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ABSTRACT

This research aims to reduce wasted time in the drilling process of
petroleum production wells compared to drilling hours of drilling before
improvement, begins with studying and exploring research related to drilling
petroleum production wells. Including the composition of the mud water to be used
as information for conducting research. Then study the process of drilling production
wells of the company case study and collect data on drilling hours in March — May
2021 to analyze the problems. And identifying the problem conditions that resulted
in waiting time, it was found that the average waiting hours was 4.64 hours/well which
is representing 5.45%. Which was main caused by the waiting process of the Mud
circulation system. Therefore, the problem data was used to analyze the cause by
Fishbone diagrams. The main cause of the problem is 1) the cause of the method
due to the method of the Mud circulation system through the same set of pipes and
2) caused by materials/equipment from the examination of materials/equipment
used in the same set. Therefore, the mixture of 2 types of mud water. The researcher
has improved by using the Risk management principle based on the level of
significant risk to improve activity for elimination by designing a schematic of a new
Mud circulation system, installing additional equipment kits, preparing Work
Instruction document, preparing checklist and training to educate operators. Then
followed up on improvements by collecting data on drilling hours of February — April

2022, it was found that there was no longer waiting time in the drilling process.
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1.3.2 twansufulsalasuudaduuiuldfuuiuyaansddu Aldnuus
sy TiRdNEA I

1.3.3 ieufuidsunssuiunsvininu vlildiienisserssssuumuiow
laauvamauniouni

1.3.4 anAldnevemaunanUlnsideuusasnauas

1.4 YBUIANITIY

'
a A

1.4.1 Anwrnuideifidoaiieannaigayailunisyaaiznquuin
Ulnsidey

1.4.2 Anwinisdamsuyuidsuilaau (Mud Circulation Syster) Tagsaitiu
lugsnsdansilaunyudsundsindumanuguansdlasdesvuiiugaansuuumy
WasU15a (Tender Barge)

1.4.3 safudiuusanssurunisyinulnivieusuuseeunsallunisvinle

NITUIUMIYARIEVaURanUln s deuiuseEnsamn



WUIAA N wazsuIdeNneIes

nsfnwpssilagnanfsufansengud FuhunlddudeyadiBauaziy

wuanslunsudledgvieannargayudalunseuiunisyaievquadntinsiden lag

aw o d Y

winAnvsengumhuly s1ufsenideniiieitos Ias

2.1 gunsaldmsunisyaanzuazn1svyuilsuvasinlaaulugy

IS

€ o [ Ao & &
UNTUEIMIUNTUALEVIANTY 1AL

o -

] A [d € o o o v 1% 1 Y v
LNUYALIS OBLUUQUﬂimﬁ’] UAIMURNUE mzmaﬂﬁﬂumiﬂmmwaumu

@ 1 [ 1 & Ade = A Y ' PN J [y
LaEJﬂ’J’]"L@I ‘Nﬂ’]‘iﬂﬂLﬂ'wLLG]@S‘W‘N‘VIﬂ’wJBllﬂ’]iLaﬁJﬂi%aﬂ‘Hmz“U@\iLmu‘QﬂLT{I’]SWLLG]ﬂGYNﬂUEJEJﬂIU

[ ' (%

=

Inefin1swutUszinnaonauiuNNlglunIsYmaTe 817 WINYARIZULUN, WINYARIZUIR

)

WALYALIIBLUVENVIAY, WIUYALIZUUUNUADS, WILYALIIZUUUABEAINIIY LaLiToYn

1%
o [

LWILUNAN FININT 2.1

Drilling Rig Types

DRILLSHIP SEMI-SUBMERSIBLE JACK-UP RIG BARGE
Oparates at water gapth of Operates at water death of Operates at water degth of Operates ot water depth o
S00-3.650 meters 001 000 mmeners 25- 150 mesers 5

et

i
i DRILLING DEPTH

| DRILLING DEPTH

[ MAERSK
£ DRILLING

A9 2.1 iegeuszinnvasiuyaaziniuluneia

(uvaefian - http://www.9engineer.com/index.php?m=article&a=print&article id=2135)
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¥ !
a =

\ATBYALRTE (drill string) : AgvimiianzuazyaaslUlanusiu Jelldnway
nsviumiioudunisiiziigainudinmi 2.2 taeflaunsalyaaisnddnvaziduainu
wyu Usgnaulume waiane vhdelansuds fuay nanvswsmyuiuwsinaiinmenailuay

a a [ v d' 1% I 1 1
WHANSYNTANNU AU AUNAGLUULAY AINTNN 2.3 NULNE LU UNDUATIBNINBUAY 10

) ca 1 22 £% ! a LY [d [ ! LY ¢ &
wns Wugunsalntglunisinglidnaslumeuiediu Wunsvinunuiuvegunsalng

t ihlpautieluns

2 98198 AININA 2.4

ilAaugngusnas
Tufwany — VAR uay
| & BeuAviu g

&
nIevuNgIUInvian

(1) (2)

A 2.3 Wzsuululinduaievyuld (roller cone bit) (1) waghuuludindanzmyulale

PIOMULNTTALY (fixed-cutter bit) (2)

(Wviaafiun ; https://www.geothai.net/petroleum-drilling2/)

Al 2.4 fuane (Lméaﬁm . https://www.geothai.net/petroleum-drilling2/)
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ilaau : Wumsnaniiavredlaauns thumanfuauldanuminnud
Foansudrazgngusnadlulufueimiiiedesmdedulimagmandululfneniu
niudy efetndudeiiddyliuiiulunsthelinmsgaansdudesdihetuniibu winlid
ihlpauiiusiifugazennasinldmemiioutuanauudaesiu fu
nsvyuisuresilaaulunguiany

anwauensvyulguveslilaaulurguiag sNNsNUIlAaULSULAG U

UShavauasaslyl Wignquianzlagsduauluresiiuiazeengimians usan N agniig

Y

(Nozzle) 3ntudilaauillafeuiloaniaNgNia1 TR UAUEHUHIH L UTINY D979

=

FendanueiuNiavgu @nnulus) lngsenintanisiadeunagiinAsiuainiunguiug

¥ |
v v I

NURIAEY AN 2.5

Rotary Hose
Standpipe —

||| |-—Tcp Drive
. s Kelly or Drill Pipe,
T if Top Drive used
Pump Discharge Line

Mud Cleaning i
Equipment / L
Shale Shaker

Mud Pump

Drill Pipe

+ Annulus
Mud Return
Line

Mud Tank/Pit

Borehole
Drill Bit

A 2.5 seuunmanyuidsuiilaauluvquyaaglinsidey



12

2.2 Uszinnuaswriugaanstlnsiaeu

a

30 (rig) w3awviuyaa1zllasidey awisawenidu 2 nqulvg auaninnis
Ul tun wivunudefifeuieniiwaudsn (land rig) f9nIMdl 2.6 wazuvuLaNe
WMasidenuonveilaFeifonineeivesin (offshore rig) faniw 12 - 15 uaudsnazifivey
muunasllnsdeunisg vuun dusululsswmalneauisonulanuunastlnsdeuludanin

MUNGNYs Nealan gnIsasus vouwnu inysysal =8

AN 2.6 wriLunuIalaunan (land rig)

(Lmdﬂﬁm:http://www.9engineer.com/index.ph p?m=articlea=print&article_id=2135)

ludiuveseanvesinlulsemalneasnueguanvisilmislunsia diuly
AU TEMNAUIIUTEMNABN s NUANUIULN L FeeenvesiniivareUssinn ldeddolde
1 U al U 1 d’l
UANANAY AINTITazLDEnfIRe UL
2.2.1 WULABSUISA (tender barge) s WULABSSN (tender rig)

WNWUULAY0RNWUUMTRULNUTIYN Beussnuinyangludsenauuas

Y
v A

Ansafiunanesusiigg Welnzasaudanuenuiuesndudiugesiasussnlivumunes
a' 41' o o Aay o v o = o A ¢ s v
LW@Lﬂaau&ﬂEJIUEJQﬁﬂ’]u‘VI‘VW]@QﬂWiLf\]']ga']WUﬂ@VLU ﬂ']iﬁ]@@gﬂU‘V]sUaﬂLWUL@@iU'ﬁ“Uf\]SIGUﬁ@Ja

Wudide Unfazldaus 8 § sanini 2.7

AT 2.7 WLIZWUUIUABSUNS] (tender barge)

(Wvidaftan: https://www.upstreamonline.com/online/)
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2.2.2 LR3I (jack up rig)
Juwiunillassa$rsvesgiunsen tnvdrulvgll 3 91 Wendwi3nasdieiu
nza dauguviseadineiouliuiuaiuazazaseganieiaile Wevzdesinsdienaze)

FIFIUAINTEAURIMAENAVING 3 TU FanNT 2.8

AT 2.8 LVULDIZLUULAASW (jack up rig)
(LL‘ViaI\‘iﬁm:https://www.bearing—news.com/rack—and-pinion—jacking—system-bearings-on-jack-

up-rigs)

2.2.3 wil-gumesaibain (semi-submersible rig)

[ A 4 - 14 14 1 A 1A !

Juwiungneeanuuuanlvaseuils lassasisaveguuansovunalugiseniy
Aodul waywiosuuualngidudisesiuiminegauansliin uazaneglussiuanudn
A o ™ ] & v 4 ! %% A o v alee
nmue N1s8avesriuynzUssiniaslinsisauevunalnyasgiunsiaivevimiign
warshwisumidsssviuield wnduwiuadelvdenaasiinsfnasluiniEeaunalng Ald

1905 AL TUNITNTIAAL T NI ILIUL AINTNT 2.9

el' ! a o fa a . . .
AN 2.9 UWIUYALIZLUULYN-ZULLDIELUS (semi-submersible rig)

(Lmﬁlﬂﬁlm: https://www.noia.org/noia-member-spotlight/transocean/)
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2.2.4 Foymanzingiu (drillship)

L?Jul,%aﬁaméfaLﬂ‘%'aqa‘iaLLaquﬂsa}qmmzﬁwﬂu mmzﬁm%’ummmﬁmﬁﬁﬁﬂ
&nan (40,000 vl 1130 12,120 1ing) uazdesnsiadeutomumisioss esnainsa
idoudeludaiumisdun IfedaglifesendunmsangunilouniuUssiandug msinw

AuiaveuseyazdiuldiBiveiueil-duwesaidasnilanaiuiuas dan1ni 2.10

Al 2,10 Foyaraziinsiu (drillship)

(Lmﬁ'ﬂ‘ﬁM:https://www.marinelink.com/news/drillship—tungsten363513)

2.3 wrurafingUan wiasenilunnentsdn wnudsanvauaza (Cause and Effect

Diagram)

LLmuﬁamms}LLazmaL“ﬁuLquﬁqﬁLLamﬁqmmé’uﬁuéiwdwﬂmm (problem)
ﬁ’umLmﬁwmﬁ'Lﬁulﬂlﬁﬁawdaiﬁﬁm{]zgmﬁ?u (possible Cause) 151919A WAL TULHUR T
awnauazaa luiieyes "feinalan (Fish bone diagram) " esannuinmusugifidnuas
AdeUanTiveusfng videvanes auenainludeves unuisd8n1in (shikawa Diagram) 3¢
#sunsauindausnidled aa. 1943 Tag mansiarsdanles 830190 whwwmiine1de
JUIGER

dtinanuanasgiugaamnssuwsisdity (IS) Iedememnamnevesisinaan

a1 n & oY) v v ¢ 1 Id 1 A & v
131 "Wuwnudalduansnnuduiussgratuszuusenineaivamaie anvaidululen

dwanszynulmaatymuilstyn’

QRIS g G RIAG)

1. WedmamsAumanmsuvislem
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2. \fledfaanisinisine vihaudila vievheuidniunseuaunsdu 1
LWiwdﬂmamuhig'wﬁfﬂmu%iﬂﬁymLawwﬂuﬁuﬁmamuwhﬁ?u wiidledinig viedneuan
ué awvhliimannsndnssuiuntsvesusunduldiiedy

3. Wedesmslidunuimdumsszauanes Fsazaaelinng enlviaueaula

Tudgmveinguisianslinivan

WNTATUHUTIE A LA NaVSORIN19Ua
Asddglunisadaunuds Ao vududin Wungu nelddunou 6 Jumen
fasieluil
1. fviunvseleadmiiiatan
. ﬁmumﬂa;mﬂaé’aﬁ%ﬁﬂﬁﬁmﬂﬁymfm
. szauavediievmauglunsazilade

- masmanveslam

o B~ W DN

- INEPUANUFIARYVDIALYA)
6. THuwmansusulgsndndu

15985190 N WA IAUAEHE AN 2.11

NITANEUNRY

>= fleyun l

#UMRUAN AUNRTN

AUVALEH

R (1]

| PIELTY | | NETTE] |

#wg (Causes) radns (Effect)

AN 2.11 1AS9a5 19 0 UR IR AN
HanauanUszneumediumie asreluil
drulayvsenadns (problem or effect) Feazuansagiiuan
dauame (causes) Ivanusauengoseanlaoniduy
o Ua3 (factors) Ndswanseznusiolgyuni (Fvan)

O ANNAUAN
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o @nneeY

Feaunmveatm wdeuliluiaatusiazing fedesifuainaueinsses
wazineseaduansuesinman Wudu

nsinuadadeuumealan

iansnsaiszimuanguiladeslsils uddosuiulainnguiisimusl iy
Hadetuannsofiastielfausnuesiasfmuaanvnine Wegnadussuy weslumady
W

Tagdusnninaglindnnns aM1E fanwil 2.12 WWunguilade (factors) e
wihlUgnisuenuszaimneineg g9 aM1E flanan

® M Man AW UIBNUNIU UTOUAAINT

® M Machine LA5843N5%130QUNTAISMIBANNALAIN

M Material JngAuvisesslva gunsaldue Aldlunszuiunis

M Method NS¥UIUAITVINGIU

E Environment 8101@ @014 AMNAIN LazUIIEINIANISYINGIU

[ Man | [Machine |

A—H— mEE J%

|[Environment| [Material| [Method|

s (Causes) g radnd (Effect)

