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Tmsiden (Petroleurn) 1unaneg # ma’mﬂamaﬂmmuamwaumammaﬂu
fnsiu (01 wardlasidenursaddownuiule msnefwecdlnsdonintudenans
sevaudneulurisnaiiiena “qﬂmguaﬁLWa%’a (Carboniferous period)” Tuwas
Al a\‘lﬁ‘?ﬁmﬁwmLLay’m“‘ﬂﬂEJI@EJﬁaWEJIW%’JLL‘UﬂﬁL%EJ LLa“ﬂmJﬂﬂamgwiﬂauua“mwiéj
Wumumﬂmama ammmam’nmum w'ﬂmﬂmmiaiwimLaﬂalaimmiuau (W308u
EERIR) fffwonnar My warvewds vie Weada (Fossi) dellmsidoududomas
WoadausziavmiaruiisatiuaiuiuCoal)  audszneuiilunevdnvesdlasideuie
messsued dedulvendunefiny (Methane) luaefianusznevreanamvdnie
ddudiu (Crude o) Faduansuszneulelnsmsven  etussrUseneuiiunisves
Mnsidosddumiousuluwaraniudl WemdmAsgl (Secondary fuels) 1wy v
Wudu (gasoline) dsfuma (Kerosene) thiulnanuseu uazidewmwasiiwa (diesel
fuel) aausamogluddiiaamiuves "lasdoy’
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wadsilsndnilsie 1wa (Shale) wse Aufuatu vve dulrau WuiunznewileavidonfiinTuiionzneunay

a

Aumieagniudaunateduiiu - Befiufusulsznoumedunimatedy  waziduiuirouniause
U32NoUnBnIsInnee sauiveyniadunse Auduaiudan (Black shales) (ufiufuauding wiede

[

g wazanusaaareddunivsssund vseudule

a‘num:msp:auuao'(aiosmsuau?dv‘@uﬁui'%osouﬁoﬁ’nﬁuua:ﬁ‘nzs (CONVENTIONAL OIL AND GAS) RuGuanu (SHALE)
uduuazfinsAIuKUNLLUUGY (TIGHT OIL AND GAS) ua=iiinuinautiuku (COALBED METHANE)

é Land surface
[

Conventional
non-associated Coalbed methane
gas
/ Conventional
L - associated
gas
Sandstone

¥y e

Tight sand oil

Gas-rich shabs

sUNwoN: https://natural-resources.canada.ca
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Petroleum : https://energyeducation.ca/encyclopedia/Petroleum

Shale : https://energyeducation.ca/encyclopedia/Shale

What is the difference between crude oil, petroleum products, and petroleum? : https://www.eia.gov/tools/fags/fag.php?
id=40&t=6
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auun Permian uuvashduifiussBnsuauindign: qui Permian waz wwawiiy (Shale play) Eagle Ford fis

a

sglusgiinda In1symanziiufuniukasnsieunsiu (ol sands) u1ndidgn 91NNTIIBANUVBARDUNUNINUS 2024

a

Permian tag Eagle Ford 31uaunuyaa1ziniu 308 wag 48 und muaIau  wakliedainnsunsssuinvedlasa
Talsunlud 2020 shlnduwuunugaiziidunadunisluansys anaseerwin  waswatuunfsgluglailudy
wuqui Permian aziduiiunffinnsndmhduniniian uauwasdu Eagle Ford eglnalfes uazvumaudu

YY)

Bakken Formation lusguasmailani Aiduwnasndnisiududunue wuiu

2QuUdNg 7 wQOUNIAU 2567



Lﬂsmmammwnssmmuu desmenisuantiufuaenszuiunmaaizihifusutlyg (unconventional oil) &
puNLEY uazn1sunsszuiaveshifalalsu vilnlassnisttusagnisvateunduaniss nanmaaes vismeny
Tngeens BxxonMobil snearumsuanuiuuseiinisa esmnmsneneuiusuieasissals Tuvmedisan
nansvesiduv m‘%aﬁgﬁﬂﬁﬂu%a West Texas Intermediate (WTI) anasgsziuiadenadil 39.16 feaansanine
ursisa demnnaluasd 2015 uag 2016 AdUSInaiundenle TursUated 2021 uagaud 2022 nsifugives
AswsRanevdsRanssunmaiunsiianas uazauluuuueuresmanilesanasasiuiade-gasu vlAadym
prugUvuthiiy  wagyhlnmewsuagsedugealusou 15 T waffeuisninduselgiansarsilslaesns
umEa uananazaeuuasiiiniy nelud 2024 4 sananshifufiu wrl fiangafia 77.56 Aeamsanigae

