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Mr. Dan Stoltz

BP Well Team Leader
200 West Lake Park Blvd.
Houston, TX 77079

26 May 2010

Subject: Discoverer Enterprise

Reference: Acceptance of Well Control Equipment

Dear Mr. Dan Stoltz:

Enclosed is the report from our recent assessment of the well control equipment on the Discoverer
Enterprise. Thank you for using WEST Engineering Services to assist in performance of the well
control equipment inspection and acceptance testing.

The cooperation received from the personnel aboard the Discoverer Enterprise was most appreciated.
Special thanks go to the subsea engineers and TOI Supervisors. Their assistance allowed the testing

and assessment to progress smoothly.

The highlights of this assessment include:

Hydril Casing Shear Ram Bonnet:

Hydril Annular Preventer:

Moonpool Coflexip Hoses:

While working on the yellow pod, the subsea engineer
noticed fluid leaking from the forward casing shear ram
bonnet weep hole. No operating pressure was applied
to the bonnet. A rebuilt casing shear ram bonnet was
delivered to the rig. The rebuilt casing shear ram
bonnet operator (open and close) was successfully
pressure tested.

The Hydril Annuflex annular element was visually
inspected by use of the WEST supplied WEST Scope
video camera. The camera was run into the bore of the
annular and inspected. The result of the inspection was
that the annular element is in good condition and does
not need to be replaced at this time.

The Coflexip type hoses in the moonpool were visually
inspected. All hoses in the moonpool were observed to
have damage to the outer protective sheath and will
need to be replaced. No certification was produced on
the rig.
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While conducting this assessment, WEST has made comments and recommendations to assist
improving operation of well-control equipment, improving safety and increasing equipment reliability.
In conformance with API and ISO recommendations, WEST will follow up these recommendations to
ensure their satisfactory resolution. To expedite this process, WEST has included Section 3 in this
report.

Should you have any comments on the contents of this report, please do not hesitate to contact us at

WEST Engineering Services. It has been a pleasure to serve BP. Your faith in our service is most
appreciated.

Best Regards,

Pp-

David Moore/James L Regan

cc: M. Montgomery — WEST WEST Report #3925




Section 1: Project Summary

Operator: BP

Rig: Discoverer Enterprise
Contractor: Transocean

Location: GoM

Water Depth: 5,000 feet

Dates of Assessment: 28 April to 16 May 2010
WEST Representatives: David Moore / James Regan
WEST In-House Technical Review: Gene Nimmo

WEST In-House Administrative Review:  Lindsay Skinner

Operator Personnel

Well Site Leaders: Chris Rawson
discover@bp.com
George Walker
discover@bp.com

Contractor Personnel

Rig Manager: Todd Wilson
todd.wilson@deepwater.com
832-587-8859

OIM: James Ingram
oim.den@deepwater.com
713-232-8245

Subsea Superintendent: Geoff Boughton
geoff.boughton@deepwater.com
832-587-8535

Subsea Engineers: Brian Gore
srsubsea.den@deepwater.com
Patrick Allen
713-232-232-8245




Section 2: Executive Summary

WEST was requested by BP to go to the Discoverer Enterprise to perform an audit of the well control
equipment in regards to its fit for purpose condition.

Hydril 18-3/4" 15,000 psi Casing Shear Ram with 22" Operator:

While working on the yellow pod, the subsea engineer noticed fluid leaking from the forward casing
shear ram bonnet weep hole. No operating pressure was applied to the bonnet. See Daily Report #11.

A rebuilt casing shear ram bonnet was delivered to the rig. See Daily Report #16. The rebuilt casing
shear ram bonnet operator (open and close) was pressure tested to 4,000 psi for five minutes each
before the bonnet was installed on the body. The bonnet was then installed on the forward casing
shear ram body and bonnet bolts torqued to 2,000 ft/Ibs. The 16 each forward casing shear ram
operator bolts were replaced as per Hydril Advisory 09-001. The new bolts were installed and torqued
to 1,700 ft/lbs using Moly 503 lubricant. The bolts are 1-1/2 x 5-1/2”, Hex head, Xylan coated and
Inconel 718 precipitation hardened. See Daily Report #17.