AT 2.12 unuladnnns aM 1E

ualdlanuneaIn nsiruAnIsUa19Aeslyd AMIE l@uoly WszminLs
lailseglunszurunswdauds Jasednd (input) Tunssuiunisfezasuly Wy Yadenis
Wt aP laun Place , Procedure, People uag Policy w3atlu 45 laun Surrounding,
Supplier, System wag Skill Ald #Se0199z1du MILK Taun Management, Information,
Leadership, Knowledge A& uananiu mﬂﬂajum%’ﬁmmﬁﬂs:ﬁaumszﬁuﬂmmﬁLﬁm

Tuaguan Nausaniagimuangy adelmilimungauiudymaasusnaenls wuriu
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nsiuniTe U NiUan

nsinuuatetguinisiivualvdaaunazianudululs Fmnns
AnuaUsslealgmilddaaudanwsnuds asinlmsldaunnlunsaum anm wasas
Tonaunulunisvideinesar nsiuuadyuiiialan 1wy dns1veuds 9ns19luens
[ Al =) a a [ a wa A v v I a 12 ) Qy I v =
auvespuilaiiusednsam dnsnisingURime vsesnsidunuieduAmilaguy iUusu

& P ° o v a a a A vy A =

ziiulaan msimunitedymiluday  wallanisszauamuaaiioazlanisafiaziden

a9 A n1sanu vilu vilu virlu Tunmsilsuusayineges

2.4 M15UIMIAMILEES (Risk management)

AISUSMITAULEES (risk management) e lonaiagiinAuRanaln
AMIELNIY N1539Ma AugaUan wsemanisadnliisUssasaninliaulidsesay
AudnsanuingUszasduazidmuneiiimun wse anudes fe aruldudusuiiindu
= ] Y e & v 8 & v v A vo
wazdnanen1sussaidmunenseingUszasanadlal) anudesiazgnindmenansenunlasu
! & ¢ A = caln 1 sl o § v '
wazaudziluveunnnisal e “lenmansaivsmsallificsvasanagyilviislivssg

[

AOUSEAIR” N1w19IEY “AEe Ap F96199 N1aRRAURIANTIINNITUTIRINgUTEaR/

]
a

Wwng Anudssinbiialivssaingussasd”

o

fnnuszasdnagsindulszdnSenin “operational risk” Mesnugmsaans
(strategy) Madun1udedu (competitive) Ineisiitunaunisusmsmandesegiadie 5 4o
laun

1. MsfmuningUszasd (objective establishment)
. miizqmﬂm‘ﬁ'm (risk identification)
. mM3sUszdiuanudes (risk assessment)

. NTASISUANUIANTT (risk management planning)

o B~ W N

. NIAARINEADUNIU (Monitoring & review)

Uselggiannnisusmsanudes (risk management)
1. ifunmsafregudeyamiuiiiiusslevidenisuimsuagmsufianu
Tusadng nsuimismnudesasiduuvasdeyadiniufuinslunisdndulasiusing 9
\lesannisuInisanuLdes LTJumi@TwLﬁumi?ﬁqgaaguuauyagmiumimuauama

WhnnneuaznA1siananaedenng
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(%
[y

2. dreageuliiunmsInaesANEeIne o NdAglavianun N3

<

USmsAnuaeaasyilintnaun18lueInnsiaudn lad N gaEA1SNANANVDIBIANT

o B

LaznsEntnianudesd Ay NdmansenuludsausessAnsliedansudiu Fanseungy

13

Anudssiwansandadunielussdng uazantaduneuenssdns

[

3. Wuedeadloddnlun1susnisau nsusmisanudsaduaseilen

4

Prelviuivnsansashilaldinarudeddiunsdanisesnamnzanuasiung nuiadu
Lﬂ%ﬂﬁaﬁﬁﬁmaqﬂu%mﬂumiu%msmu wazn15AnaulaluAIuAIee WU N1FIGURY AT
Avunnagnd MsfinmumuauLay ianansUfoRsu Gazdesalinmssuduaudulua
Whneuazansnsaaisyaruinliuiesdns

4. Hrelvimainmnesdnndululufiamadioatu nmsvimsenuidssil
amuwuumsanaulalunsujifanuvesesrnsiinsimunlulufiamadeniu wu nsdedule

[

Tnofifusmsiienudilolunagns Snquszasdvesesdng uavsefumnuidesodistaioy
5. 9a8lin1sImuINsUSIsHazdaassnsnens duluegreivsednsaw

wavUszAvsna msdaassninensifulusgramunzan Tnefarsanisssuanudedundas

Aanssunasnisidenldunsnislunisudmsanudes

ANSUSEIUAINULELY (risk assessment) BUNETS A1SIATILALATINAINU

'
a

ANLALY TaeRa1sanannnisuseliuanlanianaziinmlnusdes (likelihood) kagminy
JULTIVBINANTENUIINMANITAAIIUELS (impact) siBN15UTIq TN UIEaIAYRINTEUIUNTT
YUYV UIYUAT DUDIDIANT
lananaziin (likelihood) vanedia Aaudvselanianazinmenisaining
RN
HANSENU (impact) MNeis YUIAAIUTULTIVBIANUFSMENILAATY 91N
a ¢ A ) & o
NAWRNITAIANLEDS Usenausie 4 Tunau Ao
o I3 a @ o ¢
1. MsfmruanaeinsUseliugnsgiu unismnuainaeiiazlalunis
Usziliupnudsslaun seavlaniaiagiinainudss (likelihood) s¥AUAIUTULTIVES
NANTENU (impact) WagszAUIBIAULEES (degree of risk) InUAMENTTNAITUSUITAULELS
VDAL NUIBNUITA DI MUANMNTEIMIe9U W ludaSunauasdinmunin 5
SYAU
2. nsuseiiulaniauwaznanssnuveAuidee Wun1sinaudssnay
Uaduidvsudazadensyyll udsedinlena (likelihood) Ngifinwmnnisalauidedsing ¢

warUspliuseiunuguULTIvEayar1Audenie (impact) 91nAMEes Wieliiudiasedu
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voadesiiunndetuy vilianunsafvuanismuauandssliegavanzan Faazael
MIBNUAINITANUHULAEIRATINTNeNTIAeg19gnaes Aglasulssuna Adenu vie
naTidse

3. n153AsIeiAAes Wendiseufiansuilenia / Audiiaziie
wnnsal (likelihood) UAYANLTULSIVBINANTZNY (impact) vedusaztladoidsauds Tiima
Plgufiarsarnuduiussenindoniafiaziinanuldes LasnanszsnuveInuLEene
WAMEIa / wieeudn nelinAnmudssluseaula aumsisssruaudes Ssasviili
mhsaunsui farm dedadueudsgaaaiozdesimsianisnon

4. Msdnduanudes dieldassduaudsands aziundadiduany

a [

JULTIVRIAUELY NUNAFOUNIINGITY 1 vToAME/NBY WBNAITUININUARINTTUAIS

[

mvaxluwiavavunesndssid Ay livingal Inefiansanainseduvesnudesiiin
NANNFURUSTENIleNIaNTAnAIUEsY wagnansENUTaIAUEe NUsulany
AITNNTIATILAANESY FITAFBIALAFUIINTEAUFININ 83 U1unae o wasidion

ANUFINHTEAUENNN WaznIeEs

2.5 aAuniavasunlaay

1 a

spuiuInaviuandi luvzUuiuilaay wazgnngsldiinnadunnaznaui
My Auaudansidndvesilaaunviminilfeainunila ¥5e viscosity fltunguiiiey
Y = Ay a X = = 2y DS o« o
AN YTDTEEENINABINLAYALTUNNTIUINVAUENT (nquan) Anesldilaauniniauin 14

Judialvg) Timdsonumniu uazilrauiviindufezsiana@uiig dunmi 2.13

(a) 50 (b) 75 (d) 100

25—
50 60 70 80 9% 100 s0 70 %0 1o

50 70 % 110 s0 70 9% 10
Hole Inclination (deg) Hole Inclination (deg)

y g
Hole Inclination (deg) Hole Inclination (deg)

PN a a ° a X a )
AWM 2.13 AuauTUTEUBULanENsTauENMTINIAYILTu N quIig Uiy
ANNAIABEYRIVRN takd aV = 1.84 ft/s, b 2.21 ft/s, c2.58 ft/s uag d 3.31 ft/s,
Tnglgunlmaundaranunilamieiu loun 1, 2.5 uwag 6 cp

(VKT https://\ink.springer.com/article/10.1007/513202-012-0031-0)
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uenani Hafeiifinadeninadouiivesiiagnaasiiuainfunguiuads
ﬁyuﬁaﬁagﬁﬂwmaﬁﬁa §un aruaunsalunssusadueavesinlaau (gel strength)
muﬁammﬁﬂumimﬁauﬁsuaaﬁ’ﬂ:ﬂauu%nmédaafj’mswmﬁfmLmzﬁ’umﬁwawqmng
(annulus) uazludnemznisiadeuiivesiesruavivariianuduiusvesainuiilunis

LARBUNAINING 2.14

Center pipe Outer
II

2 40 ||
= | '
b .
E !nﬂnl L]
e Average_!
':.:' WVelocity
gm I[ Turbulent—1% ¥
| LR
= ;
= .

o Viscous —'—/Al. :
-
z
E a

Turbulent

Lominor

. Flattish cutting rise behavior in turbulent and
laminar flow. After Williams and Bruce,!” courtesv ATMR

AN 2.14 dnwarmilvavesitegiuauiulutosineserinamuaieiuntdavgy

(meﬂ'\iﬁm: https://www.netwasgroup.us/petroleum-engineering/t.html)

'
A

aunsntgluniselureanwaensieasuNvasilog1awiulutlaay Nan1s
WPABUALUUTIULSBU (laminar flow) vesngnauiilanwauziinnau (spherical particle) way
nznounilanwuzdiauuy (flat particle) ldwAaunisi 1 way 2 d@auaunisi 3 wag 4 sy
PN a Y] A a ) | a H Ao A a
aun1snlaluniseunganvarn1siaa aunvasming 1 AwAuludilaauninIstARa uNLUU
JuUu (turbulent flow) veangnauNildnwuLiinnay wasnenouNlanwusidnLuy

ANuawU tagtanlaannniseuadluaunish 2 wag 4 unlstunisauluseluluaunisi 5
TAYINNLUUYDIAUNNT F9T
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a@1n15 1 (laminar flow - spherical particle)

148d;(0: — Pm)
Vi& =
I

a@un1s 2 (laminar flow - flat particle)

57.54;10: — Pm)
vk =
I

@un1s 3 (turbulent flow - spherical particle)

d[‘{PS - Fm:]
V, =170 |——
\ Pm

@un1s 4 (turbulent flow - flat particle)

guns 5

Hy1uvesiuUssineg dsivazidun Al

Vis = maximum slip velocity of the cutting in laminar flow,
ft/min

Vi = turbulent slip velocity of the cutting, ft/min

Ve = uncorrected cutting slip velocity in turbulent flor, ft/min

d; =  cutting diameter, in.

P: — Pm = mud and cutting density, lb/gal

= mud Viscosity, cp
d, = hydraulically equivalent diameter of annulus

(hole diameter — pipe diameter), in
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2.6 9UIINNYIVD

(%
a a o

W1 Yunselnn (2554) vinsAnwusyansaimvesuilaaulunisiding
Maguaviusananvauane wadinsfinuluaidadenneg Ndwmananisiiawiuiugn

WNNe kardinszuiumsfnyidelaenisaiauuinasaiioassanimyesmqudmiuly

Tun1sAnYr NTUNINITNAABUBUUINRDINIAYINTUY LiaAnyIUadeidinansenufanig

Lo
a ¥

Y1N19ENoU WeUagUAINISIIWBsH19g MNEITD9 NANISNAABUNUIN N1SUINIFHI9819

[

ALNaUlUNSNAFIUKUUIIABINIAYINTU

2y 3

Hadeiitunmuaunailunmsiedeuiivesineeis
nznauvatedademenu laun vuinvesnnaudiege anusuluvasiningnow vwnves
JULINE wazausseulunmsuyuaINnIIAgey

Irawan & Kinif (2018) Anw1WRILIN1TVRITLUUNITIANITVRLALIINAITYA
rglunguuutn 1225 99 Tudruusnldynisaussousvessounisvyulang (ate of
penetration : ROP) Lﬁeruﬁummamaamimuﬁsuﬂfﬂﬂau (equivalent circulating density
 ECD) wagn1siavioyniane Tudiufiaeamaisussansninnsdnnisdiutsznautinlaau
AMUniianaiadin (plastic viscosity : PV) 3aA310 (yield point : YP) wazaodudafidiAuse
THiuga9sn (low gravity solid : LGS) dn1snaaeulunay 2 nau ielUSeuliisuszuunis
fanninlaaunuuiiuazuulni wuiifisounsmyuansd 12-25 4 ssvunmsdinnisuuy
Tnsifinsfaunfindu 20% Sniteszuunisdanisuuulnsidsannismyuisudlaauasin
4.9% wide 2.9%

Sanssd 233aulnua (2556) Anwwagianiileauiléindudunan neld
thenamnssssurmiuasfuuds fenudududosas 1, 3 wae 5 Taswadeusues Ty
Tnauwulvludsssun andurinsnageunuantinsiuine nszuavosevedlnaili
gaunQil 30, 45, 60 way 80 v wadyd lnglduuudiaesluauuazimineiasiviinig
Wisuiiteu nanmsmeaeunuinileauiinauiermissseituianmginssunisiva

wuuglanaadin arauniialsnngin Aanuviianatafin 90310 wazAULIMT BNAE

1% v
= J 1 I Aa

WnTuoiddnsrdutieessuyatulilaay kazArAuautiniInsewaIngwanil

LLTUAINEVAINUNARUANANNE 1IN IISTINVAT NN niuAIAUvile

Y
waaRNNkaAIAIanaNaNTee AItULI819NIT185TUIRTLMIE duTizdun g duan by
wisiveLiuUsEANE A M sAUnsERaIeLazAaauURNseunsUesiun sgadeuntudn