U338

n1sasuvasuIenineluansgs: luansyn dusendyualnefiuiniamuaiudlngdounasndsuegralgusey
917 Uy NUTENaUgsAa shale gas wae NUSITUYIR USEM WiW Inauea tadlaea wazdulasiun NUsenaugsna
TNwsiadl WnvarulugyUsznaugsialusgiinda wasiidaduamusiuduninuiiuaiuneaaisansy

£

uunuaavuKkaoulu (Shale play) tuaksgd

i BAKKEN

T -,

! \'*_- 1
| Nicbrara 1
~o { . | Anadarko
1 1 . ' — -
5 lll.. - L
{ PERMIAN 'i..' =117 ¢
| I - -I- " P
The—n | Haynesville \ W,
) i \ .
vishe
P ‘.ar i J" ] . 3 ~
,3“ f ¥ L
PSP 4
=il y
EAGLE §g™. .
- FORD | ),
ela SUNWN : https://www.eia.gov/
Data source: U.S. Energy Information Administration 2 P 9
ENIRIVED RG]

Oil industry in the United States - statistics & facts : https://www.statista.com/topics/1706/oil-and-gas/

Number of oil rigs in the United States as of end February 2024, by region : https://www.statista.com/statistics/326732/us-oil-rig-
numbers-by-region/

Average annual West Texas Intermediate (WTI) crude oil price from 1976 to 2024 :
https://www.statista.com/statistics/266659/west-texas-intermediate-oil-prices/
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Oil industry in Canada - statistics & facts - statistics & facts : https://www statista.com/topics/2963/canadian-oil-and-gas-
industry/

Average monthly Western Canadian Select (WCS) crude oil price from March 2022 to March 2024
https://www statista.com/statistics/729770/western-canadian-select-monthly-crude-oil-price/
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Oil industry in Latin America - statistics & facts : https://www.statista.com/topics/5772/oil-industry-in-latin-america/

Number of oil and gas rigs worldwide as of February 2024, by region and type :
https://www.statista.com/statistics/326727/global-gas-and-oil-rig-numbers-by-region//

Qil industry in Venezuela - statistics & facts : https://www statista.com/topics/8140/oil-industry-in-venezuela/

Average monthly price of Venezuela's Merey crude oil from February 2020 to February 2024
https://www.statista.com/statistics/1115833/monthly-average-price-merey-crude-oil/

Venezuela: Gross domestic product (GDP) in current prices from 1986 to 2025
https://www.statista.com/statistics/370937/gross-domestic-product-gdp-in-venezuela/
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sunwaN : (https://www.houstonchronicle.com)
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sUnIwaN : Equinor (https://www.cnn.com)
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Use of Robotics in the Oil and Gas Industry : https://copas.org/use-of-robotics-in-the-oil-and-gas-industry/
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Cloud Computing in the Oil and Gas Industry : https://copas.org/cloud-computing-in-the-oil-and-gas-industry/
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Jlasiafl (Petrochemicals) fie a13iafl (Chemicals) filanaindlasdeunioniasssuni Jlasiadiduaiu
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sUNwWIIN : https://www.horiba.com
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Petrochemical : https://energyeducation.ca/encyclopedia/Petrochemical
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Ugjﬁ’amuﬁm%’uqmamﬂﬁmﬁwﬁuuazf;yﬁszjﬁsimﬁma 1AsgIuves APl tuiduinasgiuainadilyfuesisunsvans
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wasaesUszianndn ASTlasumnufsuiosndalvaiglunisiasuaznisiigedned shilneuaiuazazan
Tunsdafudomaaransed lunsnduiy UST avdslilefuesnauss 10% lneUSuiasvesdafiu siilu
Usendoiufinazanaudsddunisseidn wanislada UST Tuansg éjaqzﬁmsaqmLﬁauﬁwﬂamméumm%a
LL’J@E:E]ZJ (United States Environmental Protection Agency %30 EPA) Lﬁaqf\]'mﬂ'meﬂiuﬂ'ﬁmmaan’m
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wAsugoLAULEIWaY Uu Llasing luaksgd
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sUNIwWIN : https://www.sunocolp.com

luansyy wenwiloanuInsgIu APl (APl 2610) FIATEUAUAITEBNLUU NI1TNDATN MITUITISNY kagnIs
M@V SANANNAUNUAZUINTFIUDUSINTUN1TRONRUUNITUAS LU
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o wUfuRdmTunsUasnueaAduuazANNlaaniy  ndunANUeINUBRANELNIYIA  (National  Fire
Protection Association %358 NFPA)
o uuujlanuanulasadewazavamvesyuiliicu  nnenuuImIaulaendieLaredieude

