT [ PMTRT-C AUTOMATION : RTU AND LOCAL CONT | vasg2 | wasg22 [ inpeogress | Asomation e
M 100415041 500393377 LKU-D-DH PM EL WS-D Deby GROUND RESISTANCE 1Y ™M & 22 AAug2 Plan Electrical team
3s 100415038 500393374 Well site LKU-D-DH PM EL WS-D Deby TRANSFORMER 1Y ™ YAug22 Ag22 Plan Elecerical team
36 [ 100020799 | somesseo Well sise LKU-D-DH | PMEL WS-D Deby OUTDOOR LIGHTING 12M M| wasg2 | wnsg2 P | Elecerical sam
37 | 100320024 | sooaosers Well site LKU-D-DH | PM EL INSPECTION EX-PROOF EQ. LKU-D-DH 3Y | A | a2 | inprogress | Blecrical sem
P o | w Location | Bquipuens |10 docripuion. | e | swrome s | In-Charger
1| 10ousn0 | s00397417 | Cradepime | $120-DC-01LASY | PMEL 20-DCO1AD Battery Room 2M M| VAsg22 | VAwg22 | Completed | Elecerical tam
2| roousa2s [ som9ra10 | Cradepisnt [ si-sonCU01ASY [PMEL 50-DCU-0! Batery Room 2M M| vAsg2 | Aw22 | Completed [ Elecerical tam
3 | ooasn2e | somerans Cradeplant | SI60-DCU-OIASY | PM EL 60-DCU-01 Batery Room 2M M| VAsg22 | A2 | Completed | Flecerical sam
o | ro0sne | somwrais | Cratepam [ s10DCU01ASY [PMEL 20-DCU-01L02 Battery Room 2m M| vAsg22 | VAsp22 | Completed [ Elecerical eam
s | roossan [ soowrais | Crude plame SILCOMATL | PM EL 55-UPS-02 Bastery Room 2M P | vAsp2 | vAw?2 | Complered [ Elecerical sam
OM IN New glycol 43-LT-4304 reading - , Change p level offset from § cm. 1|
6 - - Crade plant Glycol 4 cm., Change parameter threshold from 40 10 60 , Change parameter damping valie from 105,102 5, Confirmreading -0 OM [ JAug22 | 3Awg22 | Complesnd | tnmrument Teum
4304 compare 43-LT-4303 normal
7 - - Crade plant A-2500 CMIN A-2500, 00-LT-2624 and 03-LT-2520 Reading differens - Continuae check md investigation o [ a2 | vamw2 | Completnd [ 1nmrument rem
s | 10020075 | s0001072 | Crade plam SI-P-ISOIZPK | PMOMESELAIN VS P-3801 1Y PM | 3Asg22 | 3Awg22 | Completmd | Mechanical team
5 | 10002307 | 500401075 | Crade ple SI-P-IS0I2PK | PMOMECELAIN VS P-3802 1Y PM | 3Asg22 | 3Asg22 | Complesmd | Mochanical team
10| 100623081 | 500401078 | Cradeplame SI-P-2401PK | PM ME Twin Screw Pump P-2401 3M PM | vAsg22 | dAsg22 | Complered | Mechanical team
1| 100082 | 50001079 | Cradeplam SI-P-2400PK | PM ME Twin Screw Pump P-2402 3M | asem | 3asp22 | Complend | Mechanical s
12| 100436830 | 500413669 Crade plant S1-S-2350PK | CM ME E-2350 Clean up sight glass. - Clean up sight glass complesed oM | VAsg22 | VAug22 | Complesed | Mechanical team
13 - - Crude plant DAF Unit (CM DAF Unit pipe PVC leaked - Remove PVC pipe for repai by o™ | vAsg2 VAug22 | Completed | Mechanical team
1 - - Crade plant Crudelosding | CM ME 2-317 Handle valve secping - Replace intermal part and check leak completed o [ vasgz | vam22 | Complemd | Mechanical e
15 - - Crade plant K-3600 CM ME K-3600 Cyl 1R.2R Abocrmal noise. - Replace hydraulic lifter & valve rash adjusemens. o [ a2 | vaw2 | Completmd [ Mechanicat e
16| 1000s4s0 | sooserser Wel site SI-LKU-CBOLPK | PM EL BEAM PUMP P-3701 (LKU-CBOI) 4M P | vam | 3ass22 | Complend [ Arsicial Lit Tem
17| 10oasust | somerses Well site SI-LKU-CBOSPK | PM EL BEAM PUMP P-3708 (LKU-CBOS) 4M M| VA2 | VA2 | Completed [ Artficial Lift Team
18 100415479 500397566 Well site SI-LKU-CBIOPK | PM EL BEAM PUMP P-3710 (LKU-CBI0) 4M ™ VAvg2 VAug22 Completed | Artificial Lift Team
19| 10009373 | someras0 Well ste SI-LKU-DDO3PK | P-6303, 4M, BEAM PUMP PM (WSDD-03T) P | a2 | vAw22 | Completed [ Arsicial Litt Tam
20 100419363 500397450 SI-LKU-DDOSPK | P-6306, 4M, BEAM PUMP PM (WSDD-06T) ™ VAug22 VAug22 Completed | Artficial Lift Team
21 [ oousss | soossran SI-LKU-DDOTPK | P-6307, 4M, BEAM PUMP PM (WSDD-07T) PM | vAsg22 | vAwg22 | Completed | Arificial Lift Team
22 | 1000msss | soows2es SI-LKU-Z03PK | PM EL ESP VSD PANEL LKU-203 6M P | Ay | damn2 | Compled [ Arsicial Lit Tam
23 | 10002869 | soows2r0 SI-LKU-ZILPK | PM EL ESP VSD PANEL LKU-Z11 6M M| vas2 | vaw22 | Complewd [ Arsticil List Tam
24 100428870 500406271 SI-LKU-Z1S.PK PM EL ESP VSD PANEL LKU-Z15 6M ™ VAug2 VAug22 Completed | Artificial Lift Team
25 - - NPG-AGST | CM EL NPG-AOST. BP Trip VSD Failure - Replace VSD | set, Under observation o [ vasg2 | vam22 | Completed [ Ariticil Litt Tam
26 [ 10009039 | so097s26 SI-W-TRTC-AUT [ PM IN TRCX2 AUTOMATION RTU & LOCAL CONTR oM | vAsg22 | vAwg22 | Complesd | Astomstion team
27| wousn | someraie SI-W-TRTC-AUT [ PM TRT-C AUTOMATION : RTU AND LOCAL CONT M| VAsg22 [ 3Aug22 | inprogress | Asomation team
2% 100415214 500393550 OHL PM EL ALL OHL VISUAL INSPECTION IM (Trim branches of tree and Install snake guard OHL-1,6) ™ 1/Aug22 IAug22 In progress. Electrical team
29 [ 100320024 | soos0se19 LKU-D-DH | PM EL INSPECTION EX-PROOF EQ. LKU-D-DH 3Y P | VAw22 | VAw22 | inprogress | Blectrical seam
30 | wonse | soosns LKU-D-DH | PMEL WSD Deby LIGHTNING PROTECT INSP 1Y M| vAsg22 | vAwg22 | Completed | Elecrical tam
* CILKU-L P1922 LowTh. Reject - Pipe replacement complesed
3 - - Well site LKU-L c | vAsg22 | 3Aw22 | Completed | Inpectionwam
* CILKU-L P1926 LowTh. Reject - Pipe replacement complesed
2 100365729 500348253 Well site Flow arm & Manifold | Flow amm /Manifold 3 Month at NMM-{ by VT,UTM and take photo.{ RTJ No.S 1-RTJ-Maint-00020) L VAg2 VAsg22 Completed | Inspection team
33 [ 100371 | so0asso2r Wellsite | Flowarm & Manifold | Flow anm /Manifold 3 Month 2 NMM-A by VT.UTM RTJNoSI-RT. P | 2Am2 | 3Aug22 | Completed | tnmpection wam
34 [ 100010553 | sooassa0 Well ste Flow line Flow line inspection st §°-FSTN-WA by TFM and take photo{ RTJ No.S1-RTJ-Maire-00021) P | v | vAw2 | Completed | tnmpection wam
3s [ 10ousn | somense Wel site NGV PMIN GAS METERING A-$000 1M - Meter run#? completed M| asg2 | SAw22 | inprogres | tnsrument Tem