Trauanzleidusgnaf
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Soudinn Fsznaatind (2560) Anvuasndisuileulssaninminlaaugaians
nanssuulnludainyUssinelve Usgnaumganys assys waznigauys duuuinlud
dndaindneusema dsenaudae andgewin duladide duie waziu deldnaasy
AuandATImeamuazaaivenilaaufinaudowulnludluusiazuis lasvhnsmagey
flgnumndl 30 60 way 90 ssmneala nHANTIAT NIt lAauYALETINANA LU
Tnlusfanyd sngdwiumstanldlunstdestumsgydenld wioulnluingauyiuas
aszy? limneunnniWdlugaeuddi weedmuinuulnludvessemelveanusadis
anAlgTglunsdnduuinludandsusemeld lnganizluan1izveamauliddnuin

a

Wenjun, Shiaian, Fan, Weimin & Zhitao (2014) ﬁﬂmjﬁmﬂiwqmammﬁ

9

wagANAUES (HTHP) asdinasgnslsraunlaaulunisvieinwiniaauiaig n1siwieyiu
NNNTYARE MISNannlasaiivasndevevay wagaldde iindu lnenaassly
Y a 13 ' = a A = o v o a ] ad X
VeringimansuaznuImniinsiiaivaisiadagyinlilaulaauinudegumngingdu
161kn 4% Sodium bentonite + 2%HPS +4%SMP-1 + 49%JSS) + 4% SPNH + 4%JSJ-1 + 4%
LQT + 1%JNJ +1%GBJ + 0.5%DDP wan1snaaesnuiansivinlviuilaaunusegunilaa
=~ s A = d' a A Y o 2 v
240 asrnwalded Lavigydeannisieumgivieanudugailiieadnies

Abduo, Dahab, Abuseda, Abdulaziz & Elhossieny (2015) WSy uiigu

v
Ao o <

Snuwazvosilpaufithinduiuguiuileauiididuduiugn RenTNUsoNaNTiTa L
Sounazusefugs uazAnwiFeuisvinilesuiiifuguduisuluuoiie Seuauian
uansnsluntsnusenssaudounazusafugeesndls tieiduniseonuuimidlumslédilaay
sely Tunsnaaedlaléauioudaus 120 - 500 ssmwnsuled wazusaiudoug 14.7 -
25,000 psi MnHanIMAReUIY hlpauiiiiifufiuguiinanssnusedunadeutonnin

waRReln1TKENSIALLA LN UM UARAN INTIANNTIULAZIIIUEY INT1zRuzAeq
o H < - va H

Aa o & a = 3 aa o )
llﬂ']i@@ﬂLLUUWWUW%@iquﬂauWNUWLﬂuwuiquwmﬂmﬂmUG]WlfJULV]']u’]Iﬂaumllu’] udu

17
=) U

ugu wazdadulinssedsiinde

D

Ismail, Alias, Sulaiman, Jaafar & Ismail (2017) AnwINANSENUADFILINADY

1%
|

g ' A =i v a v 3 A )
Yo lAauUsEaNenge NlduUsenaunuanseiu lngundualuilaauninugiududagy

llougnlviitameials waziAwiuainnsyaanzagaenitnisiitnneuniaeie uwiludiuves

v ' 1%
o &

lpaunfiiugruduiiaiuisadisld druinlaauduasizimdudanuuzdildmszd
NANSENUADEILINABULBY I5N15N1SIAUILARIULAIEAY 3 35 AD NNTAIFAUBNYIEE NS

Mdnuugeis wagn1sunaviursofuannisiatvdindudilulunauaie nsdnnisuen

Pedsiudverutaztasniaaleag193vinlaendiaieuiunisitlumanuuie n1suLAe
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I [ s LY

nldannisienduadtulunguidvisnfmieuduudiiderdnvedlasiasiaveiulunay 39
ldanansavilanunnmgu

Kelessidis et. al. (2005) lavinn1s@nwdesnusaun1sasunlasueniny

' v
a a =

iU (pressure drop) dnwalrANLSIvesvelvia (velocity profiles) Wagdnsinsiangliind
spiamsany fidsasensivavesilaaulusuusiaesmsivaves Herscel Bulkey sa1n
nansitesnanuandliidiui fulsiidmadonisivavenilravlunuusiasinisinaves
Herscel-Bulkey lalLA AIMNLANATIIBIAIINAUTERINNNITINE (pressure drop) ANUNTEA
vowasaildlunsinizuasdammansfiintussninmsany uwidmsuarundvenis
Inavesilaauitlvalufuasuaslumauiaigssniniiunie avdmanssnuiednuzns
Talunuudiassnisiviaves Herscel-Bulkey Lantiae

Vikas Mahta and V.P. Sharma (2003) léfins@nuideiieafugaaudives
ihlrauvesilrauiidnoglulsennldfugiuveanarfifui (water based mud) tnglu
nsAnu3eariinisthansuseneulssinnansdunidnedwesiinuntisifiuyssansanues
ihleaulumsing Wy musudanmsgadeileauiuduiiuseninininaie (filtrate loss)
Feazdsmaronistesfulymfiinanmsduaugavemauszninmnisian: wieriedesiy

ANULELMEND19LAATUAUNTZUIUNITAUF D 1LIAUUSELANTFUNT e LA1NN1510Y
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[y

nsAnwATIHTingUszasRianIaIanUalunseuIunIsYaaIeNauna

Ulnsidey Jaliiumnfauasnguiinedewnyssendld lnelinsouwunfnauidenning

3.1 wazdsandunisasduaisutunaunail

3.1 ANWILATA15299UIVeNNYIVDY

v a A

Mn1sAuAIIUITeiinettesiunisyaaevaunanllnsifoy uag

peAUTENOUVERANYMILTanilAauIINduARsIdnLaYEaR 199
3.2 Anwnszurunsyaisnaundntlnsideulutagdunasseyanndym

YNSANITUABUNITYALRILNAUNENVRIUTENNIAAN YT UastiusIuTIn
Tayadnuiutiluslunisyaiatzdounds 3 iou Ao wWow duAl - nquAAL WA, 2564

(%

o o v AN Y a ¢ aa A A 0§ ¥ a N !
nntuhdeyanliudmsginnaddiesyyannlymndunaviliianaigayan

3.3 nmsaanzvamgvaslymuagmuuImslunmsuiuuss

Udeyalaymininaviliiiaaigyaunimsgvimanvgiuiasaagly

wruanaUan
3.4 Uuusauazuflunssurunisyninsvaunantlngides

a3y Nlaannn1siasien 11USUUTINTEUIUNITYALNE

a

Aen1TldnguNnedves 1Wu Aduniaveaiilaau Lagn1UINITAIIULELS (risk
= aa = - ] o a a
management) TIN0INE B U NRLIZaN teanlaIdgylaltasUsulgadsedansninyes

NITUIUNMSYAIBVaUNERTInSIREY
3.5 AATziikasUsEliunanaeaInn1sUTuUTINsEuINN1sYARIsiquRanUlnsiaey

U1deyanaea1nn1suFuUTInseuIuM syl nquRanUlnslaenuniagen

LAz UseUNaNISI9Y
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3.6 InviLena1sTgnuatuauy el

AN AU URAuLLIMaNsUSUYT 9 ndudavienansseauasinug

Y] ¢ A @ v Yo a s
QUUaNyjim L‘W’ejLﬂusua:yjaLLazLmeﬂMﬂ‘UQﬂﬂa Wﬁ@@ﬂﬂﬂi%a‘hﬂﬂ

NIDULUIARIIUINY
ANwLONANTNUIITN TATILIANNVOS RIRVATIIEE
a v Y o w
RERNLE Ty adinalung
AnwuazTIuTINTYa WUUINIUTUUTS U uReu
nangayan > <

ﬁﬂ‘l‘fﬂﬂi%U’JUﬂ’ﬁﬂﬂLﬁ]’]%

aunanUlnsidely

Jaqdu

USuuse
UsEENanIMNISYA
LIENQUNER

Ulwsiaey

d' a aw
AWM 3.1 ATBULUIANIIUINY



NAN15IYaLNUIIgNANISIAY

[ a

mnmstidiununseuuAnnuidouasissndunsise Tuuniaznanis
eaziBeavesranside FufideldAnvinssuumsvanevaundntinadeulutagiu ms
AATIRERANENMIENg B LNURIN1IUaT HarsauagAndentuimianiseiludavisiey
manMsUIIANADY Lazsdunsmuiuamansudly Weannangyalunszuiums

yanzrgurdsnlinsidey lneinan1side dasvazdennalull

4.1 AnWLkaza152991UI8NNYIVD9

] ]
= A ¥ o a

31NN15AUATINUITeNAEIToITUNITIA IEnguNanTlnsfeu Lay
psfUsznouviednuazvesilaaundunefidnuazdesiieg slilddeasuifierluidy
foyauasUsuuzszansamnsihalumssiduemaded i

dlaauiideidunin driling mud w3e drilling fluid Mlunssurunsyaiaig
e 3 fmguszasd el

=

1. naanufuvesesesmarlutuiue i ldlimenduiniuinuagu fe
miﬁmmﬁmmﬁummaﬁuum(??amﬂﬁ’umﬁwawqm (hydrostatic pressure) AN Ty
wsodiuaufuresvamnailuduiiu (formation pressure) to1l3lallfvsdusunnvqu
fanmii 4.1 Behunndivaegastusgiuarldmioela wu wen S| vide imperial ndaagns
gnsAu il
auduiigelag Tunqu (psi) = 1.42 x ArmAnluuuafs (wns) x AETUILLuYenilAaY
(SG)

anuavtimsiidndvesileauludedfionuldie anuvuiuty (density) &1
yquBedn aruduresvoanarludufiudann Bsfeddilnauarumiutugey nastulfuns

Yn AnunruLdudlaaudwn Bededlddudalng Towdsnuunniu fuilaauiazsiaiung

¥
=3

JUAE
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AN 4.1 ANUAUVDIVDIVBIL A LU UTY

2. mytonawiuimianzizdududug 1éne (cutting) Iuninugu e

Juhlpauamaumeiiuane eanlunslaeimiang udilwadounduiunnwgy wwwiuf

JzgnIlAaLAUNELOTLIIUINTQN AINNG 4.2

Y 9

a ° a oo &
ANN 4.2 ﬂ'ﬁu’]LﬂEﬂUVIV’JL‘\]’WSGUUQJWU’]ﬂVQQJ

AN URMsANdvasnlAauvinminlee Aumie (viscosity) 1U311913
a 1 Sy v a X = 5% S
wiwiuwey (nagulng) seegnianidesduieawiuduuuinvauendg (naudn) Adedldun
Taaunvilnunn Adeddtudalugiu Tdndsnunndu dileraufindauing Avzsiaiung
¥

3. funguaauas vz giulaaudundamguly auaudsnig

9

AAnENYIUTNNTAD ANUAMUNLILLY AulemedSeaiulude 1
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wanantuilaau (Drilling mud) Syiiutniausn A
1. 90983319 (seal) Nutanqu Lilviunlaaulnadnluluduiu ludilaauasd

NvIudsagifulunue neveawlefiagluduiintmauduuiuune (mud cake) wasuiely

a

Auladliinleauluaidn lvlutuituanniuly uenainwdsainlaauwal dlaaunduin gy

Tudgvunuvaaratnadulutuiu vinlinsinamsllnsiadnd vesvasmal lutuiuiaiieu

] % Y & oa v v A
LNINEREUU ﬂqﬁgﬁNLsU']GUUVqu@EJIQLUu@
1y

1 < ad o = =) ' =
2. AL UANYUNNUNTILRNSLASIATDINBDAN] VIBYVINTURNE

Y

3. MaeAUlYN UL UAEAINTU anksLEEANIUTENINNALlNAIeY SIuds

a | v A 2 v U a
AALTIUFYANIUTZIINNIULE LU ULNANAUYUAU

[

a. \Jusinansdeindslansedn (hydraulic) luiinIesfiefioguanefinuiane
1 & '3 v 9°J C% a 2 a =l a = 1
W wemesnasiul (rarwundulansednlutulensedn wis uawaslansedn) srufada

Maslansednluiiiang

5. . Judnandlidyyudariuainaiesiie (MWD LWD) Fuxniinngu fe

[ e

[ £%
U =

18 MWD LWD dedgygyuaiunn sfudsuulag mud pulse fis 9silndndny ogidnee wils

) v ¢ A a ° | ~ v v a Y]
Mg a1ardlninlraudurianazivasanmiantdaniuaie wnunaglnalunisinaig

U A gol @ -dy v = v Y [y 'y
Jufstulraulagsiunazlvaazandu wsizluaeanlsd 2 119 (AaNTIAIULRNE AU 1Y)

yilusasuiiduilaufiegunnmqufnnasinis d111dilntlaaufeginanunnfivenly
yaaneiuaty anuduiituilaaufied Uinvauiaredluszduund 11daiind gnauaa
seledused (vaainlii) Tedusereuimesidng idaegil MWD LWD At
Traufiunuguiiazasy Tuq smun1sdalnvesndisail MWD engineer Aaztinduiteion

Famuaulufanduiilaauiioguinuqu A decode wiadeyay1ufl MWD Mioghungy

Y 9
panudumiaie dlaaudfininnihdyauinle
6. annsiansauMAATivedgunsainag (A1 PH)
7. Yasfunisuindivestuiuauniu (shale/ clay) Jutuilvevdndufiay