(Occupational Safety and Health Administration #38 OSHA)

UKavdoyasdIvdv

Code of practice for storage tank systems containing petroleum and allied products: part 8 : https://www.canada.ca/en/

Standards : https://www.api.org/products-and-services/standards
Tank and tank farm design guidelines : https://www.hm-ec.com/blog-posts/tank-and-tank-farm-design-guidelines-hm
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W giuAanisszdntu Sendumesiinesrussnavdesainves aumasuli sensseiingeds lown sendiau
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THE FIRE TRIANGLE

Oxygen Source : e Heat Source : Sun,
MNormal air Contains 4 Hot Surface,
21%0. Fuel may also _{9 « Spraks, Frictium,
contain oxygen 6~' 7.«-\ Electrical Energy,

& others

FUEL

Fuel Source : Can be a solid,
liquid, of gas. Here are
some examples

SOLIDS : COAL, WOOD, LIQUIDS: GASSOLINE, GASSES: NATURAL GAS,
PAPER, LEATHER, ALCOHOL, PAINT, PROPONE, HYDROGEM,
PLASTIC, SUGAR, GRAIN OLIVE OIL CARBON MONOXIDE

sUNIwoN : https://gyvfire.org

sn3gmsuiledenisluudaung mmmuamammsmmumﬂimmmLLszNmeum 15-20 Usunnonuqianne
1,000 unaaeu msluhufaunaduitnsitussansnm iessnnig co, llasnnissaifisvesihufunsmure
mﬂumaumuﬂumuuam’s’mﬂaamamﬁ’]immaﬁgiﬂiasﬂﬂ an3ig (Colorado Division of Oil & Public
Safety w3e OPS) \lesgduoondiauuesnin 5% e %mﬁ’wﬁ'm?flegmaw%mmmiﬁawLﬁ@miimﬁﬂﬁg{ (Lower
Exposure Limit %30 LEL) wasnvideinfu 10% Feazfiornaends vedan LEL Ausgtuidoindsunazyin
pgnslsfinny anmerniafisoudavdofudafvilningUassafiluannsoninideda desaeu losameagnun
wtulugumnifiseutu uaglilnaoniingesssuisornimesesinids

LLKavdoyadvdv

Nitrogen fuel tank inerting systems : https://www.onsitegas.com/nitrogen-fuel-tank-inerting

Inerting to make petroleum tanks safe for removal : https://www.cgrs.com/inerting-to-make-petroleum-tanks-safe-for-

removal
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antuprnuUasndonare1drounsiounswii (The National Institute for Occupational Safety and Health
¥30 NIOSH) uay OSHA wasanss™ lassyaudsniuguaimuazanudasafovesntdnauiiiatudonusy
dashiafu (Hatches) ensaauazquitossveananinds tufeanudeddunisdudaneuaslosziveves
lelasasueuanty daduuinaifoondiaush enviluvunad viedstuwdedin uenanidsdianudene
nainnadlng waznisszdaladnae
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TANK HAZARD gauging * thieving * fluid handling alliance @ % APEE

= . E 4
how to recognize and avoid hazards o e
Opening thief hatches of storage tanks cam head to the rapsd rebease of high concentrations of Fydrocarbon
b aned o, Therse Fray revall in viry kow dygien kevels and ek and Mammable oanditions atcund and éver
the hatch. Recent reports hane documented fies o explosions, and described worker expersencing dzzines, w Rs:

fairting, headache, nauses, and, in some cases, death whille gausging tanks, collecting samples, of transherring fluids.