Figure 8 — Daily Work Schedule
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5.2.5 Shutdown Plan

Shutdown or Turnaround Plan is specifically developed for maintenance and inspection activities
requiring partial or full plant shutdown. These activities are typically grouped to take place in the
same concurrent period; e.g. vessel internal inspection, and relief valve recertification, that cannot
be carried out during plant normal operation which may cause high production deferment, mainly on
process safeguarding and/or major vital equipment. Plant Turnaround approaches like project non
routine works. S1 manages its shutdown activities in alignment with L3 Shutdown management
10012-PDR-5-MMS-003.

2023 (2024 (2025 2026
‘ _SD | 0SD
1

EXT 70
INT 0 0 0 5 0 0 0 0 63 0 0 0 0 5 0 0

Figure 9 — Shutdown Plan (driven by RBI)

5.3 PLAN AND SCHEDULE PROCESS

5.3.1 Plan and Review Cycles

Plans and schedules will have to be prepared and reviewed in a timely manner, consistent with
PTTEP Sirikit Oil Field (S1) asset’ other processes. The process is illustrated in Figure 10 below.
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5-Year Plan Draft End of Apri (each year)
PS1 Approval: Mid of May (each year)

52-Week Look-Ahead Draft End of September (each year)
PS1M Approval Mid of October (each year)

3-Month Actvity Plan Review Cycle
Draft: 10® of current month, by PS1/M

CMMS PM & WR Schedule Supervisor and PS1/M Scheduler
- - Issue: 15" of current month
Schedule into 3-Month Activity Approval: IOP Meeting
Plan Endorsement: PS1/M

Raised by: Job Owner
IOP Addition ? Revised by: PS1/M Scheduler

Issued: 21* of current month

Update 3-Month Activity Plan By: PS1/M Scheduler
|
Approve PM & WR into WO for
1* plan period Approved by PS1/M Supervisor based on 3-
(1* month firm) Month Activity Plan
2-Week Work Schedule Reyvew Cydle
CMMS Monthly WO Schedule Review: Every Thursday
(including backlog review & By: PS1/M Supervisor, PS1/M Team Leader
additonal WR/WO) and PS1/ Scheduler
|
Schedule into next 2-Week Work By: PS1/M Scheduler
Schedule

High Priority Ad-hoc

bt s Raised: Dady Operation/'Maintenance Meeting
aised?

