(CCAMERON DRILLING SYSTEMS

Emergency, Back-up and
Deepwater Safety Systems

Automated disconnect systems for shutting in wells

! ( ‘ 2rm4q é
Exhibit No. 3622

Worldwide Court
Reporters, Inc.

CAM_CIV_0019820



" ¢ CAMERON

Emergency, Back-up and Deepwater Safety Systems

Here at Cameron, we are supporting the industry by We want to inform you of the options that are
giving a clear and concise description of some of the currently available te you. We want you to be knowledge
many variables concerning emergency, back-up and able of each system’s intent, mode of operation and limi

tations. Armed with knowledge, you can make responsibie

deepwater safety systems. As an operator or diilling
contractor, the decisions you make are based on your

anticipated operational environment.
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£115 rely on an operator

to engage a button in order to start a
sequence of events to close in the well,
lock the rams and disconnect the LMRP.
It operates through the normal lines of
communication to the pod and uses the
hydraulic power from the conduit.

Acosstin SyYsiens utilize a transmitter
on the surface to send signals. The signal
receivers are mounted on extended arms on
the stack. They are then sent to a bank of
dedicated solenoids. The solenoids in turn
activate valves connected to the stack com
ponents via shuttle valves, The hydraulic
power comes from an isolated and dedicat
ad bank of accumulator bottles

ROV Funclions incorporate panels
mounted on the stack containing valves.
The valves are opened and closed with
the Remote Operated Vehicle. The valves
are connected to various ports on the
rams and connectors via shuttle valves.
The hydraulic power comes from either o
bank of accurnulators that are tied into
the ROV supply or by the ROV pumping
saltwater into the systom.
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Deadman Systems fist determine

it the riser is intact; second, automatically
shut in the well if the riser is not functional.
These types of systems sense hydraulic
supply pressure and/or electrical power.

I there is none from the surface, it sends
signals to operate a sequence of functions,
programmed on MUX systerns, hydraulic
on piloted systems. This system uses a ded-
icated and isolated bank of accurnulators
for hydraulic power to the stack.
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Sutomatic Disconnect Systemns
are intended to monitor the angle
between the stack and the riser. When
this angle reaches a predetermined limit,
then a sequence will begin that closes in
the well and disconnects the LMRP.
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DRILUING SYSTEMS

fartoshioar Systems The system has a
mechanical valve mounted at the LMRP plate.
It is spring returned. When the LMRP and the
stack plate are in normal proximity, the LMRP
plate pushes the plunger against the spring.
if the plates separate, the valve spring returns
and allows hydraulic fluid to the shear rams
from a bank of accumulator valves,

Autoshear
Asystemto
automatically -
close the shear
7ams when the
15 an unplapng|
disconnect of -
the LMRP
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Selecting an Emergency Back-Up System

reater concerns for health, environmental and safety issues are impacting the drilling industry
G in a number of areas. As a result, automated systems for shutting in wells are becoming standard
on all drilling rigs and more and more drilling customers are requesting automated emergency
back-up systems and secondary systems for controlling BOP stacks.

System Definitions

The Minerals Management Service of the United States issues reguiatory requirements for drilling
rigs in the Gulf of Mexico. in addition, the American Petroleum industry has identified three cate-
gories of such systems in their 2004 edition of 16D. These three categories are:

+ Emergency Disconnect Sequenced Systems (EDS) — systems initiated by an operator to sequen-
tially disconnect'the lower marine riser package (LMRP) from the BOP stack.

¢ Back-up Control Systems — systems that will allow the operator to control a limited number of
functions when the main control system is unavailable.

* Special Deepwater/Harsh Environment Safety Systems — systems that operate automatically
when catastrophic failures occur.

Sorting Out the Variables

Equipment suppliers such as Cameron are responding in'a variety of ways. In fact; there are 50 many
options available for secondary, back-up, safety and emergency systems that it gets confusing.
Variables in these systems in¢lide!

» Extent of automation (operator controlled or automatic)

* Types of system activation (push button, ROV, acoustic)

« Type of power reqguired. (:e}ectricat or hydraulic) and how it is supplied
* Number of functions capable of being activated, and

» What functiohs are‘r‘equired in various situations.

Many factors are mvolved in the selection of a safety system mcludmg the type dmlmg vessei and
the type of main control $ystem. Hawever one of the most important factors as to which typa of
control system is requzred ona gsven rig is to consider what activity may cause the amergency
system te mtewane Here are the three mam categones and the systems used i in these mstances

: Gperator Dex:xsmn s Emergency dtsconnect sequences are utilized when tt is an eperamr decss;on
to disconnect upon determmmg e:mment danger such as foul weather orian rmpendmg dnve dff
S;tuatxon o ~ ‘

Loss of Mam Contmls e When them is a loss of the main control systam, back-ups such as
amusm sys;tems or: ROV mtervemton are'the ChOfCGS for temporary: contm§ of safact crttccai
Jfunctions, ‘ ‘

Ma}or Catasimph&s o Severas afety systems are avaztabie for shuttmg in the well aftar majm i
,catastrcphes in the event of a 3055 of riser t‘nere are deadman or automatm mode fu' ﬁon ‘
- systemis that will automatical ly activate. In the event of an unp! lanned dvsc:ormect, the auto hesr
system will automatically engage. In the cvent of a large riser angle from an xmp&nding dmve 0ff ;
or ariser failure, there Is an automatic dsswnnect system that can shut in the well,
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DRILLING SYSTEMS

10900 Corporate Centre Diive
Suite 100

Houston, 1) 77041

USA

Tel 1 281 901 3100

[

s Mondial v

Pl ad 208 990 1800
M, 2 Gt Clidde, haronsg Bddooaa] D

Locked Hay Serviee Mo

Iurong Town Post i
Singapore 629560
Reptiblic of Singapore

fel 65 6861-335%

PRILLING & PRODUCTION SYSTRMS
PO Box 1212

Houston, Texas 77251-1212

USA

el 1-713-9392211

Badentoy Rd.
Badentoy Park
Portlethen
Aberdeen, Scoitand
ABTZ AYA

Tel A4 224-282 000

Visit us ais
VAW, € -3 1116 QI

HSE Policy Statement
AL Caraeron, we are commiited ethically, fimandally and personally
to a working environment where no one gets hwt, nothing gets harmoed.
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