I Tank gauging thieving. and fuld handling can be performed safely with proper precautions. Your employer hos establihed sefety procedure for your probection
inchuding o Hozord Assessment and Work Proctices/Procedures
Follow your employer's Hazord Assessment and Establiched
‘a of exposure EMPLOYE Rs: P P E M%ufhbo;&m
\Must Conduct Exposure and Hazard Assessments of # Ui heic- o rrwlti-gos meser = Fallew your employer's
huzurds E___!dec"h Worksibes o determine noeds for: profect your B e iy
N o : e o
that workers can chronic |-||nE”n # Engineering Conirols + Meriboring Devica sch ax |y la:ﬂ -mwu:lh:‘hhﬁw::nuﬁv
encounter 3 * Ruspirotory Protection B e e eyes h d ~ iy i
== ) -Dilvms:&;_fd‘ﬁm . Nea * Stap flow inko tanks price 15 = Evacuche urials work crecs
ﬁ:‘t';ﬂn"'h fire burns = PPE - ears » gougeg, when pousible cnd report immedsately
oxygen 'd z "'\ Masst Provide Troining to Workers: {'UCB..r y y * Minimizs beaning aver cpen * K the fimits of your
deficienc EZINSS5 £ ® Hozord Commmnicolion * Tork Sauging work Y i iy d
Y procticesy - / o pomible provided during employer raining
i i Loms Workoer Fobcy . ; 23 [P » Inversion/bigh humidiy/lak of  * knmediciely report any
" # Proper use of PPE ond Lo ot res Emto wind could increase donger heclsh symptoms
'III'ES & rasparolony probechon & Procedurss, for lam responss i ry h 1 5 -
explosions o e i reaniry tract Wear PPE as required/provided
repiralony profoction * Use and limity éﬁ:’* or 1 Aftend Hozord Communicofion Trounk
h C I equipment 03 oppropricle g meter for O, HiS, |"I d = Foanang
Sheamicd e P ands Be Awore of Potential Ignition Seurces:
Eﬁfﬂ Should Implement Engineering Cantrols such as: ~legs :3* xﬂﬂam e
" vopars * Remcha Gouging * Sight Glassa/Gouges feet [ P “hm“ . du‘.”'m,_.q.m,,,« beeding
Pm * Closed Loop Sysems * Reate Vorting s"w" &*i'm Sevici
benzene o Gauging ,-"l I you are not sure, STOP the job and ask!
hydrogen sulfide [H,5] Yeriy sub-conireciors are follewing work proctices/procedures

lh‘rmahuiﬂwrighihsml'wudﬂhmiiunmh.

f e (15 HA

YOUR ., chan eSINGLE '
LiFE = = BReaT - ONE

sUNIwIIN : www.osha.gov/

won3INll ansyy fallnnienuanenssunIsAuUasadeaIuansiall (U.S. Chemical Safety Board 3@
€sB) Wunmnenussuianansiiiiudassuarludinisaivaugua FuimunNEuaIua s LN weamnanIsanI
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Foudsziaiedu wrsmenuazgnasludinuznssumafiofinnswn sseruotagnialsrunisasazuy
Fouduaednuasnusvesaaznssunivielunsussguansisazesadumenislnasuanuiiiame wielu
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Safety Hazards Associated with Qil and Gas Extraction Activities : https://www.osha.gov/oil-and-gas-
extraction/hazards#explosions

About The CSB : https://www.csb.gov/about-the-csb/
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ESB Fatal Well Blowoutat s v sec

ey e Daniel H. Wendland 1-H Well Bt ] firt move is [0
Harand bveestigaton Bowd Burieson County. Teass | incdesd Date: Jaswary M. W00 | Ho. 2030-044-TX Thaat " e vy firl mave
Chimcd sl il slits Blowag waler aid pas, s Barder bo e
dormm whem it°s ender pressare. %o if 8 blowing. vou pei € sorewed on Seore
Theom yow shast the valve. . Bam cvorythang's sale

ayn. abways gat she [sabbing| vaha in e

may put. o on hore., i s opon posion, mever

Investigation Report
Published: December 2023

T furthar ol hontrang whe hovards sseocistod wil the mee of sabbang vabves, Figere 36 and Figere 37 sbow two
cuzmphoy of worbors samg or alicephiag e s stabbmg vahos o dhot = wclh