Rewview: Work Priontization Matrix

Approve Ad-hoc WR to WO l;gf:(;val PS1M Supervisor (For emergency:
P)
[
Enter into 2-Week Work Issued: Every Friday
Schedule By: PS1/M Scheduler
|
Execute Planned Actitvities

Figure 10 — Planning and Scheduling Process
5.3.2 Plan Review Meetings

Plans will be reviewed and updated on a regular basis to ensure plans reflect the latest work
progress and changes to work scope.

1) 3-Month Activity Plan: The 3-Month Activity Plan will be established in two (2) phases, to link
the maintenance and inspection activities into S1 Integrated Operations Plan (IOP).

Phase 1 - Prior to IOP meeting, PS1/M, PS1/M Supervisor and PS1/M Scheduler will meet to:
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e Obtain overview of maintenance activities in next 3-month period;
e Review priority setting of maintenance activities;
e Agree tentative plan (priorities, dates and resources) for next 3-month period;
e Prepare draft plan, clearly identifying deferment related activities and technical integrity

related activities;
o Review work preparation plants and agree the list of actions.
e Proposed released date: Every 10" of the month

Phase 2 — The draft maintenance and inspection plan will be presented to IOP meeting for
review and approval. The IOP meeting will be attended by delegates from Asset Planning,
Reservoir, Production Planning, Maintenance and related sections. Proposed review date is
Every 15" of the month.

2) 2-Week Work Schedule: The 2-Week Work Schedule will be derived from the approved 3-
Month Activity Plan, supplemented by approved work order’s not featuring on the plan. The 2-
Week Work Schedule will be reviewed on a weekly basis in order to:

e Review next week’s planned activities against approved (monthly) plan;

Review progress against approved (monthly) plan;

Review maintenance backlog;

Review additional, non-planned activities;

Confirm maintenance activity prioritization;

Confirm next week’s schedule.

The weekly review meeting will take place every Thursday afternoon and be attended by PS1/M,
PS1/M Supervisors, PS1/M Team Leaders and PS1/M Scheduler with the final plan as
established during the meeting issued on the same day. Although the 2-Week Work Schedule is
considered firm, the opportunity exists for items to be added to the schedule later as requirements
and/or opportunities arise. In order to ascertain the requirement for late changes to the agreed
schedule, all requests for additional items to be added shall be reviewed as to its priority as further
described in this document.

3) Daily Work Schedule: The Daily Work Schedule is for use by the maintenance executor in order
to direct maintenance staffs. The Daily Work Schedule is produced in every afternoon before
and issued to relevant persons; a copy of daily work list is provided. Daily Work Schedule is
reviewed the operation/maintenance morning meeting, where further work requests may be
identified. Depending on the priority of additional work requests, changes to the daily work list
may be required.

5.3.3 Prioritization of Maintenance Activities

To ensure the timely execution of maintenance activities, it is essential that priorities are assigned
to the various maintenance and inspection activities and these priorities are used to schedule the
activities. The priorities are recognized by S1 which considered in CMMS. The general meaning of
priority based on risk assessed is well applicable to CM or Cl that recommends completion date of
work order.

Unlike CM/CI WO, Recommended completion date defined for Priority will not be applicable to the
other plannable WO types (PM/PI or GSM/GSI, or MD) because some are carried out as campaign
whose the completion interval can be longer than 3 months e.g. flowline UT inspection campaign.

Due to this constraint, Priority definition in CMMS is however more effective work around via
Planning because PM/PI or GSM/GSI is the prevention and validation approach; i.e., nature of the
work is to prevent, validate, or assure rather than to recover or reinstate the functionality or integrity
of equipment back to normal like CM/CI’s working nature.
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4 . Change Corrective Maintenance Order 500428522: Central Header

Serverity + EQ Criticality priority Recomment \ded Completion
No failure (N)  Incipient (1) ' Degraded (D) Degraded (D) Critical (C) in APM and SAP “Aechanical seal failure. [k

et

ABC-1234 | ABC-1234 | ABCI2 | ABCIA | ABCRIZ3A (i | veG

Plant Full SO l .vuv High “ Additional Data | Location | Planning | Control | Enhancement
k]
g Plant Partial SO High s
£ I Notifctn 100452869 V4
" Wellhead Platform/ ) Costs 0.00 THB
Medium s
o welsiteso PMACTYDe PU | MRO:ME-Other Pump
£ SystCond. 2 Equipment Shutd
S tquipmentso Low +90 Address L]
@
e o]
No Equipment SO ftih = e
Low
Medium
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Figure 11 — Risk Based Priority corresponded to recommended completion date

