ffects of
ater

Dept
Workshop

Technology Delivery

John Kozicz
Transocean




Technology Delivery

» Drivers
- Improve QHSE

- Improve efficiency of existing process

- Eliminate steps/activities in the process

- Problem mitigation / Reliability enhancement

- Enable / Facilitate deployment of new processes

nnnnnnnn
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Technology Delivery

» Challenges:

> Problem Diversity

Diversity of regions, fields / challenges and working
relationships makes uniform approach to Technology based
solution deployment difficult.

No Universal Single Solution
> Lack of focus

Diversity of Technical challenges and many potential
solutions resulting in lack of focus and waste of resources

E.g. the various Dual Gradient initiatives
- Business Case viability
Business Relationship
Alignment of objectives
Development Strategy

nnnnnnnn
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Technology Delivery

[Tends to be “Software”, procedures, training

_Status
uo

>

[ Requires Behavioral Change /Alignment]

o - _ | Integration
iciency in Operations DWOP
(doing things better) HAZOP
Cost - | ;
Effectiveness of the Program Planning
(doing belter things) ] Improving

Step-Change

Technology Innovation
> Improvement

[ Requires Relationship Change /Alignment]

Ti me[ Tends to be “Hardware”, equipment, technology




Focusing our Technology Efforts

2005

2001
Q2000

External Measures

Pan-Industry
Challenge:
Total NPT:

~ 27 % Total time
~ 25 % Total cost

Internal Measures
KPI’'s
QHSE

Uptime / Availability
Performance



Doing things better -Enhanced Decision Support
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Situational awareness- integrated Realtime
well/drilling simulation

#BSEE) »

Bureau of Safety and

Environmental | Enforcement Argon ne
WATIONAL
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Improving Reliability 6t" Generation
Power Management

14%
13%
12%
11%
10%
9%
8%
7%
6%
5%
4%
3%
2%
1%
0%

Radius (%WD)

¢ 61 Gen PWR Plant:
» Lower Fault Probability
> Better Fault Tolerance

Drift Off Curve

¢ Reliability Improved In:
> Power Generation Plant
> Power Distribution System
> Propulsion Power and Control System

POD from Well Center

6.0%

JRed Circle from SetPoint

1.3%

s = = = m m = = 0m

6t Gen Pwr Mgmt

56 | A | | | 100

Time (sec) Conventional Pwr Mgmt

KO
Bureau of Safety and
Environmental Enforcement

A
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al SS Drift Off Curve NNS: wd 500m w 30 m/s, hs 15m, v 1 m/s



Enhanced Decision Support - improved
interpretation- temperature compensated

Pressure testing
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Technology Development - MPD/RDG
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a Simplified Riser Degassing or MPD flow Schematic

Ll BT Tl

» Design Objectives I:' _
> Circulate conventionally _’u = T":
via diverter and flowline o xﬂ, A" l“.".“.'.‘.“_*.": e '"‘i‘g
- Circulate via closed - sl ‘ - 2 |
system L A
Degas riser o _‘
MPD / UBD . e

CONFIDENTIAL
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Integrated, Reconfigurable Riser MPD/RDG Pup Joint

Bureau of Safety and

Environmpr} SEDmdras i p Apﬁmm7gg
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MPD / RDG - riser configurations

» Pressure control equipment above tension
ring

» Pressure control equipment below tension
ring

» Deployment

- All equipment passes through rotary table
Currently requires 60” or larger rotary
May require multipart slip joint

> Rig up in moonpool above tension ring
OK for 49 12" rotary
Requires multipart slip joint

Argonne

NATIONAL
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MPD/RDG Riser Configuration Option:

49 %2 rotary Below Tension Ring Above Tension Ring
%@EEtentE66,399

Bureau of Safety and

Environmental Enforcement A rgo nn e
WRTIONAL

llllllllll

w RCD (moored) Integrated RCD (DP, moored) Integrated RCD (DP, moored)




hpo

Transocean’s “universal” MPD /
RDG -system

Riser Pressure Control System

for

Riser Gas Handling

')Transooean

RPC assembl

: key features for Riser Gas Handlin

v

B

The propaosed design option for Transocean will have the RDD & the
Flow spool integrated into one single unit with the same riser flanges
top and bottom as the rig riser system. This will simplify handling and
minimize the time required for running in. The RPC design allows it to
be operated below the water line without compromising on the safety
or operating parameters,

Rated to 3000 psi pressure

Rated to 3,500,000 Ibs tension

3000 gpm flow rating with dual 8" 1D bore lines
Hoses rated to AP| spec 17 K/ 1SO 1362-10