WatuRuAumwaiudIsy v 3e USumsiiintuvaiewinds silvndevauuinden

a Y

Muane Mlimuaizlasiiazgnaianivan visuvinaulavauldiae

Y

1 1 o
aa Yy ! v A

8. unlaaunnfesdaafun1sulntnvestuiunintee sutiduamuaudminig

9

[%
v a

wivesilaay Jslivarewaia d1inssdididiunindewariutuiuduniu Imnsaanisi
fausssulaaunsuiledutuduililasnutuis Ae Wudinansdunisudessal (logging)
wszasesilslunisinauaudinieild@nduostuiiuty desldeendsnulunmuuulanin

wuunie vz undsnulvdrluninvesnszualnidn ndeunilindn wassuady



30

[% '

waAN IR WAIULESY NAIUAUANINSIE “aY ponlUdTURY TAULUUIUNEINULAAITY

Y

o a =)

dowriutinlaay wileufiomaduinasseriundetidades &) fu g Gumed)
deflianunsnldudes nsgldduidedliivieliffdufuauamniiidndvesennie
vuztiug e 1wy arudugs wis fou 1y vav anauiRvesinlaaufiduiy dnadenisia
vosnTesimant dauauifivesileaulud lide wissdeursodsdldlld 101t
$e9 Sl laaudBuigu dhaulihhlwih mnedldiedesdlotnitdanssualniluluduiv
WoTuarudunutuivldly deavdsululdindedefildndnnissunis wWu wdnnis
wiehlnAnlninluduiiu Asunuiiesydosndsnulniingeg lunmnssualiii fudes
w§eruudmdnndeniunu Wadsnilfifanszualnihlududiu Sondr ildida
nszualniimeden lnglidesdesnszudlninlaenss vie Maduudmanlni udr¥anis
wasuluvenanduasiaundu (phase shift) 3o Saf1desnduazouiianas

(attenuation amplitude decrease)
4.2 fnwnszurunsyaisnaundatlnsideulutagduiasseyanndym

INMIANYINTLUIUNTYAIEVUHEA TR SRS ULLILYALIZUUULNUADS

Tutligiuvesuien asUsenaumeaunsalildlunisymang 5 $19M3 As

¥
v A

4.2.1 wiuang (drilling rig) : aztdunviuazvilauiuaoy Lavdafniuiiu
nzlamgane lunItedasfnwuiuaizuuumunesuisa danvausiluSeniawuy fuse
Juninerds wazaunsalnsinzfinmieguudige widhadmenestululidumiuaiznas
nzla

4.2.2 1509917 (drill string) : 1ASBIYALRNZILTIMINMIZRAEYARILULA
WuAU Fallanwarn1vinumilioudunsianzmeainy Ineddilsenauiidfey 2 @ A

- Wy anlugunsaldiudavaniineduiasesyaiay dmiudneiudu
a v I3 A & =~ v o & Y )~ a a v
wulAwanluiawiugng wWelvilaauniIuuiainvauaie wianzivateyiauazidenld

U I3 ¥
mudnguszasivaansldau
¥ I ] < a a g L Yo [.5] LY}

- Mg sduvionai 811 Yareduindea duiwmilnun Tddedumiang
Welugosmabmileaulvadeuy Mueizurasvoudinuenivszana 30 e wwiuiesl
menTeenIuuulasasvensy (derick) LIalatzAUAzazgnsaiIdeiuiasiulag
TundeInuazduialuiuiuazdugainediuassiiuiuiiee Muaigzgnvyulag
PMUTUAULANE (rotary table) NduAGoUMBIATEIEUA LaztsaulrnIuiaulunseuiy

WmtinvesunaiIedmyueglruadaduiivadly vaeiinisigdesnivandintnng
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e w4 B E oY v 4 o o v
Mrnglvneg Susresduinlaauatiuauiuaisiveilraisundutuuuinrgunson
futayAuALIINAUauTNIIY Ulnaudiylevaeay Heananuseuniintulurauaie
1 = U U al ¥ %)’ =) a = :Jl a U ¥ ! U

wardrginfeuntiimguuazlesiuilvivediva (twsetlasidey) Rnduiiungdnidngaudy
a1 linlquilinangvsaiianisseidala

4.2.3 Ulaau (drilling mud) : Urlaaunlglunisianzdisialsznauaigun
555UAN @15bAN LASKSUITTR FerauiuIuiuImn kagaUnlanINAeIns AUNLnTes
ulaautiuavyimingawileaviu iwsiuliaseiegnounazgniuiiuindanvaunsou
fuinlaau lngduyesdneseninmueiunimaudilaay uananagldanferyiu iy
a v Y o o Y o W = XYY 1% H @ H
Mlvidusnunnquuadeimihniduiaguaeduliiumiane wardigiininvesiilaauies
fagradunulssuiinanduiiulunguladnsias

4.2.4 M3ndsssdinguiang (well logging) : lunsmageuduiuniag fivi

nmsziulliuitlesdeuunsnazauiiegvsold diulvgilunieadiolniin wiossuds

Ausiunnmssduaaiudes eTamauantivestuiu avdniveluegniglutesinwes
Fuiiy

o w ¢ ]

4.2.5 mstestunguianeiis (Casing) : Wuirdosiloddnyitldosiug ifimg
Aaanuseiunislungy Ussnousiendiuazvievaneney dsazvimihidauinvguiile
Hostuusautenanstumn vilfAnmsszda Blow-out) waglnanividusunmeld devh
MalgrquAnmeaNAITUAd Fosunsnistestumquaan daanunsovildlasnisdeiensas

Tmumudnvesauudiaadimusddaviengnanfnduntmaudniiniaietesiunauiangia

N3 nauRanUlasideuiese1Aun1sTuAGiouves 3 SeUU AR SEUUNIIY

(hoisting system) szuumguﬁauﬁuaqﬁﬂﬂau (circulating system) WaEI¥UUNYULANE
(rotating system) @sluauifetiazgatiufinwseuunyulguveslaauiag ST UUNYUIL
] ¢ I3 2 & =t ° a = A a ¢
UUWNYAIzRUUImUeeIUIsY Inensnisilutunsunildunisdisatinsideuiiongay

Tuvinaideindnsiniuilasdeutuiiniunsefesssuyfegese uazdumunesiuds
- a a = o a ua a = Y A - A

nsgiiiensantlnsideusme luliRnsianevaulinsfeudediuiuiangiinisegmie
- = 122 ya a 4 a 3 1% 9 a

i dvguanzdtenegdnaslulaifiunierivaneSesvaneiuues lageadunauiane
TunwAmsowuides JypainsuatedisufUiRnusuiuiielinuazuiuwazdsona
Dudud Wimidfiguan1sufURunneg Rz sIuienIsIuEy nsdnunsaiuay
nsandulaluseninadUeinis J5uliaveuguanguntinaukasiuiate ninauyeIusem

Sudnanuiae wagntdnauiiaueguuiriue  udiuvesssuunyuisudilaaulungy
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wirtusmuisuluszuule Suninleauiinauegludslaau (Mud Tank/Suction Pit) &
$1uau 12 &9 gnguruviossdeieiasguilaau viulihdidahlaauadlufuang (drill
pipe) chuﬁ’amzﬁﬁwé’mguﬁwﬁ%ﬁuﬁnmiﬂ niuhlrauasiw Ay (cuttings) 91nA
squidnsnluvions (casing) Susniivnugu evfivagsniluaunailasudngiedousniay
#UaNN91912 (Shale Shaker) tiowsndniiiuvesudsuindigg sonamiilaau du
Trauagmuisudrdaiu (Mud Tank) iietaniidalufuileaudeudsnduiiiaiosgui

TaauitonyuisulUldlunguiazladn danni 4.3

Topdrive

MUD-MIXING
HOPPER \J

""\

DRILL PIPE

ANNULUS

MUD
RETURN LINE

DRILL COLLAR

BIT

Cutting Container

AT 4.3 SPUUNLUIEUYDIN AU UURILYALELUUUABSUISA

=t =2 a = @ ' o

Felunsfnwinsruiunisymaenquilesdenludagdunudl vdwineie
uHARVLIAUSEIN 6-1/8” Tediaudniifivuaudy Tuneuselazyiinisnouyayaiag
wieuiuazeanaNviquianue wdwhnisnsiamiaudn/suaveswnasiniiullngdey
Ingldnstuiindeyawuuldaeadunsfiuwastuiindoyast1wrailosanmguanzlusewing

.. . 9 d' A gy v a ~

NFEUIUNITYALE (wireline logging) Asn il 4.4 LialdiludeyalunisndnuazUssiiuning
[ 1 & 1 < a Y A 1 (% 3_’, o . .
AuAmaasegataniIndulumuninaunulivield wdwinduiinisaeuya wireline
logging ®8NAINMAN  WaIINITugauyiens (Tubing) YW1 2 7/8” 138 3 ¥~ aslunguaiy

ANNENTIRDNLUY MaIINTWYINNSAnRsgUNsaldmSuluduudly uiidheynaunsalyaaiy
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[

ldmaulnl Tuvmsifertunguiifgunsaidmsuiudunsedivhnismyuideuileu (mud
circulation) e nAuAuLazilaaufindnuniudunuiidisinlaaulnsdeuriinisd
s Taothlaaumifiduinanuauazkiunmisiennn 127 deludsafnfudanind
4.5 luvasiforfunquiniesnaglvifduiunuluaunssuiunmsdanind 4.6 Famnmgu
rounthmevhduuddsliasedy vaulmifindomazfemeasoruniinisviduudvoma
oumiiaiedu wsznaundemanylmineidesedenisvauisuilaaundulugaionn
Aukumaiera 127 wWuiu esnnenantiwasintnuesilaauvesis 2 vauilanu
uanssfulsianansauuiuld mafifszuumuisuilaaunaderdailfiiedagmnimgs

sotvdawaliiinAlddngvemanlninsouansidomense

UPLOG SECTION
ENVIROMENTAL CORRECTED
SCALE 1:500 MD
AHVT _I 90in Resistivity 2ft Res (RT90) Density Correction (DRHO)
02 20[-05 giem3 0.5
|_ BHVT | _60in Resistivity 2ft Res (RT60) |
02 OHIHM 20
|G | BtsEze®) | 30nResituiy it Res (RT30) |
00 00034 N 14lo2 OHM-M 20
A Caliper (CALI) 20in Resistivily 2ft Res (RT20) Bulk Density (RHOB
oo _c@odla W T dafoz T Towww 20 7
1:500 Gamma AP Corrected (GRC) 10in Resistivity 2ft Res (RT10) Photoelectric Factor (PE)
w0 APl 200[02 GHNEM 20 o — — T T 20|
T IFE T
i | u L) e
[ 18751 g HIF T
: He | < LT ¢ |
; TR PR R
a | i (TS
i |
| é*\\ < ¢ %
| E ke
H l | || Casing Shoe = 1893.00m L
| " = E?‘
l;:l = é’; Pai
+ 1900 > — . -
g | —-&&:‘h =
A = < Y a
X TE = 1 ToyauAnIvaud
3 ™| da ék ) ,
' { mmh E: “‘_ /7 ‘Q@]L"\]W%WULLW&Q
E = f 7] a =
%550 =0 E = Ulnside
T E ;i
) £l = LI
{ = HEEE Z_,
i = L“%» *T]
‘ 2 | ____}saa 3
I I E:=uyili =
)3 == =0 <7 =
' F — —4 T — —
] 5 =]
257.575 - u 1D = ZEE ]
1 e . = o
7 - peril a1 B
J H %;_ 7 Z :
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4.3 MyAnszamnvaslyinasiiuuimislunisuiulye

NTeyansAnyinszuIunsyalenaunanUlnsideulutagduagldluns
Usznaunmsimseiszinulagvisasaimeg dajatunssuiunsiiiiiinnaigywaity
FENI9NTYAIENaNTLRTIAEY 1AENITTEANAUANTINAUYREBEIY Y IAAEIUIEUN
WPITD9R9NINA 4.7 eadl

1. Cementer ¥y Ju@udiasviqunin

2. Cement helper vimtilude wazvimihile/Anndmneites

3. Mud Engineer ¥Itin#laonui U110 5913w 3guin laauvamquiinsey

a ' = PN o &1 | &
rzlmleinuvie 12 92 LASUBINQUNISYNVLUUANIUND 6 U

4. Pump man vutdanisida/danailiuilaauns 2 wuuadluus (mud
pit) MIULHUIIU (pit managemt) ¥4 mud engineer

5. Safety Officer imtiffuauaizean1suumau ielvduladndnisi
AIUTURDUAIL JSA, spot check

6. Mud Logger vimvtfgisguanisvyuilaauliluaiutetilaay way
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7l 4.3 lumsUsediupuides Taoszduaandssduunaudlumsisssiduniandes (isk
matrix) Favnagfidslfasunanisseifiuanudssvessruudidosilaauln douiinig
Uduugesannsned 4.4

13797 4.1 : Inausiszdulemanazinauides

Probability

A Event occurrence is remote and/ or never heard of in the E&P industry

B Event occurrence is possible but unlikely or has happened few times in the E&P industry

C Event has occurred several times in the E&P industry OR occurred in Site

Event has occurred several times per year in the E&P industry OR more than once per year in Site

OR occurred at the location.

Events are frequent in the oil & gas industry OR occurred more than once per year at the

location.

AN 4.2 : LNAINSEAUNANTENUMAAANULEI L ULAAL AU

Impact to Personnel

Minor - Slight injury/illness (First Aid Case-FAC) OR No or slight damage to health e.g. non-toxic dusts

(as an acute hazard)

Moderate - Cases of Medical Treatment Case (MTC) OR a single Restricted Work Day Case (RWDCQ).

Minor health affects, which are reversible e.g. skin irritation, food poisoning.

Serious - Multiple cases of RWDC OR a single Lost Work Day Case (LWDC) Affecting work performance in
the either short or long term, absence from work. Irreversible health damage without loss of life e.g.
noise, poor manual handling tasks, hand/arm vibration syndrome, chemicals causing systemic system

effects, repetitive strain injury.

Major - Multiple LWDC OR one or more permanent disability OR one Fatality from an accident/illness.
4 Irreversible health damage with serious disability or death e.g. corrosive burns, known human

carcinogens

Catastrophic - Multiple Fatalities from an accident e.g. chemical with acute toxic effects (Hydrogen

sulphide, carbon monoxide), known human carcinogens (large exposed population)

Impact to Asset

1 Minor Effect — Minimal damage. Negligible down time or asset loss. Losses less than $10K.

Moderate Effect — Some asset loss, damage and/or downtime. Losses between $10K - $100K.