6.0 EXECUTION

This is the only stage when field activities take place that is those directed at anything other than the
acquisition and the processing of information. It is the part of the process which yields the return in
the form of hydrocarbons and in which the physical implementation of planned activities takes place.
Once the execution phase has been initiated, the activity management role changes from “Planning
the work” to “Working the plan”. The ability to significantly influence the reduction of costs or schedule
has passed and the focus shifts to keeping to the plan in order to avoid time and cost overruns. Work
Order generated by CMMS at scheduling phase is how the on-site supervision gets its instructions
and how it controls and feedbacks information to the schedulers.

Maintenance and Inspection Management of S1 Asset recognizes four (4) steps for the execution
workflow in daily work which to be described in the following Clauses.

6.1 SITE PREPARATION AND INTEGRITY ASSURANCE

Upon identification of the activity to be executed, as detailed in the relevant Work Order), the activity
is further detailed in separate steps inclusive of the preparation required before the actual work taking
place. Typically, preparation of the site will be considered as part of the actual activity to be
undertaken; however in some circumstances the site preparation scope will form a separate activity
itself, then follow the general structure outlined in Figure 10. The below outline is controlled by PTTEP
S1 Asset Permit-to-Work (PTW) system as described in 13247- PDR-SSHE-505/08, SSHE Rules
and Requirement Procedure.
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Execution Activity Selected

v

Detail Activity into
Separated Work Steps

v

Undertake Job Hazard Analysis for
each separate work step

v

Prepare Permit to Work (PTW)
(incl. work activity sheet)

v
Submit PTW to Operations PS1/PP = LKU Plant (Crude/LPG)
(PS1/PP/PF/PO) PS1/PF = Wellsites (East/West)

All step
identified
correctly?

Yes

PS1/PO = Outstations

Determine Mechanical & Electrical
Isolation Requirement

Approval to start >

preparation given? "+

v

Carry out required operations
preparation (Drain, Flush, etc.)

T
Yes
v

.

Carry out required Mechanical &
Electrical Isolation

Carry out additionally required safety
precautions

Approval to start

work given?

Undertake task
(incl. toolbox talks)

Figure 12 — Site Preparation and Integrity Assurance
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Work Description By Notes
Detailed activity into separated work steps Job executor, PS1/M Team Leader | 1
Undertake job safety analysis for each Job executor, PS1/M Team Leader | 1
separate work step (supported by Safety Officer

Prepare permit to work (including work Job executor, PS1/M Team Leader | 1
analysis sheet)

Submit permit to work to Production section for | PS1/M Team Leader

review

Determine mechanical and electrical isolation PS1/M Electrical, PS1/PP/PF/PO 2,3
requirements

Carry out required operational preparation PS1/PP/PF/PO

activities (drain, flush, etc.)

Carry out mechanical and electrical isolation PS1/M Electrical, PS1/PP/PF/PO 3,4
Carry out additionally required safety Job executor

precautions

Undertake task (including toolbox talks) Job executor 5

Notes:

1. Maintenance jobs are normally executed by Maintenance/Inspection crews (under PS1/M
Team Leader’s supervision) who will be responsible for correctly identifying the separate
work steps and permit requirements. For non-routine activities, the activity may be assisted
by PS1/M Supervisor and/or Maintenance Discipline Engineers.

2. lIsolation requirements and additional safety precautions are established as per the
requirements of PTW system and operation procedures. Electrical Isolation is carried out per
Electrical Safety Rules procedures.

3. Upon request, isolations may be brought in place by competent persons (typically PS1/M
staffs) under the supervision of Production section. For electrical isolations, special
requirement applied, as detailed in Electrical Safety Rules.

4. Additionally required precautions (barriers, gas testers, etc.) are normally brought in place
jointly by Maintenance/Inspection crews and Production section (PS1/PP/PF/PO), with
ultimate approval of adequacy of these provided by Production section.

5. Standard forms for toolbox talks to be used.

Table 3 — Responsibility for Site Preparation and Integrity Assurance

6.2 TASKUNDERTAKING

Once site preparation and integrity assurance are completed and approval to proceed work has been
obtained as per the requirements of PTW system, actual task can be executed in accordance with
the task description shown on the job cards and permit. A task is considered complete when all
described tasks have been executed, the site has been re-instated, and the equipment worked on
has been returned to a status in which it can safely resume operation.

For various maintenance and inspection activities, detailed procedures are available to provide
further clarification to the activity described on the job card and to ensure the consistent execution of
maintenance and inspection tasks. Relevant procedures are included in vendor manuals or separate
PTTEP maintenance work procedures available from PTTEP’s intranet.
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Where a task involves the investigation of a failure, the conduct of this investigation and associated
reporting shall follow the process outlined in the relevant S1 procedures including PTTEP
maintenance work procedures.