» Two 6 full bore hoses
+ Rated for mud with drill cuttings, gas and H,5

« Rated for moonpool service & decompression
Triple spherical annular preventers

Full closure capability without drillstring in hole
End connections integral with riser

Compact design which can be run through:

+ 49" rotary table and diverter housing

« Tensicner ring with 47" restriction
Accumulators for lower annular on flowspool
Surge bottles for annulars on flowspool

Dual riser isolation valves with remote controls

One valve on each 6" line can be used as
emergency choke for gas handling

4" safety valve for overpressure protection

Automated activation with manual override

RPC ASSEMBLY

Control Unit

...........

Flowspool Reel

Dual redundant
Stardom Controllers.
housad in explosion
proof box

_tl . l_ % oL eaec

= t:k' CONTROL PANEL 2
L 5% (TOOLPUSHER)

_
1z CONTROL PANEL 3
3 {SPARE)

REMOTE LOG IN
| _{ystem check)

Ethernet Data line
Hydraulic umbilical
Instrument line

Fig 23: Simplified Control system set up




System Performance using WBM

Simulation Details
* Gas Influx passes BOP at
2,000m (6,562ft) water depth
* 12ppg WBM
e SPT Drillbench Kick Circulation
transient simulator software

Simulation Results
« System can safely circulate a
110 BBL Influx through the
system’s MGS (110 BBL Influx
@ BOP)
* 500 psi back pressure is
maintained by the RPC system
» System can circulate the Influx
out at a rate of 100 gpm

\

#BSEE) »

Bureau of Safety and
" Argonne

Environmental Enforcement
----------

Peak Gas Flowrate Out, mmscfd

40 +

HI Ieved - when mud level in MGS excesed mud infet from contral manifold | -
LD level - whien liquid seal is broken resulting in 2as biowboy to shakers.

~_+ HI/LO LEVEL EX(EEDED

HIfLO LEVEL EXCEEDED

LO LEVEL EXCEEDED
~ LOLEVEL EXCEEDED

HIfLO LEVEL EXCEEDED

15 <

{ L0 LEVEL EXCEEDED
0 1
L LEVEL EXCEEDED
: —
R i RCEEHD
| : 10| FUEL FXCEEDED
I DEMI'EHE[EDED
0K o ——300gpm, 300ps
#1 "1 10bbls influx resuting ie - _
‘ h immscid gas guthen ===100gpr, 300ps
irclating With 100gpm A0pgm, 700ps
15 i 300ps.. —— 300gpm, 500ps
oK | ==p=100gom, 300ps
?: 'f" : ! 4 Or=200ggm, 500psi
on | I 1 00gpi, S00ps
o : o~ 200gpm, 70008
£ &0 1 =i—100gpm, 700ps
| |
I |
D I- - OO OO . --'I ¥ T T T T T T T T T T T T T T T T T T
50 &l [ B0 80 100 110 120 130 140 150
influx Size, bbls
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System Performance using OBM

Simulation Details
* Gas Influx passes BOP at
2286m (7500ft) water depth
* 12.3ppg OBM
« SPT Drillbench Kick Circulation
transient simulator software

Simulation Results

» System can safely circulate a

+150 BBL Influx through the
system’s MGS (+150 BBL Influx

@ BOP)
* 500 psi back pressure is

maintained by the RPC system

* System can circulate the Influx
out at a rate of 100 - 300 gpm

#BSEE) a

Bureau of Safety and

Environmental Enforcement A rgo nn e
WRTIONAL
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30
:jélevel - when mu& level in MGS exceeed mud inlet fron

level - when liqu

25

id seal is broken resulting in gas blow

control manifold.
boy to shakers.

C
and 300psi.

31. er utiﬂgﬁ!uii
130bbls influx resulting in
20.5mmscfd gas out when
rculating with 300

gpm /

;

(]
=

Peak Gas Flowrate Out, mmscfd
=
o

[Ey
=

B

OPERATING WINDOW

Influx Size above BOP, bhls

/ HI EXCEEDED

w=t=300gpm, 300psi
==be=200gpm, 300psi

300pgm, 700psi
s 300gpm, 500psi
=f=100gpm, 300psi
===200gpm, 500psi
I 100gpm, 500psi
={=200gpm, 700psi
==fe=100gpm, 700psi
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Managed Pressure Drilling (MPD) at Transocean

CAPM™
o

Dual
Gradient
Drilling

MPD/
Enhanced UBD

hased approach
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