2
3 Serious Effect — Serious asset loss, damage to facility and/or down time. Losses between $100K - $5 M.
a

Major Effect — Major asset loss, damage to facility and/or down time. Losses between $5M - $50 M.

Catastrophic Effect — Massive asset loss, significant damage to facility and/or down time. Losses more

than $50 M.




Impact to Environment

40

Minor Effect — Minor environmental damage, within the fence and within systems or vicinity of the

' installation. No or negligible financial consequences
Moderate Effect - Sufficiently large contamination or discharge to damage the environment, but no
g lasting effect. Single breach of statutory or prescribed limit, or single complaint.
Localized Effect - Limited discharges affecting the neighborhood and damaging the environment.
’ Repeated breaches of statutory or prescribed limit, or many complaints.
Major Effect - Severe environmental damage. The company is required to take extensive measures to
a4 restore the damaged environment. Extended breaches of statutory or prescribed limits, or widespread
nuisance.
Catastrophic Effect - Persistent severe environmental damage or severe nuisance extending over a
5 large area. Loss of commercial, recreational use or nature conservancy, resulting in major financial

consequences for the Company. Ongoing breaches well above statutory or prescribed limits.

Impact to Reputation

1 No Reaction

2 Local media interest

3 Local TV / Local written media

4 National TV / National papers

5 International TV / International papers

AT 4.3 : AN519UTELEUALLESS (risk matrix)

MAE

+,*, =+ Refer to qualliaiive axplanafion on next page.
(1) If raaigual riak I8 In 54 or 56 have to focug on raducing conssquancas. In aodrtion It riake cannat practically be raouced further the Asset  Projsct f Acivity Managsar shall sign-aft the Fiak

Lazaeament to agras scceplance of risk

(2) If ragldual fisks In 1E o 2E focus on reducing frequency of accurrance
Consequances Lina 5. ara Major Accident Evants (MAE's).
Conaequancss Linas 4 and 5 ara High Potential Incldants (HRT'2) for purpoaes of Incldant reparting ana Invastigatian.

Risk Assessment Matrix
Consequences Frequency of Occurrence
=2 Rara (&) Unilkaly (8} Cradible [T Likaly D) Fraquent [E)
Saveriy Event Event Event has Event hias Evenc are
DOTUTERcE |§ DOOUMTARGS IT ogourred ceveral DooUNTEd cavaral MI'IIIHT' In &2 0l
romote andi or | poceinle but times in the E57 | fime peryearin | & gas Incusdry
Aasat mever heard of | wnllksly or Bac Indusiry OR ihe EEF Inductry | OR oooured
Paoplaf*) Production i EI1‘|'II'DI'IITI3*|1I3I Raputation | in the E2F happened few ooourred in OF mere mere than ance
Property[*) ) Ity “imac i {ra EBF | PTTEF onosperyearin | per year at the
ductry EP OR I .
ooourrad at the
koatlon.
Eglll * 100,000 intarnasianal
Msjor Mukplz . 3 v . .
15) fataltizs Lose » 550M ﬁﬂﬂ;;&ﬁ nizrmazanal {1 i)
azsistarcs PapErs
WuEple LWDC
Spil = 10,000 bbl
Serious gﬁ CNEOTTAIE | | oss betwean | OFt Tler 2 EE”“: ™
i ETanE S5M-350M | OR Regonal wallanal
Disabiity e papers
OR 1 Fatailty nee
Spil= 1,000 bl
signincant g'ggrfum'zc Loss betwean | ORt Tier 1 El :;;m LG
RWDE s S100K-55M | OR Localsed medla RISK
- et “
Moderate | WTCOR Singe | Loss betwesn SCPH" =1l Local meda n
i2) RWDC F10K - $100K yee— Inferest i2)
Klnar injury wih . Spil = 1 bl
Minor (1) | T Loge <$10 | oL ey | Mo Fesction ]
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Project: Offline Cement fior 35 5| RA for SIMOP: Cementing while Drilling
. Liit wach bask step tn be rhk amsised
Description: 1] Comant whils driling during the top hole Eetch drilling sscusnoe
2] Carrsant wbila driling during the Insermediate butch driling sequance
5] Carrsant webila delling durlag the ressrvalr bitch drlling sequance
Drilling & Completion
Attendance: |List all inwoheed in the Risk Assessment])
Haz Task Description Risk/Hazard Cause Conseguence Risk (initial) Controls Risk {residue) Recommendation Action by Date
Ne. E = E &
L] F. | E & B E
HHEEHE HTHEEHE:
sl2|Sl2le| & |mee al2|S(Ele]| &

1 Soenanio 1 1) fire, explosion . 1) Bubbde watcher is unzble |- People: 1 fatality max 42 (411 (3 |A (M Yes |- Pre-existing condition on drilfing rig: Second flow line installed; Both fiow line equipped with independent flow 2|1 )11 |a L - Ensure all personnel All
- Drilling Rizerless section. uncentrolled gas to tell from which well the |- Asset: <30MMUSD due to loss sensors and gas monitoring. Enough personnel avsilable to handle both online and offline operation. involved are aware or risks  |personne
- Cementing 9-5/8" casing release from sea bed.  |gas come from. Shallow gas |of platform. - Ini case of shallow gas kick, apply high pump rate on both drilling and offline well {cement in progress) then and mitigations.
offline. Platfiorm sinks. kick mitigation appliedto |- Env: No Risk evacuate the platform. - Discuss the different

the wrong well. - Reputation: Local T - Only procesd with offline cementing while drilling i the platform is free from shallow anomaky (GS1). incident scenarios and
- Frequency: Rane (&) - Only proceed with offline cementing while drilling from the second well of the platform. f no shallow gas is found include those for the drills.
on the first well it is very unlikely to find a shallow gzs on the other wells{dose proximity of top hole sections). - Ensue all work is
supervised with competent
personnel.

2 Soenario 2 1) fire, explosion . 1) Bubble watcher is unzble |- People: Multiple fatzfities 5[5 )1 (4 |A (M Yes |- Pre-existing condition on drilfing rig: Second flow line installed; Both fiow line equipped with independent flow 2111 |a L - Ensure all personnel All
= Drilling Rizeress section. uncontrodlied gas to tell from which well the |- Azset: :500MMUSD due to loss sensors and gas monitoring. Enough personnel avzilable to handle both online and offline operation. involved are aware or risks  |permonne
- Cementing 3-1/2" or 2- release from sea bed.  |gas come from. Shallow gas |of platform and cost of refief - Platform location is free of shallow gas anomaly. and mitigations.

7/E Tubing offline. Platfiorm sinks. kick mitigation sppliedto  |well control. - For infill platform there should be no induced shallow g=s (from production, annulus pressure etc.... ], this shall be - Discuss the different

the wrong well. - Env: No Risk prowen by any method [RST log, etc...) incident scenarios and
Uncompleted tubimg - Reputation: National TV - There shall be no wells (from previows batch) with ongoing well intergrity iswees [annulus pressore) include those for the drills.
cement job leading to - Frequency: Rare (&) - No shallow gas encountered during the riseress drilling of the first batch. - Ensue all work is
resereoir gas release to - Kill mud ready [1.25g) a5 per riserless drilling procedures. supervised with competent
surface. - Ini case of emergency, perform dynamic kill and shut in well being cemented in preparation for emergency pu personnel.

away.

- In GOT there is no history of shallow gas kick happening on the second and consequent batch, if no shallow gas

kick on the first batch.

3 Scenario 3 - Gas Kick while Ballocning; slow or no - People: Multiple fatzlities 34114 (Aa M Yes |- Pre-existing condition on drilling rig: Second flow line installed; Both flow line equipped with independent flow 2|11 (1 |a L - Ensure all personnel All
- Drrillling B-1/2" section [no cementing. resction due to poor - Agset: <SOMMUSD sensors and gas monitoring. Enough personnel avzilable to handle both online and offline operation. imvolved are aware or risks  |personne
reservoir gas objective]. - Gz Kick while driling. |monitoring or lack of - Ermv: Mo Rizk - There must be no gas reservoir encountered while drilling for the well to be cemented offfine. and mitigations.

- Cementing 7" or %-5/8" - Gas Kick while sensors; Lack of - Reputation: National TV - Annulus must be shut in a5 soon as the cement job in finished [regardless if there is ballooning or not. - Discuss the different
casing offline. cementing and drilling  |supervision; Lack of - Frequency: Rare (A) - There must be no pressure ramg in this section incident scenarios and
training. Wrong line up. - Ensure to finish the offline cinculation and the well is stable prior to start the drilling activities. include those for the drills.

- Ensure there is enough sensors {flow meter and gas monitoring] to be able to monitor both wells. - Ensue all work is

- 'Wilk the line prior to start the cement job to ensure the rig up is properly done. supervised with competent

- There must be good communication between the teams for the correct mud pit line up. personnel.

- Good supervision required for both Online and Offline cement job.

- Data engineer to monitor well with drilling activity while Mud logger monitor offline cement activity. Pit volume

to be monitored cosely.

- Ensure the crew involved are aware of all the risk and plausible scenarios leading to incident, clear instructions for

each scenarios must be part of the 154,

- No risk of Gas Kick while cementing on offiine well: If any gas reservoir is encountered while drilling the cement

job will be performed online.

- In case of Gas Kick while drilling on online well: Shut in well. Continue and finish cement job of offline well. Then

resume well control on online well.




M15299 4.4 nsUsEliumuFsavessruuadeilaaului neurinsusulse (ve)

Haz Task Description Risk/Hazard Causze Consequence Risk {initial) Controls Rizk (residue Recommendation Action by
§ %= é " .§' HEE : b
2|2|5|2 e | Mmae 2|2|5|5 g &
Scenario 4: 1) Gaz Kick while Ballooning; zlow or no - People: Multiple fatalities Sj|aj1ja|s M Yez |- Pre-existing condition on drilling rig: Second flow fine installed; Both flow line equipped with independent flow 2|11 )1 |A 2 - Ensure all personnel All

or 2-7/8"Tubing offline.

3) Gaz Kick while
cementing and drilling

supervizion; Lack of

training. Wrong line up.

- Frequency: Unlikely (B)

sensors anc gas monitoring. Enough personnel available to handle both online and offline operation.

- Ensure to finish the offiine circulation and the well iz stable prior to start the drilling sctivities.
- Ensure there is enough senzors {flow meter and gaz monitoring) to be able to monitor both wells.

involved are aware or risks

- Drifling 6-1/8" section cementing. reaction due to poor - Azzet: <SO0MMUSD
{Rezervoir section). 2) Gaz Kick while monitoring or lack of - Env: No Rizk - Enzure proper handover iz mace and good continuity of work when crew change. and mitigations.
- Cementing 7" casing ,3-1/2" |drilling. sensors; Lack of - Reputation: National TV - Annulus must be shut in 2z zo0n as the cement job in finished (regardless if there is ballooning or not. - Discuss the different

incident scenarios and
include those for the drills.
-Ensue all work is

personnel

- Walk the line prior to start the cement job to ensure the rig up is properly done.

- There must be good communication between the teams for the correct mud pit line up.
- Good supervizion required for both Online and Offline cement job. personnel.
- Data engineer to monitor well with drilling activity while Mud logger monitor offline cement activity. Pit volume
to be monitored clozely.

- Enzure the crew involved are aware of all the risk and plausible scenarios leading to incident, clear instructions for
each scenarios must be part of the JSA.

- Oniy crill the hydrostatic pressure zone, stop drilling prior to enter the pressure ramp until offiine cement job iz
finizhed.

- In caze of Gaz Kick while cementing on offiine well: Shut in well with drilling activity. Perform well control and re-
perform cement job. Once cement job completed open Onkine well and resume drilling activities.

- In caze of Gas Kick while drilling on online well: Shut in well. Continue and finish cement job of offline well. Then
resume well control on online well.

- In caze of simultaneous gas kick: Shut in wells, Perform well control on offiine well and re-perform cement job.
Then rezume well control on online well.

supervised with competent

LY

a o a e’lldd' a o =2
WHULUR - nsUseifiuanudesluniTedidnuianusennsdifinm
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d‘
N 4.9
- ¢ o - a =
A1997 4.5 : LnauiseaulenanasiinAIuLEe
P PROBABILITY
! Almost inevitable. Possible to occur and the team have knowledge of a similar event. Likely to occur
Almost
5 repeatedly during the operational life of the facility. Is expected to occur in most circumstances and/or
Certain
more than once a year
Not certain to happen but an additional factor may result in occurrence. More than average i.e. the
team do not have direct knowledge but suspect that an event has occurred and represents a credible
q High /likely
scenario. Likely to occur from time to time during the operational life of the facility. Will probably
occur in most circumstances. and/or Happened at least once a year
0 Could happen when additional factors are present, but otherwise unlikely. Average i.e. easy to
Possible/
3 postulate a scenario for the occurrence but considered doubtful. Likely to occur once during the
moderate
operational life of the facility. Might occur at some time and/or Happened once in 5 years
A rare combination of factors would be required for an occurrence. Conceivable but would require
. Low/ multiple failures of systems and controls. Unlikely to occur during the operational life of the rig. Could
unlikely occur at some time and/or Happened before in Energy Drilling or known to have happened to other
contractors
A freak combination of factors would be required for an occurrence. Not credible i.e. the team have
Very Low /
1 never heard of the event occurring in the industry. Very unlikely to occur during the operational life of
rare
the facility. May occur only in exceptional circumstances

.«.:4' ¢ LY a a =
#1519 4.6 : Lﬂms?/ligﬂ‘Uﬂ'J'Wll?‘LlLLi\ﬁVlﬁ]%Lﬂ@ﬂ'ﬂllLﬁ‘EJ\‘i

Severity Level Slight (1) Minor (2) Moderate (3) Major (4) Catastrophe (5)
FAC Slight injury or MTC/ RWC Acute Lost time injury Permanent Total Multiple fatalities
health effect - Not minor health (LTN orillness 4 Disability or single

Safety and affecting work effects, including days max fatality

Health performance or restricted work

affecting normal daily | cases.

life.