6.3 HAND-OVER PREPARATION

This clause covers the process required to administer the resources used during the undertaking of
the task, as well as the process to administer any relevant findings obtained during the undertaking
of the task. This process exists of various separate steps as outlined in Figure 13.

Undertake Task

v

Record on WO hard copy daily hours worked and
resources used

v

Enter WO hours usage into CMMS

v

Enter WO resources usage into CMMS

Yes—P Return unused and/or re-

2
tousedispare parts? conditioned parts

¥
No

A 4

Enter reliability information
(as appropriated)

v

Complete job step
(CMMS transaction)

Figure 13 — Hand-over Preparation Process

6.3.1 Work Order Hardcopy Data Record

During the undertaking of tasks, usage of manpower resources (hour worked on WO per individually
named person) and other resources are recorded on WO hardcopy on daily basis by the maintenance
or inspection technicians. Upon completion of the work, the technicians return the WO hardcopy to
their Foreman for entering the relevant data into CMMS.

6.3.2 WO Hours and Resource Usage Entering into CMMS

The information recorded on WO hardcopy is transferred to CMMS within two (2) working days of
physical completion of the work, so called “posting of hours usage and resource usage”. It is
important that timely entry of this data is strictly adhered to, as it forms the basis of an efficient and
effective maintenance scheduling process. Furthermore, it provides the necessary input to the
automatic accrual system and thus the link between work management and finance system.
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6.3.3 Unused Part Return

All parts and/or consumables reserved or consumed during the undertaking of the task shall be
properly balanced against the Work Order bill of materials.

Unused or excess material, spare parts, and/or consumables shall be returned to the material
warehouse (5101 is warehouse designated for S1 Maintenance section).

Hint: Stuff replaced by new material but considered reusable if refurbished can also be returned to
warehouse as long as they are stock registered and were drawn to use via the WO’s bill of Material.
Once they are refurbished/reconditioned, the process to return can be further proceeded to the same
WO that has yet not technically completed (TECO) under “USED” code of stock — Seek advice from
local warehouse personnel for returning “Used part” to Warehouse.

6.3.4 Reliability Information Recoding

In order to capture data on equipment failure modes and frequencies, performing activities and
reliability data needs to be entered into CMMS for all corrective maintenance activities. The format
adopted by PTTEP S1 asset complied with the requirement of 1ISO14224, standard for reporting of
equipment reliability, and as such requires the following data to be entered:

Symptom of problem (how did the problem manifest itself?)
Equipment cause of failure

Equipment downtime

Equipment repair time

Corrective action undertaken

Further details of the entry of reliability data is provided in the relevant PTTEP maintenance work
procedure.

Signals completion of work and administrative effort as described in the earlier Clause of this
guideline for the relevant job step, and as such a quality check to confirm work completion and correct
entry of relevant manpower, resource and materials utilization data. With the approval of a job step
to be complete, all transactions are deemed complete, and the WO is ready for close-out.

6.4 WORK ORDER CLOSE-OUT

This process covers the final process of execution process and serves to add deferment data and
quality checking the job history data, including reliability data and close out the entire work order, i.e.,
confirms that all job steps on the subject work order have been completed. For all jobs related to
deferment of production, the associated deferment shall be entered by Production Planning section
(PS1/T). Deferment related jobs can be identified by the deferment code associated with the work
order.

Notes:

1. Where the Work Order involves corrective maintenance, completion also signifies that
reliability information has been entered into CMMS.

2. Where a certain job step has not been completed but cancelled, the job card can still be
closed out. The relevant cancelled job step will; however, remain shown as cancelled instead
of complete in CMMS.

3. WO final closure will be by relevant PS1/M supervisor, discipline engineer followed by
PS1/M, dependent on WO scope of work, and its criticality.
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7.0 REVIEW AND IMPROVEMENT

Review is the stage in which all the results obtained during execution are analyzed to determine
asset status and its performance in various perspectives.

The main source of data for analysis stage is the completed fulfilment on Notifications and Work
Orders (WO) via CMMS with relevant parameters and quality of data; both master data of asset and
transaction data of execution in a single work order on such registered asset.

S1 adopts Corporate’s framework of Maintenance and Inspection Management System underlying
with OEMS RAI where every company within PTT Groups are mutually developed, revised, and
agreed to conform to develop S1 asset master data structures while transactional fields are
configured for user to input relevant parameters into CMMS.

S1 CMMS architecture is therefore built in common with other assets of PTTEP and using the same
data catalogue in order that they can be benchmarkable when performing analysis.

Other sources of information including PDMS (Production Data Management System, PDMS),
Process Indicator monitoring system (PI), etc.

The analysis results have 3 major categories of outputs. Asset performance, Asset integrity condition,
and Work Performance and Effectiveness.

7.1.1 Asset Performance

This activity is concerned with the performance of the physical facilities including items of equipment
of the asset. They all have purposes to deliver intended function in efficient and reliable performance
within operating context.

