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Figure 2-4 Organic theory of
origin of Egs cm% oil. Some
scientists believe petroleum
formation began millions of years
qu, when tiny marine creatures
abounded in the seas (courtesy
API).

65~150°C: oil
Above 150°C: gas

Figure 2-5 The marine plants and
animals, held in clay, sand, and silt,
were changed to gas and oil,
probab|y by radual decc:y, heat,
pressure, cm?possibly bacterial and
radioactive actions (courtesy API).
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) A Barrel of Oil
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\, Typical Types of
I) Contracts

* Mineral ownership
. Government vs. individual
. Mineral lease

Bonus payment, Delay rental, Royalty,
Revision of rights, Surface use

. Landman

* Permitting

CONCESSIONARY SYSTEM FLOW DIAGRAM

One Barrel of Ol

{Operating costs, DD&A, IDCs, otc.)

$ 7.00 (Taxable income)

PRODUCTION SHARING CONTRACT FLOW DIAGRAM

ONE BARREL OF OIL

$20.00
$20.00
Contractor Royalties
Share & Taxes
Contractor Government
20% Share Share
Royalty =  $4.00
10%
$16.00 {Met revenue) Royalty ———3 $2.00
Deductions $18.00

Cost Recovery
(Ooevating Costs, DOMA, T0Cs, et}

40T (Limtt)
Pravinclal Taxes 6.00 $10.00
(Ad valorem, severance, income) °
10% - $.70
Profit 0il Split
$6.30 $4.00 < 40%/60% > $6.00
: {Taxabla)
Federal iIncome tax
40% = $2.52
Taxes
$3.78 = Net income atter tax ($1.60) —> 40% ———>» $1.60
N $10.40 £$9.60
s12.78 $7.22
64% 8% s2% a8
- SERVICES
DRILLING. COMPANY
CONTRACTOR (Well Operator} COMPANIES
i I I ]
ACCOUNTING RIG DESIGN & ACCOUNTING RESERVOIR LAND
DEPARTMENT MAINTENANCE DEPARTMENT ENGINEERING DEPARTMENT DRILLING DRILLING
FLUIDS CEMENTS
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OTHER RIGS
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T~ FIELD Things to do....
REPRESENTATIVES [ Contract types:

DERRICKMAN l s

RIG _CREW

OTHER WELLS

MISC.

- footage: $/ft
- day rate: $/d3

y

- turnkey: $/well

Typical Drilling Rig Organization




ANNULAR BLOWOUT
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Riser System for a Floating Drilling Rig

Marine riser = drilling riser, get returns to surface, well control, communications link
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-Side-Pocket Mandrel
with Made| BF™
Gownhole Flow
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B — Downnhole Flow
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Primary production EOR:
- Solution gas drive - Thermal

- Gas cap drive - Polymer
- Water drive - Foam
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Are you thirsty?

Analysis of riserless drilling and well-control hydraulics (SPE D&C, March 1999)
Analyses and procedures for kick detection in Subsea Mudlift Drilling (SPE D&C, Dec. 2007)
ZHMHAIFA RFHO (KNOC A = X, June 2006)

) Problems in Deepwater Drilling

Water dep Higher Narrow gap
Hcrease External forcg of PP & FP

Shallow
hazards




_+ Subsea Drilling and Completion

-
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Deep Gas Wellbores Drilled 1993 - 2002
Water Depth =<600' - TVD >15,000'

WGAS FLOW, 0.3%
ISHN.LOW W!TER WOTHER. 1.1%

:IS'I‘I.ICK PPE

W/

m  WELLBORE
INSTABILITY. 0.6%

ETWIST OFF. 4.2%

[ RIG FAILURE,
20.9%
CKICK, 9.7%
B CASING OR
WELLHEAD
FAILURE, 5.3% | [ DIRECTIONAL
[~ COMPLETION,
] 5.6%
WWAIT WEATHER, ®  CEMENT
12.3% SQUEEZE. 10.0%
0 CHEM PROB, 2.5%
£ SLOUGHING
SHALE. 1.9%
D0 By Ja
00275, Mn emallaintegull.com

102 wells
Dry hole cost = $444/ft

1’ Drilling Related Incidents/Problems

Shallow Gas Wellbores Drilled 1993 - 2002
Water Depth =<€00" - TVD =<15,000'

WGAS FLOW, 0.2% rlo'nlﬁ 0.5%
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35%
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. B CEMENT
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S0 Uy Jareea K. Dodson Company

549 wells
Dry hole cost = $291/ft

& Lost circulation
& Stuck pipe
e Keyseat: crooked hole
e Differential sticking
e Mechanical sticking
< Junk in the hole:
< Shallow water or gas flow
¢ Unstable sea floor
& Hole instability
< Kicks and blowout

) Drilling Problems and Solutions

J
W Ol
| F ¥ -r".l
Fig. 17-3 Fishing foaks {a} spear (b) cvershoat ic) washpipe il tapered mil rmamer (e
ok il (1) boot basket (g) wirekne spear (h) fishing magnet [ impression block




. Drilling and Well-Control Simulators
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Petroleum & Gas Eng. Lab

Homework
¢ Default homework

< 10 min. presentation for class projects

Petroleum & Gas Eng. Lab