Insignificant damage Damage to Moderate Major damage to Widespread plant

to equipment equipment damage to equipment or plant and/or equipment
Property requiring remedial equipment damage

Damage (USD) repair

< 10,000 10,000-100k >100k -1000k >1000k 10mil > 10 Million




MITNN 4.6 1 INUNTEAUANUTULSINIAAAIUEES (D)

a4

Severity Level

slight (1)

Minor (2)

Moderate (3)

Major (4)

Catastrophe (5)

Insignificant loss of

Minor loss of

Moderate loss of

Major loss of

Primary loss of

Environmental

on Environment

(Insignificant damage)

effects but not
affecting ecosystem
functions (Minor

damage, reversible)

medium term
environment
effects (Acute or
chronic damage,

reversible)

serious, long-term
environment
impairment of
ecosystem
functions (Chronic
damage,

irreversible)

Business
function/productivity productivity productivity productivity productivity
Interruption
WS <10,000 10,000-100,000 >100,000 - >1,000,000 - > 10 Million
1,000,000 10 Million
<100l -Minor effects >100L short-term > 1000l Serious >10000L Very Ongoing

uncontrolled
discharge - Very
serious, long-term
environment
impairment of
ecosystem
functions.(Acute
damage,
irreversible) Breach

of Regulation

Reputation

- Low level social
impacts. Public
concern restricted

to local complaints.

- Minimal change in
stakeholders’

confidence

- Impact lasting less

than one month

- Local media

coverage

- Moderate change
in stakeholder

confidence

- Impact lasting
between one and

three months

Attention from
regional media
and/or
heightened
concern by
local
community.
Criticism by
Non-
Government
Organizations

(NGO).

- National media

coverage

- Significant
change in
stakeholder

confidence

- Impact lasting
more than three

months

- Attracts
regulators’

attention

- International

media coverage

- Dramatic change
in stakeholder

confidence

- Impact lasting
more than 12
months/
irrecoverable

- Share price may

be affected.
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A1519% 4.7 : 959U TZIEUALLEEN (risk matrix)

A1UTULIY (SEVERITY)

Slight Minor Moderate Major Catastrophe
A1) B(2) Cc(3) D(4) E(5)

5

H(10) H(15)

Almost Certain

a
Highly Likely

3

Possible / Moderate

2

Tonna (PROBABILITY)

Low / Unlikely

1

Very Low / Rare

AN 4.8 : SEAUAIULEBITLUNANUE

FTAUAULELS ITAUAZLUY | UnNued AUNUE
2 1-4 adeudy | danisiitennsusulseegedeiiles uddn Energy
(low risk : L) - Drilling 19U UAGIFUANNAIRYHININEINTU

ASANAULELAUINTY

Urunans 5-9 ATosou | dansiitenisuiulsedisdeliesinunsldan
(moderate risk : M) ] JLUUNNTIANTT QHSE egaiiusedvann

GR 10- 16 Awdes | Sn1sust msldunsnismuauuarnisiluy e

(high risk : H) annudealidifigaiinfiazdaliuas

auaanua (ALARP : As low as reasonably

practicable )

gann 17-25 duna fimsue® msldumsnisauguuaznisiluy e
(extreme risk : E) - anAULEYD ALARP Lagdnvinlena1sns

NAaBIva3 ALARP lagly Bow-Tie #138735015%

WEULN




M1579% 4.9 M3UsEEINANUESINSARAiBYWIn 6 13 (6 inch retum line) Nawinn1suFuUs

Risk Severity Before Treatment

Residual Risk

Severity After Treatment

© Risk Ability to - o
Risk Description 2 > 2 Treatment Influence Action Plan = > =
= = () = =)
9 = S Plan (H, M, L) 3 = S
] [0 = © (3] o
Q % ) o 3 3
2 0 3 et n c
o 5 o o
S O
Current platform not sufficient for 4 - High Reduce Platform fabrication to be 2 Low/
intent of additional weight of Jlikel 9 4 - Major 16 Likelihood Moderate | independently designed, verified unlikel 4 - Major
return line. y and inspected. y
) . . Platform fabrication to be
Installation platform design not 4 - High 4 - Major 16 Reduce Moderate | independently designed, verified 1-very 4 - Major
sufficient for use Nlikely Likelihood - Low / rare
and inspected.
Installation platform fabrication
not sufficient for continuous use 4 - High 5. Reduce Platform fabrication to be 1-Very 5.
and addmonall Welght of Jlikely Catastrophe Likelihood Moderate mdependently designed, verified Low / rare Catastrophe
personnel during rig up and down and inspected.
operations
Platform fabrication to be designed
Restriction of access for 4 - High Reduce through onsite verification and 1 - Ver
personnel during rig up and down Jlikel 9 3 - Moderate 12 Likelihood Moderate | consideration of personnel use, Low / rzlre 3 - Moderate
of Return Lines y engineering safety in, not relying
PPE as last resort
Addition of flow line and valves . . .
hamper access to area for 4.' High 3 - Moderate 12 R_edgce Moderate During Qe3|gn phase_ensu_re . 1-Vvery 3 - Moderate
. ; lNlikely Likelihood access is part of design criteria Low / rare
maintenance of other equipment
Additional flow line installation - Ensure platform structure that
interfere with skidding operations 5- Almost 4 - Major E!lmlnate Limited could interfere be removed prior to 1-Vvery 4 - Major
Certain Risk . . Low / rare
on platforms arrival on site

o



M1517 4.9 MIUTBIUAIAUEEINTAAAEEUIA 6 13 (6 inch return line) NawrNsUTUUT (o)

Risk Severity Before Treatment

Severity After Treatment

Residual Risk

@ Risk Ability to =
Risk Description 2 > 2 Treatment | Influence Action Plan 2 > =
= = = = ()
9 = g Plan (H, M, L) 9 = >
] [) 3 © (7] o
E 3 g 3 3 2
2 n @ ° % 5
o g o S)
o O
Design of return to incorporate the
Additional Hot work when return 4 - High 4 - Major 16 Eliminate Moderate | YS€ of flanges, and be modular to 2-Low/ 4 - Major
re-route for use on mud ditch Nlikely Risk facilitate various configurations, of unlikely
the different platforms
Creating additional pinch points / F;Iatforrr]n fab_rlcatlo?_ to pe des(ljgned
ILOF / Struck by hazards due to 5 - Almost . Reduce . t roug on.s'te \]fe” |cat|on|an 2 - Low/ .
proximity of flanges during Certain 4 - Major Likelihood Limited con_5|der§1t|on Of personnet use, unlikely 4 - Major
; : engineering safety in, not relying
installation and removal
PPE as last resort

o
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4.4.2 ponuuuunuiwessruLredudssninlaauuuylnl iloanatgaiuan
mnmssonsetlaaulyl

{ie uaviiufiderngusazmhenuiifeadesldsmiusenuuuunuiaves
szuuviedndssiilaauuuulyel finsanain 1) drunay ANuMUILLY wazAMEAYDL
Taau 2) funidswesnisinisgUnsalifisifusiieg uag 3) yagunsalifisifusiieg 1wy vie
man viegawedmes wagndinuay (udu Waenadestunisldnu dslsvinnisesnuuy
Tneifiumshnksansrun 2 i LLaz’néamu@mmslwasuaqﬁﬂﬂauu%nmﬁ’wqm (Wellhead
area) Tuunuis CEMENTING LINE SCHEMATIC Apun1su3uugsfanng 4.9 uazudanis
UuUse fanmdl 4.10 uarldesnuuulnefiumsfindserunn 6 1 Uinmueiniiuinlaau
(Mud Pit) Mafununvuufuvioduiifvunn 12 f2 Tuwsuds Mud Suction & Return Line

Diagram AiaunMsUTUUTIRenIng 4.11 uagnadan1susuuss Aunini 4.12 iedudeeiilaay

Tinflanwimangausensldiansngunda i



CEMENTING LINE SCHEMATIC [Old)

2-T/8" or 3-1/2" Cement Intermediate Section

FF e i SAN g TR T— Over board line

[ ———— ) e 7200470 s
R FLOOR @

Return line to Return line to
Shaker choke pig Circulate

Cement line N .
Offline linz

from Unit

U P
fedmraall Homs TO0H TARA-OG

Mol Mo X200 SO0

—
i
BOP DECK h
5 i
I
—
el Home  TAO0LAGI0E-05
- ]
=
. =
]
O bacabed i
N
. THRH
.
: :
] ]
WELLHEAD DECK

ToF Tron Trweiling ot Wil e ek
Py sailen T FG LS02, 5T
Py uailen T F1G LS02 . 5TD
Phuy saien T FIG LS02, 5T
5T
5T

Tasa WTuT I G 150
Taaa WATST 77 G LI
T Wb Toll 3 FWG 1503 . STDH
Saasd ok Syl 51, 27 Sirghs Wy, FiG S0 5TD
Sevbesd boliet Sty 50 2 Sirghs Wing, PG 1500570
Sermightt fodmt Wa T 3”, 3FT. G 1503, ST
Sermight bedet W T 17, 1 FT. G 150 STD
Seradghi bode W T 27, 1 FT. JFiG 1503 , 5T
Serakgt bt T T3 " , &b F. FIG 1S 570
o ), W T 3P 1583, ST
BLLL PSS 17 FIG LS0G, 5TD
UL FLLG @ 11" 9T 3 G LS8, ST

el b= e e £ 0 0 1 S I

AW 4.9 CEMENTING LINE SCHEMATIC naumsUsulse




CEMENTING LINE SCHEMATIC [Mew)

2-7/8" or 3-1/2" Cement Intermediate Section

FF | e o SCAn s maknAoid =
[ ————— ] e 720047 R0

Return: line to
Shaker

Cement line
from Unit @

Mol Mo X200 SO0

RefumlLine

L5 Hemebt
unall Hons TAOC L0 08-0%

Homs _TDO0H Tl

Orver board line

Return line to
Choke gig Circulate

Offline lin=

EfF

<

3 Femer]
B0

3% Femest

RN

Pl P oo Crymrtsomrd L

Refun Ure

Plag sl I FiG ES0G, 570

! M!EE!IE!MHE

Plag el T2 FiG ES0G STO

Plag sl I FiG ES0G, STO

Tusnn 'aTocT 37 FiG LGOS STO

Taaa Tl 27 DG LEA2, SO

Tas WiaTuld' 3™ P 1532 ST

Ssband ot 5ty B, 2 Singhs Wing, PG 1S00,5TD

Serwighrt bolm Wa T 37, 3 FT. FG 1502,

Sewhal boden Sy 50, 27 Sirgle @i, FIG 1S005TD

o

Seradghvt fodm W T 37, 1 FT. FiG 1500

iTD

Seradghvi ot Waa T 3°, 1 FT. P 150,

TD

Seralgies bkt T T3 ", & P FiG 1500

5TD

vy ) W u T 27 )P 1502, STD:

ERALL PG I PG LS00 STD

GIE|EE ]SS o] o | o] w]e |

L PLLMG m LT WS 3T PG LSO, STDY
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Mud Suction & Return Line Diagram

12" return line

g H 3 g
;é IQ IE Fg $ § ;g
T MaNG ManFoLD b £ =T - : o 217
R ¢ L . | N . L L L e
£ 1 13 §
A shearline to pitss . P a i e AI—
- = 1 X X
- ~ H % e ©
: ) : 1
3 |‘ 3 g2 % z
5 4!4 § X - I._ g E
12" Main suction | 2 ) e h h |
R N O N L O N A A N (O ot Lol b
10" Mixing Suction = = = = = = =1 v >
Ir X1 1x Ix &4 :{ :{ Ix {t{ Ix 1::
127 et ine Pt Pt 3 Pit ¢ [Pit 13 Siug it 7 Pit 9 it/ 11
300 bbls
47.9m3
® ®
789 bbls (125 nj3) 631 bbls ({00 m3) 586 bbls (93 m3) 586 bbls (93 m3) 3iL bbls (100 mJ] 789 bbls (125 n3
k= ' 52
l:,C_>IFIit: Pit 4 Pite| = 3% Pit 8 it 10 g Pit|12
X 1
6" return line
from pipe deck
modifed for 7r9 bbk (125 m3] ) 631bbi{(100m3) &) 736jpbls (117 m3) 736 bbls (117 m3) 631 bbls (100 m3) 789 bbls (125 m3)
mud cooler

[ e

fe g

an

Ytarboard

6" line to bine
hopper

AW 4.11 Mud Suction & Return Line Diagram naunsUiuUse
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Mud Suction & Return Line New Diagram

!

TO HOPPER i1
MUD GUN LINE

i —
TOHOFPER #2
o
—rt—>
TO BOAT
| —>

= TN0 OVERBOARL

JET LINE

TO MIXING MANIFOLD

::L

L
®
L

}_
b
+
m
r
-
L
-
1ol Tam

{NOT AVAILABLE]

“
i
= TOFILTERATION UNIT
e
=T0 BRINE HOPPER

%, Shear line to Fitss.