Performance Indicators (PI's) used in this area are the equipment performance in term of

Key equipment or plant availability
Key equipment or plant efficiency
Mean Time Between Failures (MTBF)
Bad actor lists

Trips of key equipment

Plant unplanned shutdown

Plant reliability Index (RI)

7.1.2 Asset Integrity Condition

This activity is concerned with the technical integrity and safety status. Most facilities usually have
additional dedicated systems to safeguard, protect, prevent, terminate or retard escalation of
undesired circumstances in case the facilities were failed or run out of safe operating envelop.

The dedicated systems: so called SCE or safety critical elements, which determine asset’s technical
integrity status:

Structural integrity

Process containment

Ignition control

Protection systems

Detection systems

Shutdown systems
Emergency response systems
Lifesaving systems

Asset technical integrity condition must also be analyzed in conjunction with performance and validity
of the asset design intent under the current conditions. Technical Authorities and Performance
standards substantially involves with this analysis.
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Examples of asset integrity condition or status are exampled below:

e Safety relief valve inspection and certification status

e Static equipment (vessel, heat exchanger, tanks, piping) inspection status

¢ Instrumented Protective Function testing (ESD test, F&G system test) status

e Known variations of Equipment (safeguards overrides, temporary repairs, run out of
operating envelop)

e PM compliances

e SCE Backlogs

e Anomalies List

e Critical Alarm Rates

e Findings and corrective action management related to technical integrity

e Corrosion Rate and remaining useful life of process containment.

7.1.3 Work Performance and Effectiveness

This activity is concerned with execution efficiency and effectiveness of maintenance activities
themselves. These will include cost, time, and resources consumption to achieve the various
deliverables. This analysis of resource performance data is at the core of management information
and will bear directly on all aspects of Maintenance and Inspection management.

The impact will range from plans, designs, practices, and procedures and the Cost Model in whole
process of Maintenance and Inspection.

Typical Performance Indicators are exampled below:

Meantime to Repair (MTTR)

Turnaround compliance

PM:CM ratio

Overdue or Ready Backlogs

Manhour analysis (Actual and Planned Manhour)

Cost Analysis (expenditure by asset, activity, WO type)
Cost per asset replacement value

7.1.4 Feedback and Lesson Learned

Key performance indicators will highlight the improvements and gaps to be fulfilled for the planning,
resources, execution tactic, crew competency.

The improvements can be started more upfront to M&l approach and strategy or even further to
engineering and design. Enablers and Technologies should enrich to all stages of M&| work process.
Life-Cycle-Cost and Risk-based Approach is always underlying of M&l work process as it is the heart
and M&l continuous improvement process.
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8.0 ROLES AND RESPONSIBILITIES

The following table outlines the roles and responsibilities associated with this document.

Roles

Document Author

Responsibilities

The author of Maintenance and Inspection Execution
Management is S1 Maintenance Superintendent or equivalent or
person as assigned by Document Owner, with responsible for:

e Investigate and plan of a document structure and its contents
o Create and/or update a document as planned

e Report to Document Owner on the progress of the work on a
document

e [ssue draft revision of a document for review, and embed all
comments made by Document Reviewers to the document

Document Custodian

The custodian of Maintenance and Inspection Execution
Managment is S1 Maintenance Superintendent or equivalent or
higher level who assigned by Document Owner, with responsible
for:

o Identify deficiencies or potential improvements
e Initiate periodic revision

e Maintain revision history and document status register

Document Owner

The owner of Maintenance and Inspection Execution
Management is VP, S1 Production Operation Department, with
responsible for:

e |ssue this document and its revisions

Document Reviewer

The reviewer of Maintenance and Inspection Execution
Managment is Technical Authority in reliability and integrity
engineering or equivalent or higher level, with responsible for:

o Review the document contents to ensure adequate quality

e Provide comments and/or suggestions on document issued
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9.0 DEFINITIONS

9.1 LANGUAGE

In this document, the following verbal forms are used.

May Indicates a possible course of action or permission.

Must Indicates a mandatory and regulatory course of action.

Shall Indicates a mandatory course of action or requirement.

Should Indicates a preferred/logical course of action or recommendation.

9.2 TERMINOLOGY

The following terms and definitions apply to this document.

Terminology Description

Approval The authority in writing given by COMPANY to Contractor on a
procedure or to proceed with the performance of a specific part of the
work without releasing in any way the Contractor from any of his
obligations to conform with the technical specifications, requisitions,
etc. The words “Approve”, “Approved” and “Approval”’ shall be
constructed accordingly.

Asset Any physical facilities used in the exploration, production, processing
or transportation of oil and gas, and any supporting facilities or
equipment.

Asset Integrity (Al) The ability of an asset to perform its required function efficiently and

effectively whilst safeguarding life and the environment.

Availability The ability of an item to performs its required function under given
conditions at a given instant of time or during a given time interval.
The availability of an item does no necessarily imply that it is
performing, but it is a state to perform.

Barrier Measure which reduces the probability of releasing a hazard’s
potential for harm or which reduces its consequences. The hierarchy
of barriers is prevention, detection, control, mitigation and emergency
response.

