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«  Central North Sea, ETAP — 6 BP fields, 3 Shell fields produced

across 1 Central Processing Facility

+ Monan field

Small subsea tieback — 15 kms from CPF

- Pierced diapir structure

Low perm sandstone reservoir

Depletion drive no active aquifer

Several radial faults and minimal N-S pressure communication

2xlong horizontal oil producer wells
Produced through Mungo wet gas pipeline!
Poor recovery factor

No production and no future plans

“Barrier” category wells

Aim: Identify options to access further production

Salt Stock




Low field recovery factor

Reservoir pressure building in both wells

—  WA130 reservoir pressure of 3000psi

- W131 reservoir pressure of 2500psi

W131 gas cap perforated in 2001 for
pseudo gas lift

W130 originally more productive well

W130 best option for developing

Section along the Well path of B02(130)
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Monan W130 {:}

Well Stats . o T
Subsea well drilled in 1998 in 122m water W i " B + ’H 1 ll
Conventional dual bore Cameron tree . LT SR Y |
Horizontal well — 4,100m (MD) NN ES [ (YT T
Limited OH data :
2mbd gross @ 2000 scf/bbl .

Well Failure e §’K .
Well shut in June 2001 and unable to kick-off Qo - *"m:.’l,

Coil Tubing held up at approx 3210mbrt in Oct 2001 —
30% of perf interval

Recovered scale and sand deposits in junk catcher

Attempted to N2 lift the well but failed to achieve
natural flow

Re-perforated upper perforations blind




* Pressure transient analysis
— Sizable area contacted
— Near wellbore baffle unlikely

— |Increase in skin over time

+ Wellbore modelling

- Separation indicates
skin change

—  Well performance decline not explained solely

by depletion @’e i 2
- Well intervention %E 1
— Retrieved sand and radioactive scale sample § )
in 2001 ’
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4.5" completion tubing — low rate
VLP/IPR show operating close to unstable region

Well high GOR so only kick off solution required

WHP

- Liquid gradient increase when well ceased Grad
flowing e

Frequent shut-ins for pigging
- Long horizontal well
- WHT derivative

WHT

No artificial lift

Fluid Gradiznt in tubing
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Requirements:

W130 producing at optimum GLR pre 2001

Allow controlled well start-up following a shut-in period

Aid flow stability at low flow rates

Challenges:

w131
Methanol
Injection
Line

Used in gas
lift service

Subsea A-
Annulus
valving
(required)
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No gas lift or additional power supply to Monan field

W130 completion not designed for gas lift
Subsea field 15 km from platform

X

Insert gas

lift valve




What did we do? {:}

Improve Pl by cleaning out scale/sand and add/re-perf

Install an gas lift solution
Wells Subsea Topsides
1 — Gain access *W131 deemed not economic *Design gas lift pipework
- CT clean out -Use chemical umbilical lines for gas lift and metering for both
service export pressure (160
. : : barg) and GRI pressures
2 — Log well Retrofit annular wing valve (330 barg)
_ _ *Re-terminate chemical
- Scale behind pipe lines gas lift service and
alternate duty
3 — Re-perforate/WSO Pressure profile at WHP of 100 barg
6 rf 240 ‘\
- 6 zones re-pe E\\ \
4 — Deliquification A NN
180 '\ \\ \
- Tubing punch \\\\

- Deploy 2 single trip insert \\\ o

gas lift straddles NG o \E.;\
~ 1470 ft tvdrkb — \
= 2460 ft tVdrkb o o] Af 13"]16 14&‘300 15‘:10 15‘-|.1E

Distance (m)
|=*—0.4 mmscfd =®=—1.0 mmscfd ==1.2 mmscfd =®=1.25 mmscfd =H=1.5 mmscfd 2.0 mmscfd 3.0 mmscfd |
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- Started up well prior to gas lift commissioning
— Well died - liquid loading primary failure mode

- Well flowing with gas lift
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Monan V130
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Well kick-off controllable
Gas lift rates of 1 — 1.5mmscf/d @ 160 barg supply
Regular pigging no longer kills well

10



Proved it is possible to move Barrier wells to production

Re-instated production from a field after 5 years
Achieved approx. 3 mbd gross rate and 2 mbd oil rate

Incorporated novel approaches and technology to unlock opportunity

Retrofitting gas lift on the Moﬁén subsea field
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