&)

- r —
CHARGING # 1 \\ ¥
-
G#2
TO CEMENTUNIT
TOMUD COOLER UNIT
e

12" Main Suction |

;:]— BRINE MIXING ~ »+
-

—J

—_—re

10" Mixing Suction |

i
CHARGIN
e
;:]—amccmc »e
eI\

am Vg
an Fag
[\
|
k4
3
Lol \.J__
—\
—\
[\
[
r
b
—
| —
[\
anN Fag

3 12" return line

12" retufn line E’l 1

6" return line

i

-

£

i

b
LA
L

)
—"
—

IPtt 13 Slug it 6" return line
300 bbls

47.9 m3

§ -
}I‘{ ] { . ) 4

__;_\J_

789 bbls (125 nj3) 631 bbls ({0dm3) 586 bbls (93 m3] 586 bbls (93 m3) 3l by's (100jm3) 2gobbls (125 3] | O
. -
hd (4]
] 11 -- -- 'r— g
o |F|i,: 3 Pit 4 Pit 6 Pit 8 = il|10 = Rit112 =
1 — x L1l ! i - I 'l 5 U'J
fE" rlat_urngnek x I I I I 6" line to bine
rom pipe dec h
modified for ?rg bbk (125 m3) &) 631bblf (100m3) &) 736pbls (117 m3) 736 bbls (117 m3) 631 bbls (100 m3) 789 bbls (125 m3) oppEr
mud cooler

| e 'I‘N'I‘ e r‘*

AW 4.12 Mud Suction & Return Line New Diagram nAIN5UTUUT
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4.4.3 Aansyngunsaliiandneeg muuaulivesszuuriedfalaauiuy
Tnrd
AINNTDBNLUULNUEIUBITEUUN DA NAgIU L AauLUUTUY nuI1 agiinng

AnseyngUunsaliieg 3 9a Ao DUSIMITIGY (Wellhead area) 2)USIIUYAATLATITOUY

o
)=

(Shale shaker) uag 3)uTmvainifutilaau (Mud Pit) feiolud
LUshuivgy (Wellhead area)
yhmsusuusstaensinssaneung 2 6 dfusiuan 2§y deliileaud

Inandunmauriadniundmnean 3 wagvneas 6 dudiludaionn 2 41 Uy

AZWLNTITOU AN 4.13 wag 4.14

6” Return
Line
6” Return
127} ]
Line
Return
Line

ANN 4.13 MFEARNAYYUIN 2 U PANUILIUNINGU
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MAMUNELAY 3 MAMUNELAY 6
ANA 4.14 NMSHRANYINUINEIUIELAY 3 LASTUNULAY 6

2.U3NUYARYUNTITBY (Shale shaker)
nsUsulgelaensinasieswn 2 97 911 2 wdu iiesuinleaulwandu
NUTHUTIMQULBITUNG RN IsoUNIeEY 2 Neuntlaauiilianduainvauassauiu
o b X

wanlraruselugviavun 6 91 FaRnfsulung kazvuuiUnevEIn 12 97 1Ry A9NINT

4.15

From manifold to offline-shaker r.

A7 4.15 MIANAMBIUIA 2 17 USNAYRRZLNIIToU
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Return line under shaker.

AN 4.15 MIARRIIBIUIN 2 17 USINYARzuNsIsau (fe)

3. U3naeiniiuinlaay (Mud Pit

yhmsUsuugslnensakeriensnuung 6 i wesuilaaufilnanduanugu
Fndeuvindiuus Tnefinisindandliansousnduinlaauundwenuneay 1 Yonuneiay
4 Yaudneiay 9 Uandnea 10 Ueraneway 11 wasusnuieay 12 Ingagyinnissunduun

falavavruneay 1 1Wulusnannou sanIwg 4.16

AN 4.16 NSHAGIVIDLENTUIN 6 U7 WATUBLENSULILAAULAALAUNULAY
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ANT 4.16 NTAAFVBLENVUIA 6 17 kazUaKENSULNIAAULAAENUNELEY (5D)

v o

4.4.4 I9VLeNaITUINTFINNTIINNUTITEULTIREE sl Aauw UL TN

va o

A lausulsaununsaiunuieIzvuIanaundnuuulng Aanind

Y

4.17 wazAmuaduenasuinsgunsheuressruueadesilaauwuulug wedmun

Wuwwmslunmsufofaulitunineuiineides danwi 4.18

dregunsalgaanzlunaulm

Y

o
Y

AnfagUNIalAIUANLIIIUULGN

Vv

U5enougunIniynlanetiniuiueng

\

neaugUNIlYALIZAIaN

Vi asraiAnSauialn
Wigdudluvienguun 7 47 > élilnaua
9
\f ADUNTINIUYID 6 17
LSUNITYALINEANULLAY

C‘I o a d‘ a ! U U
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Pits management for 2.875” Tubing Cement Offline Operation

Well: xxx Date: omxx 2022
Pit2 Pit 3 Pit9 Pit 12
Active SDF MCS-Alpha Spacer KCL Brine
L155G L155G L255G L035G

Return 1 Return2 | MCS-Alpha Spacer

Flush BOP with Sea Water.

*  Flush BOP with Sea Water from Sea Chest, MP#2, STP*1 (Close STP# 2, Please Notify Mud
Engineer before start flushing, Mud Engineer to be at the flow line to recover SBM — Bypass
sand traps — Mud Retum to Pit*2 {use 12" return ling).

* Line up Active Pit®2 SBM on MP®1 to flush SW from STP®1 overboard before Circulate TBG
with SBM & Cement Offline.

*  After flush BOP with SW, Transfer SBM from Trip tanks to Pit®2_

* Please note that all Sand Traps are empty.

Circulate offline use MP*1 & STP®1 (Use &7 offline return ling)

s Line up Active Pit®2 SBM on MP*1 & STP*L. Rig circulate offline prior to cement job. Return
line up to Pits2,

Cement job offline:

* Pump man transfer spacer fram Pit®d to cement unit, Cement unit pump 1.25 5G MCS-Alpha
Spacer from Pit *3; mud retum to Pit"3l
s Cement unit pump cement and displace with and Brine: Bypass all sand traps
= Good Mud returns to PiEF2&PRSS.
= Contaminate / pure spacer retum: to one trip tank and dump overboard another,
(return to Pit *9 as an option if failure to dump overboard from one trip tank when
taking retum to another)
* Inhibited KCL Brine in Pit*12, line up to Cement unit via Brine mixing pump. (Cementer please
ensure to flush transfer line with brine while pumping spacer)
* (Once contaminated cement is found on surface, ME infoerm DSV, cementer, and rig floor.
Dump overboard contaminations.

Work Safe —ask if any doubt,
Mud Engineers — EDrill-1

A9 4.18 LBNATUINTFIUNNTYINNUTRITEUUYRE LG lAauwu Ul

[

4.4.5 dpviienanstuiinmansiaaeuszuuredidssilaauwunlval

iAdelmvienanstuiinmansaseunslinszuumudsuiilaauuuulul
WoidunsnsrefnnuuszansamnisvinnuvesssuulazgUnsaliieg sauf etostunis
UzUufurosilaauniuarividanmil 4.19 ﬁ’uﬁﬂmsmm’E’ijamﬁafﬂﬂuﬁmuﬁw
siuviaUnfivuIn 12 9 W fanwdl 4.20 uagtufinmansaninauauiiminlaaushurierung
6 Trfiusudsslu fanwdl 4.21 Tasdmnsiilaau (Mud Engineer) Wuginsraaou fanwi
4.22 w¥mnmsnTvaeuamn i lraufifaniwmfeuldauseusosudin cement asvh
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o

U

= < = = s
Wﬂﬂ'ﬁ(ﬂi'ﬂﬂL“Uﬂﬂ’]iLUC’]S%UUWHUL’JHUU']I?W@U

=t

Degasser
STHL 5TH#2 STH3 5T#4 STH#S T/ T/ offline cement
o
Flow line | \ L
)L D
H ]
- Lt -
N Shaker#tl = Shakers2 = shaker#3 ‘Ishakema @3 > 6" offline return, with flow meter
] | |
| Open @ Open
| Close ® Close
Flow line L
= — *
Overboard
Totriptank 1 &2
Jet flow line | *
Tl |
Shaker 1 Shaker 2 H Shaker 3 H Shaker 4 >‘i
m 4
N
b
A4
-8
3 P Y Y — ¥
—
6 return line to tender (Pit#
Sand pit 1 Sand pit 2 Degasser Desilter Transfer tank |Trip tank 1 Trip tank 2 1,4,9,10, 11, 12), with flow
meter
217 bbls 21.7 bbls 33 bbis 31 bbls 21 bbls 41 bhbls
. P
h“--..__ h._h_‘ =1 12" retu:-n line to tender
Desilter pump

AN 4.19 Tuiinn13esIvdeuNsilnssuunyuisuinlaauwuulg
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6.125 " Interval MUD REPORT No. 12
Uperator - TreldArea - Depth/TVD -
Report For Description : Date -
Well Name : Location Spud Date :
Contractor/Rig: Water Depth : :
Report For Log-It #
DRILLING ASSEMBLY CASNG CIRCULATION DATA
9,625 csg @ 33577 m (3351 VD) Hole Active Pits Pump Make| NATIONAL1 | MATIONAL 1
7inceg @ 2556 60 m (167084 TVD) Pump Liner x Stc|  6.0x14in 6.0utdin
2718 in Tubing {@ 4677 3m (3433.64TVD) Total Cir Vol Resernve Pump Capacity]|  0.119bps 0.119 bps
Pump sfkimin @I @74
Depth Drilled Last 24 hrm Flow Rate Limin
Pump Pressure pei
Voiume Drilled Last 24 hr m3 Bottoms Up ! min/ sk
Total Circulabon 1 min/ stk
MUD PROPERTIES PRODUCTS USED Last 24 hr
I Flowling @ 17:30 JProducts Size Amount
°C 56
| 4667.00/3442.08
cpar @ C 148 @56
secigh a2
°C 65
30753
27
1
cP i
o/100fE ]
o/100f 16125126
ol 01
cc/30min 1.5 @ 200
182 1 GANEER
0 ECOND MUD ENGINEER
MUD ENGINEER. {Quaranting)
ECOND MUD ENGINEER (Quaranting)
 Rafio 020 TOLIDS CONTROL EQUIEMENT Last 22 it
Alkal Mud (Pom) 10 Type ModeliSize Hrs Used
Cl- Whole Mud mgiL 34000 '5M 300 Shale Shakers API3EM20 8.0
kﬁ] weight St 2556 '5M 300 Shale Shakers APIZENT0
WPS milL 201195 '5M 300 Shale Shakers APIZENT0
Lime kgim? 41 '5M 300 Shale Shakers APIZENT0
E_Stability v a5 Derrick Centuges DE-1000]
Viscometer Sag Test SG 0.031 Derrick Centrifuges DE-1000
Derrick Centrifuges DE-1000
IS:J Wt ot 25.56 JSCOM Cutlini Dﬁ EXTRACTOR
Salt Conc kgim® 31486 THin-ma Actual
Adjusted Solids Yavol 206 E-Stability olt =800 5
378 OlWater Rafio secigt 7925 - 6020 BO20
477 HTHP Fiuid Loss oc/30min <20 5@ 200
11451 LGS % <5 477
15.63 LSYP 12-25 10
BB4.TT P Ih'm_Dh: 12—& 18

NEMARRS

- Update comment after finish cement jol;

- Musl check #1- Batiom up sample 2-7/8" fulbing land degth at Cir. at 2677.3 mAID.
- Tramsfer SOF 208 m3 and chemicals inventory to BK-46-M. Enginesring cost effect on BK-48-N.

» During cement job and displacement, observe contaminated spacer 27 kbl and pure spacer 153

* Continue RIH 2-7/8" tubing and install SV-2. Flush welihead profile with SW.
* RIH 2-7/8" thg land depth at 4677.3 mMDV 3433 64mTVD.

* Skid fo BK-45-N. Perform offine cement job as per program.
* Offiine circulate BU 2-7/8" fog - Cir. Landed at £677.3mMD with bresk circulate 2048 psi, 10 SPM, (Max gas 0%, Max MW-

eiol. Circulation before cement, observed No loss Before pumping cement, cbserved gain 22 kbl ot 148 53)
Fumping cement, cbserved loss -23.4 bbl. Displacement, observed loss -2.3 bol. Whale cement
Jiok is los= -3.7 bkl
TIRE DS TTIBUTION Last 24 s ) Product Concentrations (kg/m’) RAECLOCY & HYDRAULICS
JFun completion 12 Base Oil Added BARITE 674.78 n
Water Added (CALCIUM CHLORIDE 20 - 25 % by weight 144 3
NChemicais Added CAREC-MUL HT ] 212 I@y
Mud Feceived CARBOGEL 478 3.2 Eit loss, psi
Mud Feturnsd 2300 DFE4023, 10 KG BA Az required 148 HHP %
DFE- 838 Jet Vielocity, mis
404 LIME 114 1546 Va Pipe, mimin
MAGMA-TROL 214 204 Va Collars, mimin
II\{-‘-\GI\{-‘-\—"."ERT 16.90 CVa Pipe, mimin
OVAVIS Az required 0.4 CVa Collars, mimin
VAGEL HT 428 307 ECD at Shoe, sp.or.
(OVAGEL LT ECD &t TD, sp.or.
Formaton/ Downhole QVATROL HT 171 8.03
[Evaporation JATROL XHT 9.25
Leftin Hole [SYN GRAPHITE &
Total Lose. 404 SYM GRAPHITE M PTTEP REQUIRED DATA
End Volume 300G
Wireline Data Cum Built Secfion 141,88 BHCT 188.00
EMW | 138148 Cum Surface Lost 136.38 Hole Angle 2838
Max BHST | 205 [Cum Form Lost
IHcIe size from caliper £14 Cum Lost Section 13638
Engineer Phone email Whse Phone ﬁlg Phone Daily cost Cumulative Cost
$187633.48

(%
o

A 4.20 TuiinnsesivienuaudRiinlauivyulsuiiuvieunfvung 12 97 10y
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Objective:
1. Monitor mud after making a trip or circulate bottom up after leaving the well in static condition.
such as: Bit trip, fishing job, wiper trip, tubing job, or any request from DSM.
2 Check every 10 mins while circ btm’s up.