Company PTT Exploration and Production Public Company Limited
PTTEP Siam Limited

Contractor Any company PTTEP has signed a contract with for the Engineering,
Procurement, Construction, Installation, Maintenance and Inspection
of a part of service work.

Major Accident Event Any incident that results in multiple fatalities or equivalent damage,
(MAE) production loss, environment impact as per the risk matrix.

Quantitative Risk QRA is the evaluation of the extend of risk arising, with incorporation
Assessment (QRA) of calculations based upon the frequency and magnitude of

hazardous events.
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Reliability The ability of an item to perform a required function under give
conditions for a given period of time. This is document it is used as
“Reliability Performance” and refers to probability of failure.

S1 Asset Sirikit Oil Field under PTTEP Siam Limited

Safety Critical Element
(SCE)

Safety Critical Elements are any part of the installation, plant or
computer programs whose failure will either cause or contribute to an
MAE, or the purpose of which is to prevent or limit the effect of an
MAE.

Technical Authority (TA)

PTTEP personnel responsible for technical standards, providing
advice on issues relating to their discipline and Four Pillars of integrity
as defined in CMS. There are two levels of TA as defined in CMS.

Technical Integrity

Technical soundness, within E&P context it is “The technical integrity
of a facility is achieved when, under specified operating conditions,
there is no foreseeable risk of failure endangering the safety of
personnel, environment or asset value”.

9.3

COMMON ACRONYMS

Set out below in alphabetical order are common acronyms as found within this document.

Al

CM
CMMS
COA
CPFT
ESD
F&G
FMEA
IOP
IPF
MRP
MS
MTBF
OMI
QRA
Pl

PM
PS1
PS1/M

Asset Integrity

Corrective Maintenance

Computerized Maintenance Management System
Chart of Accounts

Critical Proof Function Test

Emergency Shutdown

Fire and Gas System

Fault Modes and Effect Analysis
Integrated Operations Plan

Instrument Protective Function
Maintenance Reference Plan

Microsoft Software

Mean Time Between Failure
Maintenance and Inspection Department
Quantitative Risk Assessment
Performance Indicator

Preventive Maintenance

S1 Production Operations Department

S1 Maintenance and Inspection Section
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Company Confidential - Uncontrolled When Printed Page 22 of 24



PTTEP Maintenance and Inspection Management 13245-GDL-1-S1M-ALL-MMS-002-R04
PS1/P S1 Production Section
PS1/T S1 Production Support Section
PTN/P S1 Asset Planning Department
PTW Permit to Work
RAM Risk Assessment Matrix
RBI Risk Based Inspection
RCM Reliability Centered Maintenance
RRM Risk and Reliability Maintenance
S1 Sirikit Oil Field
SCE Safety Critical Element
SSHE Safety, Security, Health and Environment
TA Technical Authority
WO Work Order
WR Work Request

10.0 DOCUMENT REFERENCE LIST

PTTEP internal references, international codes and standards, provincial legislation, and other

references pertinent to this document are indicated in the table below.

Document Code Document Title

PTTEP internal references

10012-GDL-5-INT-008-R00

Maintenance and Inspection Planning Guideline

10017-PDR-5-MMS-001-R00

Maintenance and Inspection Approach

13245-GDL-1-S1M-ALL-MMS-001-R04 ' S1 Maintenance and Inspection Guideline

10015-STD-4-PRS-006-R00

Reliability and Asset Integrity Management Standard

HQ.2020.01082.3

Reliability and Integrity MGT Framework

12153-GDL-5-MMS-001-R00

S1 MRP 2019-2031

13245-GDL05-MMS-002-R00

S1 MRP LPG 2022-2031

International codes and standards, provincial legislation, and other references

ISO 14224

Petroleum, Petrochemical and Natural Gas Industries —
Collection and Exchange of Reliability and Maintenance
Data for Equipment
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1.0 PURPOSE
The objectives of the maintenance strategy are:
e To demonstrate and maintain the technical integrity of (safety critical) assets

e To fulfil maintenance activities in the most business-efficient manner by effective and
efficient deployment and use of resources

e To improve asset reliability, availability and performance and optimise maintenance efforts
such that company targets in terms of product quantity, quality and unit maintenance cost
can be met

e To have in place and operate an auditable system of asset performance and maintenance
controls

e To comply with all applicable legislation and company SSHE policies

2.0 SCOPE

This generic maintenance strategy is written to cover well flowlines and well gas lift lines in
perimeter of PTTEP Siam, S1 Asset. The term “flowline” is used to define line from wellhead to the first
common manifold including the part of the manifold, which is directly connected to the well (i.e. the
section after the choke valve).

