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Petrobras Scenario

SINIDIPNYI0S, a successful tool used to drill, complete and carry out
WeIKkeVers in sub sea wells.

_:’c@ Of the Brazilian oil and gas production is extracted from the

=
i

e Several different working environments, some of them specific to
the Brazilian offshore fields.
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Petrobras Scenario
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-_':" First Petrobras Contract == Pelerin in 1984 , which in 1985,
discovered the giant Marlim field, in Campos Basin, at 853 m wd.
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Disconnection rate per 1000 operational days
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DPPS History

First geflad

\'I-

SRNETEat number of DP incidents mainly due to the following reasons:
= POE operational procedures and lack of contingency plans;
& [nappropriate operational safety limits;

: f— Unfamiliarity ofi Petrobras technicians with DP rigs details.

Petrobras started to carried out many DP rig studies.
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DPPS History

(@)
~

Sacoric Perleel

SN icreasing|ini the number of DP rigs
SC07 == Creation of DPPS - Dynamic Positioning Safety Program
=i partnership with foreign contractors
{0 avold Incidents or at least to minimize their consequences.
« — Using a proactive policy.
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DPPS History

- 19 5 —= increase from 7 to 20 DP vessels

3 résent DPPS structure

——

g
Lt

= ,j_:,— One Petroleum Engineer — focused on the operational area
— = — Jwo Equipment Engineers — focused on equipment
— Four Electrical Technicians — focused on DP audits & sea trials

__-1-1-
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DPPS Projects

Petr as lneependently’ developed a number of concepts, norms and
org gee i@sy establishing an integrated “operational philosophy™ for DP
o5

L —

~Ihe- ﬂnC|paI challenges with DPPS are the following:

= -
=

= exploration in deep and ultra deep water;
— coexistence of several units in close proximity and crowded seabed
— DP operations in shallow water.

e There are currently 14 projects in progress that aim to tackle each one
of the challenges described above.
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DPPS Projects

Forecasts:

@hjective — provide all rigs with precise, reliable infermation and
puild o a data bank for our research center.

: Present Situation - wind and wave bulletins being delivered twice
= aday.

Future Plans — Petrobras sea currents forecast project will be on
line in the next few months.
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2. 1Bl _jidents data bank (BDIP):

= @hjective — learn from incidents to improve reliability.

Future Plans — increased use of statistics and development of
links with other software.
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INCIDENTS SINCE 1978

Operational Degradation
Yellow Alarm Status

Red Alarm Status

Degraded Operational Status
= Immediate Red Alarm Status
= Emergency Disconnections

Black-outs
Total Number of Operational Days
Mean Time Between Disconnections

Mean Time Between Black-outs

Number

31
106
90
376
53
128
56

71040
955

1269
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i FeTRR e PETROBRAS / E&P-SERVICES
Blackout - Basic Cause -1992/2004

Protection
System
Human Error
Fail / Lack of
Maintenance
Project and
Commmisioning
Lack of
Procedures
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L P PETROBRAS / E&P-SERVICES
Blackout - Basic Cause - 2000/2004
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Pl3jEctive — minimize conseguences in case of black-outs, using a
= called a restriction diagram that demonstrates a volume
CENLENEd on the DP rig where no obstacles are permitted.

-resent Situation - second generation diagram (2G) being used

= .' ~and information collection for 3G.

Future Plans — implementation of 3G.
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PreeRUre Prior to Arrival on Location:

=R @hjective — safe working conditions at new well locations.

‘_'Present Situation — procedure describes escape routes, acoustic
~Interference, nearby obstacles, etc.

~ Euture Plans — 3 rd dimension visualization of sea obstacles.
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Pos rJ@ RETErence System:

051

-bjective —reliability’ based on state of the art technology.

,—-'- ‘Present Situation — permanent use of two DGPS and two
Sindependent acoustic systems.

_:-
. = =~y
.# _'—
— i e —

= ~ Future Plans — seek alternatives for the next scintillation period,

-
-
—

=" which starts in 2008.
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=R @hjective — to perform successful disconnections in all situations.

& Present Situation - guidelines for all operations as well as
Degraded Status Criteria for all DP rigs.

Future Plans - guidelines updating and new format for Degraded
Status Criteria document.
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L LHE OG is not established, the following graph sums up
gdelines to work with DP rigs safely. ——

NO With

OEF SEPS OFF SETS

DEGRADED STATUS
3% WD - Rig 6% WD - Rig

ELLOW ALARM STATUS

EFFECTS CONSEQUENCE

Loss of Redundancy Degraded Without loss of position - Possible cease
of operations (Critical Operation)

Progressive loss of station Yellow alarm/ | Loss of position with control — preparation
keeping capability red alarm for disconnection => disconnection

Sudden loss of station Immediate Loss of position without control =>
keeping capability (black-out) | red alarm Immediate disconnection

yAS)
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A r]ggrrlrjfr Statlshsignzlspanthieataofinans. EMergency. disconnection, |
MEZSHIOSSI Ot redundancy™ of equipment or systems' responsible for the
SicERRKEEPING| capability of the unit. Redundancy IS understood as:
rmmene, configuration, load rate and failure mode.

