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Presentation Notes
John T. Hayward Breton Rig 20 & Transocean’s Discoverer Americas 6th Generation Drillship

How have we learned from our lessons and applied our experience.

Since the days of Spindle Top in 1901 and more recently with Macando a year and a half ago, the industry has over 110 years of experience and has made incredible steps in innovation too numerous to count.

These innovations have included many cutting edge techniques and technologies  for drilling and completion such as;
Safety systems and processes
Downhole, Surface, Subsea systems
New Rigs and respective rig systems
And we have added automation on top of this for even greater improvement.

Bu, we are fundamentally still drilling the same way we were in 1901, with open to the atmosphere circulating systems.
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Presentation Notes
And over the years we have done a lot with respect to risk associated with well control and how we mitigate that risk.

Our well control philosophy can be illustrated using a simple bow tie diagram.
 Cause on the left
 If unchecked leads to an event shown in the center
 And can escalate to a significantly negative consequence on the right

We want to place as many preventive barriers as possible to keep an event from being initiated.

Unfortunately, no matter how many preventative barriers we place, there is a good chance we will have missed something. So, we place as many mitigating barriers as possible on the right to keep the event from escalating.



¥ Conventional Well Control Philosophy
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Closed Loop systems are achieved through the implementation of a couple of key components.
Weatherford’s RCD, integrated into the rigs standard riser system, caps the well and diverts all returns to the MPD manifold.
The MPD Choke Manifold allows for precision pressure management via application of surface pressure.
The Microflux Control System is the intelligence of the system allowing for quick identification of downhole events and automation of the MPD Choke Manifold


W Microflux™ Wellbore Monitoring
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W Microflux™ Wellbore Monitoring
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W Pore Pressure Identification
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As rig pumps are staged down, the well begins to flow at low pump speed, indicating the well ECD is below pore pressure as shown, the well begins to flow and the Pore Pressure at that section of the well is identified.



, Fracture Gradient Identification via
Dynamic LOT
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FIT – Formation Integrity Test. While Drilling, additional back pressure is applied to the annulus to a point where drilling mud leak off occurs. This establishes the limit of the formation’s resistance to fluid leak off to identify the Fracture Gradient


W Microflux™ Event Identification - Ballooning
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¥ Microflux™ Event Identification - Breathing

FILOWY IH FALD WT. FLOWY IN MLUD WT.
During a Normal Connection,
gad the flow out of the well (red line) 07.05 - --
drops to zero quickly, matching II
the flow-in (blue line) when the 07:06 -
03:05
pumps are stopped. _II
- i
- | |
When breathing occurs, the arerid _II
flow out of the well (red line) ’
05:20 4 drops gradually to zero when the _
pumps are stopped. This is Ak |
clearly distinguished from a kick _
0875 because the trend Iline is 07:13 )
reducing.
07:14 -

—h




)
\J

¥ Automated Kick Identification and Control
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Rapid kick identification, response, and control.  

This is identifiable and differentiated from Ballooning and Breathing so the correct decision and action can be made.



W Bridging the Gap

Cause Event / Hazard Consequence
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2 Video of MFC Auto Kick Detection and
Control
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Video describing automatic influx detection and control using oil based mud. 


W Bridging the Gap
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W Microflux™ Auto Loss Detection and Control

>
06:09:25 PM
4/19/2009 SHUTDOWI’i_‘

v
Weatherford

—]

Microflux™ Controlled

SPP psi  SBP psi

827 133

EIE:EI?:ZE-
Flow out less than flow in.
06:07:40
06:07:45
SR System opens choke. :
06:07:55
06:08:00 ‘ s ap L :
MORE 0.62 L L=
06:0B:05 4046
06:08:10 = in
06:08:15 Returns begin to 60 s CSECD  ppo
06:08:20 equalize 8.20
06:08:25 s MD ft -
9500 T
06:08:30
30 AL
06:08:35 5 TVD ft psi
06:08:#" 9500 13831
o SBP and BHP reduced 10 ope
06:08:50
06:08:55 Bit 5z. in 20.50
8.5 —
06:09:00 2
06:09:05 - .
e Bit MD ft
REAL 11011.06
06:09:15 TIME
R BitTWVD ft | —
06:09:25 forward 11011 :
250 300 248 8 = a 500 1000 1500 2000 2500 2000 3500 4000 4500 5000 27 30 35 329 :ﬂi: BHP =t
0
. Incurred Loss Choke Active: A .
LOSS GAIN Well 5z, in BHT °F
EE - EE e — 8.5 o
gpm gpm ST - o 50 100 | —
Instant Setpoint psi | Well MD  ft )
Pasitios 0.036 |p|| 0.120 BuP  psi
75 4700 || sET P 11013 4668