Figure 26. Attempt 10 inqtal & Wabling walve, with (e wegueenoe ey ibed & fodows: | 1) As the bigwos
progrewes, three worien [ndaabed with smows] spproschibe relesse point, |2) the fasi stiempt bo kne up

s o e
Faghe uck
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»  Forklift

®  Hand ool

*  Elecing hydmeli pemp (power pack | with euiomson oond

®»  Handbeld controller For the torque wrench

Figmre 2% shows. 2 overiesd view of the well followmg the incibond wiih 2 sumber of poleninal ignsism
sources and thew respeciive dniance from the well Figere 2% slso dhows that the werkover rg. e Eagle ik
e ermalen, b Foeldulh, mead hee bt cnl inack susiased fire demage

[l uries v B
ey ot e wed
¥
Addiorai fom pat heugh Wl Biomot
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Figate 29 Chverhesd view & the Wiendland 1H wel with diil e e 10 varsu potential igation teuroes "
[Creat: (hevspeake, snnctations by (38

L S —

sUNIwN : https://www.csb.gov/assets/1/6/wendland_final report 2023-12-22 pdf
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https://ciiblog.in/
https://ciiblog.in/
https://www.csb.gov/assets/1/6/wendland_final_report_2023-12-22.pdf
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Capture, Utilization, and Storage KS® CCUS)
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anss mafudmuumasmenisualaeenlsafiinuanuugs uay 40-120 wisganiss nesu lnei Cozﬁm'mvﬁuu
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€0, onshore geclogic

S1OTRGE Sile 4' C0; offshore geologic

storage site

SUNIWIIN : https://natural-resources.canada.ca
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msfiniiy CO,, Bnsdaiiv CO, MflszansnmAe Anves CQ, (injection) wrlludunessalinendn wens
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e} 01l nsrvIuMsATNANTUBILATsIErAtlasunsd1Ta leldunuimisdmsunstnit COzﬂ'lEJIumﬁaﬂLLi‘
ABmstniiuaug lown mstndvluiy Wy Fanaiimuenusen vienidenn awlulewis LLazﬁu%ﬁmmﬁgﬂum

(Pulverized Silicate Rocks) n13is@as3a msiniiuluumayns wazn1sly Colundinduniidengduend 1wy Aounin
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Capacity of operational large-scale carbon capture and storage facilities worldwide as of 2023 :
https://www.statista.com/statistics/1108355/largest-carbon-capture-and-storage-projects-worldwide-capacity/

Canada’'s Carbon Management Strategy : https://natural-resources.canada.ca/climate-change/canadas-green-

future/capturing-the-opportunity-carbon-management-strategy-for-canada/canadas-carbon-management-strategy/25337
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https://natural-resources.canada.ca/
https://natural-resources.canada.ca/climate-change/canadas-green-future/capturing-the-opportunity-carbon-management-strategy-for-canada/canadas-carbon-management-strategy/25337
https://www.statista.com/statistics/1108355/largest-carbon-capture-and-storage-projects-worldwide-capacity/
https://www.statista.com/statistics/1108355/largest-carbon-capture-and-storage-projects-worldwide-capacity/
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IasunisAndunazfiniiu CO, (Carbon Capture and Storage - CCS)
fAnnavonnnglugnolng

NISANGU CO, » Misvudy GO, » nisfininu €O,

(1) i irunguuan € Iﬁunszuoumuﬁni nriugAndu co,
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SUNIWOIN : https://www pttep.com
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Tasind’ Wuliookangnougodu asronisiaula — kyuUASUINVUSEINA © https://www bangkokbiznews.com/corporate-
moves/business/business/1126538

nsudawavalneseldUlasIduUE0SIU 66n311 21&EUa 1$01T0E1SI4SDU25 | https.//mgronline.com/business/detail/9670000011807

A WUanasislunisioiuanuuls:znaunistlastdsursaulastail : https://staraokhospitality.com/work-in-petroleum/

TAsonisandutiasnntiuinsAlsusulaoan(sa (Carbon Capture and Storage K30 CCS)
https://www.pttep.com/th/Sustainability/Carbon-Capture-And-Storage.aspx

SCG Us:n1ARaduriin ESG avnu 7 kijudu aauaosAnsuau 20% netu 2030
https://www.bangkokbiznews.com/business/976274https://www.bangkokbiznews.com/business/976274
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https://mgronline.com/business/detail/9670000011807
https://staraokhospitality.com/work-in-petroleum/
https://www.pttep.com/th/Sustainability/Carbon-Capture-And-Storage.aspx

