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SAFETY MOMENT

Wellsite Surface Detonation Events
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SAFETY MOMENT

Wellsite Surface Detonation Events
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SAFETY MOMENT

Wellsite Surface Detonation Events
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A NOVEL PERFORATING SYSTEM Advanced Measurement Module

Docking Gun Module

Gun shock
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A NOVEL PERFORATING SYSTEM
SAFETY EFFICIENCY RELIABILIY PRODUCTIVITY COST PER BARREL
ExpLosives - CF /{«
AP| RP67 Arm in Advance Engineered design Fast Pressure Rig-Time Savings
RF Safe Selectivity Fewer misruns Gauge Reduced Police
Operations Maximized Elimination of Gun Shock Escorts
New Safety Payloads port plugs, wiring Fluid Level More Interventions

Placard and Shock Hydrostatic
Absorber Pressure

2019-NAPS-8.3



NORTH AMERICA PERFORATIG SYHPOSIUN
AND SAFETY FORUM

FIELD EXPERIENCES — Operational Statistics Ecuador
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Field Experiences — REST OF THE WORLD

Ecuador
Oman
Algeria
Egypt
Australia
New Zealand
Colombia
United Kingdom
Saudi
Kuwait
USA - Larose
Germany I Measurement Module

USA - Alaska Il Docking Gun System
Norway
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ADVANCED MEASUREMENTS MODULE — Dynamic measurements WHILE perforating
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ADVANCED MEASUREMENTS MODULE — Dynamic measurements MATCH with simulations
Data Match — Standalone DUB
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ADVANCED MEASUREMENTS MODULE — Dynamic measurements for productivity estimations
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ADVANCED MEASUREMENTS MODULE — Dynamic measurements for productivity estimations
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ADVANCED MEASUREMENTS MODULE — Dynamic measurements for productivity estimations

Extension of the fracture (ft)

With the adjusted parameters the
— ptatch fracture length was simulated
Simulation again: 3.5 ft to 6 ft and the
productivity results were adjusted
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ADVANCED MEASUREMENTS MODULE — Wellbore conditions verification

In Saudi, pressure measurements while runningin

. hole showed poor mud displacement in front of the
- interest zone and allowed the operator to improve
45000 its procedures minimizing formation damage risk
j;i':r: CVEL Depth Z | CcCL GR SGPRES SGTEMP DENS
; 35000 -300 ft/min 300 ‘ ‘D__ 10‘OH:GAPI 1504000 psia 9000 200 °F 3500 glcc 2
5 0000 m ﬁ i -‘"i‘ m Higher density g
) x> during RIH
5000 - e —f‘i — W ——1 suggests poor =
| = | mud
20000 I :._- | l dlsplacement i
Reservoir Pressure: 15,000KPa ([ | | | . ] ;:E %
0000 ‘—— —"5;5__“ %
000 o v 400 500K 600 7000 128, === __jg-:'_. 1,.
Time (msec s 'E \ b 3
In Oman, real time BHP measurements were used r] -t 2680psi
N G S e | 13000 | :; 1 :E% 1 —. |
to ensure enough confinement pressure before EEENE= ==2EEF -
propellant stimulation in low reservoir pressure EEESI PSS S==S8 ;?.l
wells -

2019-NAPS-8.3



NORTH AMERICA PERFORATIG SYHPOSIUN
AND SAFETY FORUM

DOCKING GUN SYSTEM — Enabling extreme wireline deployments in brownfields

Extreme wireline deployments in
m Operating time - 40 ft runs offshore environments have
Operating Time - 70 ft runs reached world record.
In brownfields where the rigs,
location and budgets are smaller,
the docking gun system enabled
the ability of conveying 4 %5” gun

21
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9 10 ft) and brought 33% time savings
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EXPLOSIVES

Safety

e More than 300 runs
worldwide in various
types of locations

Efficiency

Reliability

¢ No misruns

e Operations up to 350
degF, 20kpsi

* No shock absorber

e Tractor and electrical
coil tubing

e Time reductions in the
order of 33% in
brownfield
applications
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Productivity

¢ Real time verification of
wellbore conditions for
propellant stimulation,
completion fluid
displacement control,
simulations’ validations
and productivity
estimations
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