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(/-f Diagnostics Program

Pumpin
. Can we kill the well? umping

i
i e 1. Mud Momentum Kill

2. Partial Bridge & Continue Mud
— Momentum Kill

3. Seal & Continue Mud Momentum Kill
Prerequisites Before Starting:
‘Model Confirms We Can Kill Well
-18” Casing Set on Relief Well
-Casing Shears re-closed

-Dispersant Approval

-Kit for Riser Cut

-Containment Tool Kit on Bottom
-HC Connector on DDII Stack

Pump Cement
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Ability to Kill Well
7 Functionality of valves
Blockages in system
7 Number of access points
Identify ?P
? BOP and LMRP
Confidence to kill well
Preferred route to pump
Identification of Closed Chambers
Drill pipe or not
Ram seals or not
Restrictions or Limitations to Pump Kill
Alternatives or backups to path

Verify installed equipment pressure drops

Top of Wellhsad 5053
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Boost line Pressur
2600 psi

> <]

BOP

Lower Stack Pressure

3400 PSI (5/20)
[ ]

16" Seal Assembl
Heavy Mud 4
‘} [L Burst
Disks
18"

Oil
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Mudline Pressure

Disk 1

Disk 2

Barrels Pumped 300

Minutes (App)

6

Operate as required
n Green Zone

Disk 3
600

15

| Do not enter Red Zone
|| during kill operation

750
20

End of Job

8300
210

5/21110
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Surface Volume Pumped (bbls)

Assumptions: 10,000 STBO/D, 400 psi differentialin BOP's, Deep flow restriction
50 BPM for 6 minutes then 40 BPM until finished pumping

Work by: Dr. Ole Rygg, Thomas Selbekk, Kirt Mix, Mike Mullen
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ACCOMMODATION = 67 PEDPLE - -
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Harly Thlcrens
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Marlr Patteson

Charlie Holt

Oliver Tomlins

Pumping/Mud
Contingency
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Ofishore
Command
Structure
]
\\%,I
Mark Mazzelfa Jaee Larrison
k. 3 A
Kill Engineering Junk:ShUt .
Pumping: Kill Fluids: Bab Grace . B ROV Manifold : ; Cementing:
David Strickland Daryt Patterson David B Robin Degetaire Michael Allen / Erick Cunningham
aid Barnott Dickey Rebichaux
Y ¥ 3
f Vessels: i
Communizations : Well Contrel : Suﬁa}gjﬁ&rg(ﬂds Darren Hilton /Keith Logistical Support : ;ﬁ;?:;:%
TBD David Moody S Trote Sehurz EP Clerk (TBA) Barrell Lova
Xy T (Q4000 Captain) !
I
e N ST, SR
; Sub-Sea Riser Camenting
Halliburton BOF/FOD Engineer
Pumping Supreme Pumping Q-4000
Sub-Sea
Infrastructure
BP HSE

Notes Parsonnel
onthe HOS

Canterline Q 4000

Denotes
Personnel on the
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Onshore
Command
Structure -
Houston, TX
—
~
e O ‘/‘\/
T, —
Mark Patteson =—| Jon Sprague
-
|
s W —
y Operations _ 3
Q4000 Rig s ot Engineering
Manager: P tppets Operations: Advisors:
Callum Cook [ ¢ S ™ Charlie Holt ™ Bill Kelly
Ray Milne o =l John Smart
Eric Beyer
4 L4 v y 4
Sub-Sea Pumping: BOP / POD Wild Well Control
Infrastructure: Cementing John Sharadin Well Integrity. Merrick Kelte: Joe Dean Sub-Sea Riser:
Mike Ward Mike Bednarz Mike Fowler Phil Pattilo Steve Guill Olf Thompson Oskar Kudla
John Boyle Tom Boyd Mike Mullen Kurt Mix Nemon Frase: Bill Burch Bobby Smith
Tom Ames Keith Powell Chris Murphy
v | | !
Technip Tech Schlumberger .
Support; Cementing: J::;u;::rl:l;cir Bob Quitzau
Fred Scamaroni Alejandro Mendida Amit Singh Jerry Shursen
Technip TBD Mitch Rice g
| ]
v A 4
Cameron Tech Halliburton Halliburton
Support: Cementing: Pumping:
Ron Pfluger Chris Daigle Hank Porter
Cameron TBD Matt Dauzal Tokes Adoun 1
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Go/No Go

Can we Kill the well?

Is the well dead?
Bridging & Sealing BOP
Cementing

BOP on BOP

Cut Riser

Weather Impacts
Changing to BU boat
Riser kink failure
Working the hours of darkness
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?Broach at the Seabed

»15% SF on Burst Disk
»>Pump Schedule

?Do Not Kill Well, More Qil Flowing

»Erosion/Kink

?People, Pressure, SIMOPS

»Operational Control

»Qrganization
»Communications

?Pressure Data Reliability
#5 Sources SS
»Surface to SS Pressure Relationship  Finger Printing

?Impact Relief Well Success

?Public Perception of Failure
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Limited
Collection

YES TopLMRP
Cul Risar #{ Colcclion

(8)

Lang
Tern

gor /gop | Success |

©) END

Failure

Top LMRP

| TopEOP
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(D)

-
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RITT 1 RITT2 | (A)RITT (B) LMRP | BOP Cap
3 Cap
Location Cperational Seafioor Construction Construction Construction

Execution | 7Collectionis | 7Collection is | ?Collection is | ?Orill and ?Collection is | ?Hydrate ?Hydrate
Issues not 100% not 100% not 100% seal tap not 100% SLMRP
?Crimp Riser | ?Potential Removal
; for hydrate
?
r5eals formation
?Pipe in
Trench
Risk ?Low Risk - | ?Low Risk - ?Low Risk - ?Moderate ?Tool lift off | ?Tool lift off | "Tool lift off
Proven Proven Proven
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(D) Flex Joint or
BOP Overshot

Swing Valve on
LMRP

LMRP

Execution ?Hydrate formation ?More complicated ?More complicated
Issues 2Hydrate formation 2Seals than BOP on BOP than BOP on BOP
2Drill pipe presence? 7ROV operations 7ROV operations
>Bleed Pressure ?Hydrate formation ?Hydrate formation
?Drill pipe presence? 7Drill pipe presence?
Risk Breach of 18 Breach of 18 Breach of 18 Breach of 18
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Proportional Increase In Rates
Current WHFP vs Seabed Ambient Pressure
1.40 ] t
—¢—Flow in Annulus, No Drill String, Skin=10 /

1.35 +— —a—Flowin Annulus, No Drill String, Skin = 50
- i Flow in Annulus, Drill String, Skin=0
é’ 1.30 1 —-»-Flow in Annulus, Drill String, Skin = 50 B
= 1.95 || —¥Flowin Casing, Skin=0 e
= —s—Flow in Casing, Skin = 50 \{/
S 120 // 1
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S 115 B =
Z 110 Pz
TH / L=

1.05 %" gt

1.00 /

2000 2500 3000 3500 4000 4500
WHFP (Upstream of BOP) (psia)
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