3.0 REFERENCES
3.1 PTTEP CONTROLLING DOCUMENTS

Document Number Document Title
S1.SMNT.PH.00 PTTEP S1 Maintenance Philosophy
EP 2000-5008 Carbon Steel Pipeline Corrosion Engineering Manual

3.2 OTHER REFERENCE DOCUMENTS

Document Number Document Title
API 570 Piping Inspection Code
NACE Standard RP0274-98 High Voltage Electrical Inspection of Pipeline Coating

Control of External Corrosion on Underground or Submerged
Metallic Piping Systems

ASME B31.3 Process Piping

NACE Standard RP0169-96

ASME B31.8 Gas Transmission and Distribution Piping System

4.0 DEFINITIONS

Terminology Description

Flowline B31.3 Process piping between wellhead to manifold
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41 COMMON ACRONYMS

Set out below are common specific terms presented in alphabetical order:

SAP PTTEP Computerized Maintenance Management System
Pl Planned Inspection (Work Order Type)
Cl Corrective Inspection (Work Order Type)

5.0 ROLES AND RESPONSIBILITIES
5.1 OWNERSHIP OF THE DOCUMENT: PS1/M
The owner of the document is Superintendent, Maintenance with responsibilities for:
e Issuing the FLOWLINE AND WELL GAS LIFT LINE INSPECTION Procedure and its

revisions
e Ensuring effective implementation of the procedure

5.2 CUSTODIAN OF THE DOCUMENT: TA1
The custodian of the document is TAL, In-service Inspection and Corrosion with responsibilities for:
¢ Identifying deficiencies or potential improvements

e Initiating periodic revision
e Maintaining revision history and document status register

6.0 STRATEGY

The need for the regular inspection of flowlines on PTTEP facilities to assure integrity in service
is identified in PTTEP Maintenance Philosophy and also in Statutory Regulations.

6.1 FLOWLINE

In PTTEP the wells are drilled from common well site locations and grouped in manifolds after a
short distance from wellhead.

A. INTERNAL CORROSION

Currently the field operates with low carbon dioxide contents (approx. 1.5% mole) and minor
amount of hydrogen sulphide. The water cut averages at 50% across the field with some wells
producing up to 90% water. With the introduction of the water flooding of the reservoir the water cut will
increase more rapidly than before.

B. SAND EROSION

Some wells are producing high volume of sand and sand erosion takes place at flow direction
change location such as elbow, and tee junction.

C. EXTERNAL CORROSION

A large portion of the flowline is underground. That section is protected against external
corrosion by protective wrapping. No cathodic protection is applied. In some well locations that section
of the flowline is routed through open concrete trench and some have no protective coating, as such
they are more vulnerable to external corrosion.
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6.2 WELL GAS LIFT LINES
A. EXTERNAL CORROSION

Same as well flowlines

B. INTERNAL CORROSION

The lift gas is generally dry. However with the introduction of wet gas wells directly to the gas lift
system there is an increasing risk of internal corrosion.

6.3 INSPECTION FREQUENCIES

Since well fluid condition of each well is changed with hardly to notice and re-evaluate
inspection frequencies on time. Therefore, thickness monitoring frequency of each flowline is 3 monthly
as campaign basis on February, May, August and November.

SAP shall regularly generated PI Work Order of each well site accordingly. Thickness
monitoring location for each flowline and manifold shall be followed Appendix Il using Ultrasonic
Thickness Measurement to find minimum thickness of each location.

In case possibility of high wall thickness loss due to well fluid condition changing such as high
sand alert from lab sampling, Cl Work Order shall be manually created in SAP for the concerned well to
monitor thickness ASAP.
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7.0 APPENDIX

7.1 APPENDIX |: CALCULATION OF MINIMUM ALLOWABLE PIPING WALL
THICKNESS

A. The Final retirement thickness for piping is based on the higher of two thicknesses:

e Pressure design thickness under internal pressure - Wall thickness required for pressure
competency can be calculated with the following formula (as per ANSI B31.3)

t=P*D/[2(SE+PY)]

Where

D= Nominal outside diameter of pipe, mm
P= Operating pressure, barg

S= Stress value at design temperature, MPa
E= Quality factor

Y= Coefficient

t= Pressure Design thickness, mm

e Wall thickness required to cover other loading on the pipe, besides internal pressure, e.g.
support loading, third party damage, vibration etc., which are very difficult to quantify, often
called the "Structural retirement thickness"

NPS (in) Recommended retirement Thickness (mm)
05-3 2.50
4 3.00
6 3.75
8 4.50
10 4.75
12 4.75

B. Line standards

A standard well flowline consist of the following sections:

3"- SCH 160 line pipe and elbows, material API 5L Grade B (Yield Strength 241 MPa), from
X-mas tree until the choke valve

3"- SCH 80 line pipe and elbows, material APl 5L Grade B, from choke valve to the
manifold

1"- SCH 80 line pipe and elbows, material APl 5L Grade B, drain line after choke valve

Gas lift lines are 2" SCH 80 line pipe, material API 5L Grade B

NPS (in) SCH OD (mm) WT (mm)
1 80 334 4.55
2 80 60.3 5.54
3 80 88.9 7.62
3 160 88.9 11.13
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7.2 APPENDIX I: THICKNESS MONITORING LOCATION GUIDELINE
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Manifold Thickness Monitoring Location
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TYPE A TYPEB
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Water Flowline Monitoring Location
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