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History & Well Types

Phases of a Well

* Rig Types

Costs & Values

It's ALL about Drilling!

| www.MerlinEnergy.com




2

=

Drilling Through Time

« 1000 BC salt drilling China,
800 ft by 300 AD

* 1264 mining oil seeps Baku

1594 oil wells hand dug (115 ft)

1859 15t oil well in USA (70 ft)
1989 vertical well : 40,230 ft (Kola, Russia)
2022 directional well : 50,001 ft (Abu Dhabi, UAE)
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« Exploration
— Anything there? (success rate 1:5)

* Appraisal
— How much is there?

« Development (Hydrocarbon / / )
— Production : makes the money

— Injection : keeps it coming

| www.MerlinEnergy.com




p

(

.~‘”\-I—-‘-u

,,..-_,,
R 1

.-Tdk A 'ac 6'-u- Q:&:—:-.__.

-—r.n-d-

T, ‘”‘
T

( rectional Wellbores m x Verical Wetbore 2
ou, .
g “.. ,- { . . - - - X 5

www.MerlinEnergy.com




R
T T T S T
o T e T e T T S T S T O S
o T oo T o T T e T e P D P e
T T o T o o T e T T e T e S ST
T T o T o T e T T T e T e S )
T T o o T T e T S S P
R e R A A
T T T S D P e T e T
T Rt
L L A
R R T

Gas —

Phases of a well

1. Spud in
2. Drill ahead
3. Drill to first casing seat

water
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Gas

Phases of a well

1. Spud in

. Drill ahead

. Drill to first casing seat
. Pull out of hole (trip)

. Run first casing
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liquid cement

Phases of a well

1. Spud in

2. Drill ahead

3. Drill to first casing seat
4. Pull out of hole (trip)
5. Run first casing

6. Pump cement
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Gas —

Phases of a well

1. Spud in

2. Drill ahead

3. Drill to first casing seat

4. Pull out of hole (trip)

5. Run first casing

6. Pump cement

7. Displace cement “behind”

casing

water




Phases of a well

1. Spud in

2. Drill ahead

3. Drill to first casing seat

4. Pull out of hole (trip)

5. Run first casing

6. Pump cement

7. Displace cement “behind” casing
8. Drill ahead to 2nd casing seat
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Phases of a well

1. Spud in

2. Drill ahead

3. Drill to first casing seat

4. Pull out of hole (trip)

5. Run first casing

6. Pump cement

7. Displace cement “behind” casing

8. Drill ahead to 2nd casing seat

9. Run 2nd casing string

10. Pump and displace cement
“behind” casing and install
Blow Out Preventer (BOP)
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Gas —

Phases of a well

1. Spud in

2. Drill ahead

3. Drill to first casing seat

4. Pull out of hole (trip)

5. Run first casing

6. Pump cement

7. Displace cement “behind” casing

8. Drill ahead to 2nd casing seat

9. Run 2nd casing string

10. Pump and displace cement
“behind” casing and install
Blow Out Preventer (BOP)

11. Drill through the reservoir to
TOTAL DEPTH (TD)

water
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Phases of a well

. Spud in

. Drill ahead

. Drill to first casing seat

. Pull out of hole (trip)

. Run first casing

. Pump cement

. Displace cement “behind” casing

. Drill ahead to 2nd casing seat

. Run 2nd casing string

10. Pump and displace cement
“behind” casing and install
Blow Out Preventer (BOP)

11. Drill to TOTAL DEPTH (TD)

12. POOH, and run electric logs

13. Run Production “liner”

14. Test the well

15. Complete the well

16. Plug and abandon (P&A) the well
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Extended Reach Drilling (ERD)

Access distant targets

wells _pre yduction platform

Figure 10 : ERD well to satellite fieid at left (illustration: Google)
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ERD Record: 50.001ft (15.2 km)
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Vertical Vs Horizontal Wells

Land surface

Kickoff point
Younger shales

4— 5000 ft —

Marcellus Shale |

Onondaga Limestone Hydraulic fracture zone
(fractures every 500 feet)

energy

Production gains

 Hydrocarbon
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Drilling Rigs - Offshore

energy
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Drilling Rigs - Offshore
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Drilling Rigs - Offshore

Tenders

Submersibles’ prill barges 30 i

11igs 16 rigs Semisubmersibles 19 active

12 adtive 132 rigs
: Madive el

60% util.

\\V

*Arctic ngs are mduded with submersidles.
This does not include platform and iniand barge ngs.

energy

Driliships
103 rigs
55 active
53% util.

Total fleet =740
Active rigs = 460
Utilization = 62%

www.MerlinEnergy.com




* Drilling times
* 51to 500 days
« Typical 20 — 50 days
 Drilling costs
« US$100k — US$1Mn per day
« Well : US$2Mn to US$100’s Mn
« Typical onshore US$5Mn / offshore US$30Mn

« = 80% of costs are time dependent

| www.MerlinEnergy.com




Value of Drilling Quickly!

Simplistic View of NPT Effect
(Cost and/or Time Over-run) on Project Economics

The BLUE line shows value if
the project runs to plan.

The RED line shows an over-run
in time & cost

Money (SMM)

— ™

260 2RO

Time (days)

Drilling Phase:
Expendiure

| On Production: |
! Cashflow tumns #ve |

~— 60 Day Well === 6044 Days Problem Well

Figure 12 : Impact of Non Productive Time on Project Economics (Merlin ERD Lid)
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In Summary

6o OUT To SEA

{1 CAR'T HELP \ <
1 FeELING You MAY FIND SOME OlL
— HAVE OVER SIMPLIFIED K‘ >

oy r:*a::e:‘::.-rrfii/ SiRLL i il

SoMEKWHAT. «
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Summary

WS

Costs

Phases of a Well

* Rigs

All Prospects look good on paper — need to drill

ﬁ If we always do what we've always done, we’ll only get what we've always had!
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