\/\/me degraded status Is configured the staff must meet immediately to
NilErIIE 9est solution for the well.

S

= S8 Ther document “Degraded Status Criteria” is one of the most important
~— Jesultst of a Petrobras inspection, done when a new rig Is received or
= updated. It describes the minimum equipment and system configuration

necessary for normal station keeping and also the general limit values for

alarms In each stage of position loss, including all kinds of operations
performed by the rig.
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13 Con't]'r'o Plans for Uncontroelled Drift (black-out situation):

-
\'I-

F@jECtIVE — prepare key DP personnel for emergency situations.

= * Present Situation - black-out tests performed each semester for
== '* ~ 2l DP rigs.

T — _.:.‘- -
— S—
..—..

o -
— —

—
—

— —  Future Plans— establish goals for black-out time recovery, with
or without simulated failures.
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8. DP Hig Atjelie

— ;e ljective. — audit technical specification, procedures and

Sperseanel hehavior using a multi-disciplinary work team in charge
E of g Inspections. Main focus — find and eliminate potential single
— peint fallures.

——
=
—

_._-‘" -

;—' Present Situation — conduction of vessel acceptance and annual
- trials.

Future Plans — develop new software that automates audits,
uses a tablet PC and interconnects with other software.
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llicalloachart describes the steps to be followed before!
CEEPLERCENtAEIS are caried out. 0 a nevw: DP rgas =
B,

Construction, Conversion,
“Upgrade”
FAT '
- Theoretical
FMEA
I

Classification
Society
Inspections and

SEERES

Aucliting
CAT - Commissioning

DP Trials, Field

. ) FMEA and
Tuning and Debuaggin ]
__ _—g i 991ng Recommendations

*— Manufacturer
— Reports
- |

Diagrams, Schemes, Maintenance Plans
Tables,_ Manuals, DPPS and Owner Company
Capability Plots Inspections Certificates

Procedures,

Non-conformances List / Recommendations /
Degraded Status Criteria
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conformances Data Bank (SPS):

— ]ective — seftware to manage and control non-conformances.

-
\'I-

S Present: Situation — comprehensive status report on all non-
S Cofermances, Including:

seftware alerts Petrobras staff about the time remaining to confirm
noen=conformances solutions carried out by contractors.

U selved in a stipulated period of time
historical trends for its solution, etc.

Future Plans — continuous improvements such as

e alerts Petrobras staff about the time spent by contractors to solve
non-conformances.

® classification of non-conformances according the time spent for
solution, etc.
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DPPS Projects

jec_:tive — Kkeep: technical specifications updated using cost /
WEneNt analyses of new technology and/or lessons learned from
NRedents.

" Present Situation - last update conducted in 2004 at a seminar
= With| the participation of contractors.

e

Future Plans — continuous improvement of bid requirements
taking Iinto account feedback from periodic meetings with
contractors.
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DPPS Projects

ersonnelLog Books o

j_ect_ive — software to reduce human errors by registering and
Kconiirming employee’s professional qualification / expertise.

;'I_D_resent Situation — employee data bank software being

developed to register all key personnel.

Future Plans — to meet not only international requirements but
those of Petrobras as well, which in fact are more detailed and
demanding than international ones.
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IPROIIEOENC PEtrobras Representative Training:

e

S Oljective — improve Petrobras representatives DP knowledge

~ Present Situation — all on board Petrobras representatives
attend training courses.

Future Plans — to constantly improve aforementioned courses.
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OBRAS REPRESENTATIVE KIT

)cfsO1la\us-ss\CPSE\Gestao\06- Gestao das
formacoes\Diversos\DPPS\Kit Fiscal DPPS
A — DP Rigs Characteristics.
; B — DP Incidents Data Bank (BDIP).
action C — DP Rigs Emergency Disconnections on WCT/ PAB.
—M—: |on D — DP Rigs Moving Between Wells Procedure.
L__;-:. tion E — Well Stimulation Vessel Procedure.
'*Sectlon F — Acoustic Interference Procedure.
= ._—-Sectlon G — Emergency Disconnection Procedure.

‘Section H — Operational Limits in Accordance with Environmental Conditions.
Section | — Degraded Status Criteria.
Section J — Guidelines for Emergency Disconnections.
Section K — Weather Forecast and DP Status.
Section L — Restrictions Diagram.
Section M — Black-out Simulation Test Procedure.
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DPPS Projects

ality Conitrol:

bjective — satisfy Petrobras quality control guidelines.

= Present Situation- an indicator named TSODP (DP Operations

== . * Safety: Rate), registers black-out or emergency disconnections.

= .f_’:, Eer 2005 the goal is less than five incidents. There have been two
“Iicidents so far this year.

-
e e L —_—
—

Future Plans - focus on human errors.
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2y Projjeeisy

Ly W

jective — Improve reliability on other DP vessels working for
Etrobras.

Present Situation — acceptance trials for 10 DP shuttle tankers,
~Ahwell stimulation vessels and other DP vessel types.

Future Plans — our operational policy implemented on all DP
vessels.
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