ER=
3 U n
T=3

B, Loss Detected I, Loss Detected

Current Current Value | | | - Well TVD ft
-
60 4700.00  psi 0.001 0.1 | 0.001 0.2 11013

BH ECD ppg
8.16




W Conventional Well Control Interface

Influx Indicator

(See Chart 1 Below)

MPD Drilling

Matrix

MNo Influx
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o
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z
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Back Pressure

Increase back
pressure, pump rate,
mud weight, or a
combination of all

Cease Drilling.
Increase back

pressure, pump rate,

mud weight or a
combination of all

Surface Pressure Indicator
(See Chart 2 Below)

At Planned > Planned Back

. Pressure & = Back pressure
Connection R
Back Pressure < Eacti:ﬁssure Limit

Increase pump rate,
mud weight, or both
AND reduce surface
pressure to planned or
contingency levels

Increase pump rate,

mud weight, or both

AND reduce surface
pressure to planned or
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Increase back
pressure, pump rate,
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combination of all

Cease Drilling.
Increase back
pressure, pump rate,
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It is important to remember that Closed loop circulating systems do not replace conventional Well Control.

we develop job specific procedures that have a well defined delineation and for transition from drilling and completion operations with the closed loop system to conventional secondary Well Control.  

All crew on board the rig or on location are aware, trained and ready to transition to traditional secondary well control.
 Just as they would be for conventional operations.


¥ North Sea HPHT Well ... Real Results

Well challenges

Narrow drilling window

Cap rock close to virgin pressure up to 1000 bar
Severely depleted reservoir

High temperature environment

Nuisance Gas

Value from utilizing Weatherford‘s Microflux™ Control System
Significantly improved drilling performance

Reduced NPT

Saved liner section

Significantly reduced mud costs
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¥ Above Tension Ring Configuration

Offshore Rig-up on Semi-Sub ,

 Prior to installation of co-flex hose

Telescoping Joint

7875 RCD

Adapter Spool

Annular BOP

Drilling Spool

Tension Ring
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Below Tension Ring Configuration

Slip joint

ofating Control Device

low spool

\ Riser crossover

Flex Joint
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http://sharepoint/regions/apac/bg/wcs/Shared%20Documents/MPD%20Gear%2011Aug'11.mpg

Adapter Spool

Marine series RCD 7875 BTR

DSIT

Flow Spool

Adapter Spool

—— Cage: Auxiliary Lines
(Choke, Kill, Booster &
Hydraulic lines  will
jump around the RCD
and terminate at the
rigs termination joint
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W Subsea RCD Systems

Riser Joint Specifications

e 22" OD Riser Body

s
-
»
o

e 19.25” Nominal ID

-

- o
®
- -
- -

e 18.75" Minimum ID in location where RCD seats

pa—

e 45" Maximum OD of Joint

o 21 ft. Maximum Length

-
B

e 2-1/16" 5K PSI rated studded outlet on riser body

e 3.5 Million Tensile load

S

=
28

RCD Bearing Assembly Specifications
e 18.720" Maximum O.D.
e 9.155” Minimum [.D.

» Static working pressure differential of 2000 psi from[
below

» Self-Lubricated Bearing Assembly




W Constant Wellbore Pressure

Continuous Flow Sub

= Semi Automated Sub based
system currently under
development

= Allows flow to continue during drill
pipe connections while drilling and

tripping

= Any hole section length can be
drilled with continuous circulaij
with one sub for each stand |




W Continuous Flow Systems

CFS sub — One sub per stand is

needed. Subs are pre-assembled
to stands before putting them in

derrick.

Mud flow control Manifold



W Questions?
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