1. Well name:

2. Date of circulation:

3. Time since stop circulating mud: 51 hrs.
Bottom Up Temperature Centigrade

4. Circ at DHSV

- Break circulation pressure/pump rate psi SPM

- Break circ 1 bpm until mud returns. Shut the pump off. Record static stand pipe pressure psi

- Break circulation depth MDm

5. Intermediate Break Circulation

- Break circulation pressure/pump rate pi sPm
- Break circ 1 bpm until mud returns. Shut the pump off. Record static stand pipe pressure psi.
- Break circulation depth MDm

6. When liner hanger is at setting depth

- Break circulation pressure/pump rate 2046 psi 10 SPM
_ Break circ 1 bpm until mud returns. Shut the pump off. Record static stand pipe pressure psi
- Break circulation depth _ = w~NDm
7. Mud props @ TD (MW, PVIYP, &/3 rpm, gel, LSYP): 146 33115 12111 14724 10 VSST=0.028 5G
8. Mud properties at BTM'up: 1.48 3716 12111 16/25 10 VSST=0.0315G
15:15 1388.03 375 10 1.46 87 145 88 43 277 4687 0.00
15:30 2280.56 376 20 146 86 145 87 224 277 4687 0.00
16:00 3162.85 648 34 1.46 85 1.46 86 652 276 4687 0.00
2-7/8" Tbg - Cir. Landed at
16:15 330799 654 35 1.46 85 1.46 86 173 277 4687 0.00 46773 mMD
16:30 3255.87 659 35 146 85 1.46 88 1692 268 4687 0.00
16:45 3627.58 705 37 146 85 147 90 2255 271 4687 0.00
17:00 3501.59 745 39 1.46 85 1.47 90 2835 288 4687 0.00
1715 3359.28 749 40 146 85 148 91 3423 291 4687 0.00
17:30 3621.89 751 40 1.46 85 1.48 92 4020 30.7 4687 0.09
1745 359434 742 39 146 85 148 92 4607 359 4687 0.09 BIU

AR 4.21 Juinnsnsivinnuauditulaawiuvisuin 6 HinUsuussing
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a [ H ) el' < ¥ 1 [y o a
ANN 4.22 mim’smm@mmwuﬂﬂaumaummﬂwqwmsLaiﬁ]LLmnauaauaﬂﬂmw LAY

Wuvienn 6 93 Tagdensuilaau (Mud Engineer) Wudnsavaey
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N

138 waviudevwiarniisauineiteadlaiiunudissuurieade s

e3>

laausuulnduarainsgiunsinnuatendl il ndavimdnansnisineusuliiu
wilnumifgideswuuniseusuluvazufURau (on the job training) Liteliai1uiany
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Fan9197 4.10 wudn Anadevesiiuuialifisenssanasiidnviniy 0 Faluymau Failaany
aonAdosfiunideyadnunzvauiiviin1symane (Drilling Well Path) vosiiiou quaius -
S9IEU 1.A.2565 Tianudnvesguiviiiunountsuiule fanmil 4.25 uagsieaunsyn
rdszdrfunounagndinisuiuuss danndl 4.26 9nnsUulsanAlumauuanied
uavhliansaannaniigyuainnmssetlaauludldoingussasdvosnuide
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. avwdnveavay | S1undaludlunis . . Fruaudaluss
Yeviqu X Tuutilunsensgy s

(mMD/mVD) YAANY YNVUA

BK-46-E 3935/3441.3 81.00 0 81.00
BK-46-H 3804/3441.3 81.25 0 81.25
BK-46-G 3986/3441.3 83.25 0 83.25
BK-46-Q 4620/3441.3 91.25 0 91.25
BK-46-N 4725/3441.3 92.30 0 92.30
BK-46-C 3620/3441.3 72.25 0 72.25

i']ﬁJﬁg\‘l‘mJﬂ 501.30 0.00 501.30
Alady 83.55 0.00 83.55
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naunsusulse 4.64 215 997
VLEGYRTRTTEE 0.00 215 0
melffiRutundenisuiuuss (USD) 997
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SothmaAnduselfifinduniely 19 fhasyaevauld 55 ngu Gy
U 54,833 USD sial

2 AlddrefiAnduainnisusulsdlunuideld Ysenoudeyngunsalifiuiy
7199 W vielnan veensnedies wazdiniuau 1usu pauHusessTUTad LEE N
Taaunuuln Fadalddresntomunlunisusuugsuilominfu 10,413.39 USD uans
eaziBoafmsei 4.12

M15799 4.12 AnlgTelinTuann1susul s

A10U 318013 $1wau | s1anetu (USD) | $waudu (USD)
1 8” Butterfly valves - 2 each 2 417.24 834.48
2 6” butterfly valves — 5 each 5 196.77 983.85
3 8” Fig. 150 slip on flanges - 4 each. 4 78.18 312.72
4 6” fig. 150 slip on flanges — 14 each 14 51.88 726.32
5 6” Fig. 150 hammer union — 1 each 1 536.25 536.25
6 8” to 6” sch. 40 reducer - 1 each 1 48.36 48.36
7 8” sch. 40 pipe T — 1 each 1 138.67 138.67
8 6” sch. 40 pipe T - 1 each 1 68.99 68.99
9 6” sch. 40 90* elbow - 5 each 5 95.13 475.65
10 6” sch. 40 45* elbow - 4 each. 4 76.85 307.40
11 20 ft. lengths of 6” sch. 40 pipe - 5 each. 5 463.04 2,315.20
6” hose ( same hose as rig came from the

12 a4 780.00 3,120.00
shipyard with — 4 each.
12” x 3 %” channel iron — 10mm

13 1 443.00 443.00
thickness -1 length
10” to 6” schedule 40 pipe reducer - 1

14 1 102.50 102.50
each

Anldianesautanan (USD) 10,413.39
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Y

UG AUSIEMTUNITANRIYARUATAILINILANAI9Y AMUUNURIYBITEUUTIDR A1
TrauwuuTvdidunistudiuunannainisyanuung dsldnailunsdndunisimun 48
Falug lnednsnainssusiedaluadu 125 USD/Hr. deuatusslunisusuupandu

12.5x48 = 600 USD
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Time Log
Start Time| End Time Comment Code Dur (hrs)
700 7:15 Skid rig from well AT-38-N to AT-38-F SKID 0.25
715 730 Nipple up BOP on pre-installed riser. BOP 0.25
730 745 Pressure test BOP connection against 7° casing and BSR - 300/6000 psi, 5/5 mins PRES TST 025
745 8:45 Hold PJSM. Pick up 6-1/8" BHA from derrick. Make up with bit and RIH with 4" DP to 342 m. P/U BHA 1.00
8:45 10:45 |RIH 6-1/8" BHA with 4" DP from 342 m to 2130 m. RUN BHA 2.00
10:45 11:00  |Fill up string. Wash down from 1850 m to tag TOC at 2140 m with SW (calc. ETCO at 2141 m). DRLSHOE 0.25
11:00 11:15  |Perform choke drill with SW. SSHE 0.25
11:15 12:00  |Drill out cement, wiper plugs, float collar, cement in shoe track and float shoe. Clean out rat hole and drill out 3 m of new formation from 0.75
2150 m to 2153 m (5-12 klbs WOB, 100 lpm, 60-80 rpm, 10-15 kft-Ib). MOB
Note: Displace hole from SW to 1.24 SG SDF since start drilling.
12:00 18:16  |Space out drilling string inside 7" casing once 1.24 SG SDF mud on surface. Wait on tuibng cement job on previous well (AT-38-N). < WO-THR E
18:15 18:30  |Perform FIT with 1.24 SG SDF to 1087 psi surface pressure (1.70 SG EMW, shoe at 1663 mVD). Total volume pump/return =3.9/3.9 \TﬁSHGE—— 5
bbls. Bleed off pressure.
18:30 0:00  |Drill 6-1/8" hole from 2153 mMD to 2845 mMD/ 2712 mVD with 1.24 SG SDF. DRILL 5.50
Time Log
Start Time| End Time Comment Code Dur (hrs)
8:00 8:30 Skid rig from well AT-38-F to AT-38-B SKID 0.50
830 8:45 Nipple up BOP on pre-installed riser. BOP 0.25
8:45 9:15  |Pressure test BOP connection against 7” casing and BSR - 300/6000 psi, 5/5 mins PRES TST 0.50
9:15 10:30  |Hold PJSM. Pick up 6-1/8" BHA from derrick. Make up with bit and RIH with 4" DP to 342 m. P/U BHA 125
10:30 11:15  |RIH 6-1/8" BHA with 4" DP from 342 m to 1930 m. RUN BHA 0.75
11:15 11:30  |Fill up string. Wash down from 1930 m to tag TOC at 1940 m with SW (calc. ETCO at 1941.5 m). DRLSHOE 0.25
11:30 11:45  |Perform choke drill with SW. SSHE 0.25
11:45 13:15  |Drill out cement, wiper plugs, float collar, cement in shoe track and float shoe. Clean out rat hole and drill out 3 m of new formation from 150
1960 m to 1963 m (5-12 klbs WOB, 100 lpm, 60-80 rpm, 10-15 kft-Ib) MOB
Mote: Displace hole from SW to 1.24 SG SDF since start drilling. /—_\
1315 18:45 |Space out drilling string inside 7" casing once 1.24 SG SDF mud on surface. Wait on tuibng cement job on previous well (AT-38-F) WO-THR 550
18:45 19:00 |Perform FIT with 1.24 SG SDF to 1030 psi surface pressure (1.70 SG EMW, shoe at 1561 mVD). Total volume pumpfreturn = 3.1/3.1 \FﬁSHQE———’UTE/
bbls. Bleed off pressure.
19:00 0:00 Drill 6-1/8" hole from 1963 mMD to 2215 mMD/ 2103 mVD with 1.24 SG SDF. DRILL 5.00
o w v 19
F1891UN1TYAEUTLIU 1a9n15UIUUTe
[Fime Log :
Start Time| End Time Comment Code Dur (hr)
5:45 6:00 Hold PJSM. N/D BOP, bell nipple, hang BOP and prepare to skid rig. Whilst R/D 2-7/8" tubing BOP 0.25
handling equipment
*** Rig release from BK-46-H to BK-46-G at 08:00 hrs on 22-Mar-2022 ***
Offline Cement operation ==== A1SUA
06:00 - 09:45 hrs N/D riser. Install adapter flange. R/U cement head and line. ]
09:45 - 10:00 hrs Cement unit flush line 5 bbls with SW. Pressure test line to 300/7000 psi, ok
10:00 - 11:30 hrs Rig circulate prior to cement job at 1000 Ipm. No loss. MW in/out 1.46 SG. [OREAYIREY
Note: - Max gas 37.2% !
11:30 - 13:00 hrs Rig pump 100 bbls of 1.46 SG SBM Light Rheclogy. 164 bbl of 1.51 SG Tﬂ(}ﬁl’a&m
MCS-Alpha Il spacer Rig flush line with 10 bbls of SW.
13:00 - 14:15 hrs Cement unit mix and pump 281.2 bbls of 1.80 SG Gas Tight single slurry. Flush f o
cement line with SW until clean and displace line with 5 bbls of 1.03 SG retarded Brine. Use NBUNUN
6.24" hole size plus 10% extra for calculation.
14:15 - 15:00 hrs Drop plug. Displace cement with 5 bbls of 1.03 SG retarded Brine, 42.7 bbls of
0.78 SG Base oil, and 21.8 bbls of 1.03 SG Brine (total 89.5 bbls). Final pressure 4366 psi at 2
bpm. Bump plug and pressure test tubing to 6000 psi/10 mins. CIP at 14:45 hrs, 22-Mar-22.
Naote: - Loss 32.7 bbls during pumping cement and displace
- Contaminate 18 bbls, and pure spacer 77 bbls return to surface.
- Estimate TOC by spacer volumetric calculation at 938 m (777 m overlap 7" shoe).
- Estimate TOC by differential pressure calculation at 502 m (1213 m overlap 7" shoe).
15:00 - 15:30 hrs Perform Inflow test 2000/1000 psi for 15 mins. Bleed off pressure. No back
flow, float holding. Close annulus valve. Install pressure gauge to monitor pressure on cement
head.
Cum Dur
6.00
Time Log -
Start Time|End Time Comment Code Dur (hr)
6:00 8:30 Skid rig out of slot H. N/D risers and install cement head on BK-46-H. N/D suspension cap, install SKID 2.50 ﬂhﬁsqm
WB and N/U risers on BK-46-G. Skid rig to slot G. Whilst hang block and prepare for perform slip
and cut drilling line. [SYMEAYISHY
8:30 | 8:45 | N/UBOP. BOP 0.25 ‘
8:45 9:30 | Pressure test BOP connection against 7" CSG and BSR to 300/6000 psi, 5/5 mins. PRESTST 0.75 ‘Tﬁzmﬁlﬁfﬁi
9:30 12:00 | Perform slip and cut drilling line RIGMAIN 250
12:00 | 14:00 | Hold PJSM. Pick up B-1/8" AGS XL, no Ext/HT-MWD BHA from derrick. Make up with bit. RIH BHA P/U BHA 2.00 )
with 4" DP. Note: - Perform shallow test AGS/HT-MWD with SW. UWDL‘U
14:00 | 17:00 | RIH hole 6-1/8" BHA with 4° DP from 314 m to 2099 m. RUN BHA 3.00
Note: - Avg. RIH speed 595 m/hr.
17:00 | 17:15 | Fill up string. Wash down from 2098 m to tag at 2122 m with SW at 400 Ipm, 400 psi. DRLSHOE 0.25
Note: - Top of float collar at 2124.2 m.
17:15 | 17:45 | Perform choke drill. == 0.50
17:45 | 19:15 | Drill out cement, plug, float collar, cement in shoe track and float shoe. Clean out rat hole and drill DRLSHOE 1.50
out 3 m new formation from 2141 m to 2144 m (8-12 kibs, 1000 Ipm, 1600-2000 psi, 80 rpm,
10-14 kft-lb).
Note: - Displace hole from SW to 1.24 SG SDF since start drilling out plug.
19:15 | 19:45 | Perform FIT with 1.24 SG SDF to 1076 psi (1.70 SG EMW, shoe at 1646.14 mTVD) TSTSHOE 0.50
Note: - FIT sample: 60% Clay, 40% CMT
- Total pump/return = 3.7/3.7 bbls
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