The ROV hot stab was connected to the upper blind shear rams and the blind shear rams were closed
with 3,000 psi. The forward casing shear ram bonnet was pressured to 200-300 psi for five minutes

and 15,000 psi for five minutes. Both tests were successfully charted and witnessed by WEST. See

Daily Report #18.

Annular Preventer — Hvdril GX Annuflex 18-3/4" 10,000 psi:

The Hydril Annuflex annular element was visually inspected using the WEST scope video camera.
The camera was run into the bore of the annular and inspected. The result of the inspection was that
the annular element is in good condition and does not need to be replaced at this time. The video of
the inspection was given to the subsea engineer. See Daily Report #5.

The annular was wellbore pressure tested to MWP. The annular was closed with 1,500 psi. The
annular was then pressure tested to 200-300 psi for five minutes and 10,000 psi for five minutes using
a 5”7 and a 6-5/8” test joint. The inner and outer bleed valves were incorporated into the annular tests.
The half-open tool was then installed on both valves and a 250 psi for five minutes and 10,000 psi
pressure test was performed. Since the WOM valve seals on the upstream and downstream of the gate
the half-open tool keep the valve in the half-open position so the bonnet gasket can be pressure tested.
The final test on the LMRP was the annular U seal, the U seal was pressure tested to 2,000 psi for 10
minutes. All pressure tests were successful, charted and witnessed by WEST and MMS.All tests were
charted and acceptable. See Daily Report #10.

Moonpool Hoses

The Coflexip type hoses in the moonpool were visually inspected. All hoses in the moonpool were
observed to have damage to the outer protective sheath and will need to be replaced. No certification
was produced on the rig. See Daily Report #3.
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Ram BOPs — Hvdril 18-3/4" 15,000 psi with MPL

The ram bonnets were opened and the ram rubber goods were visually inspected. All ram packers and
top seals were replaced with new rubber goods. See Daily Report #6.

A signature test was performed on the aft middle pipe ram open and close operators. The pressure to
open or close should be in the 100-200 psi range. The pressure to open the ram was 380 psi. The
MPL was removed from the housing and both locknut bearing replaced. A signature test was
performed on the forward upper pipe ram MPL open and close operators. The opening pressure was
recorded at 435 psi. The MPL was removed from the housing and both locknut bearing replaced. A
signature test was performed on the lower blind shear rams, the pressure recorded to open the rams
was 80 psi and the closing pressure was 80 psi. The signature test pressures were acceptable. A
signature test was performed on the upper blind shear rams, the pressure recorded to open the rams
was 125 psi and the closing pressure was 120 psi. The signature test pressures were acceptable. See
Daily Report #5.

The BOP stack was wellbore pressure tested to MWP. The upper and middle HVR (Hydril Variable
Rams) 4-1/2” x 7" were wellbore pressure tested to 200-300 psi for five minutes and 15,000 psi for
five minutes using a 5 and a 6-5/8” test joint. The rams were closed with 1,500 psi with the MPL
engaged and then the rams were put in the block position to vent off the closing pressure. All tests
were charted and acceptable. The subsea valves were incorporated into the ram wellbore pressure
testing. Before testing, the subsea valves were opened with 1,500 psi and then the valves were put in
the block position and closed on spring tension only and tested to 200-300 psi and 15,000 psi. The
lower outer kill valve did not fully close on spring tension, therefore would not hold a pressure test.
The valve operator was removed and replaced with a spare valve operator. See Daily Report #10.

The lower 9-5/8” casing rams were wellbore pressure tested. A 9-5/8” test joint was lowered into the
wellbore. The 9-5/8" casing rams were closed with 1,500 psi and the MPL engaged. Once the locks
were engaged the 1,500 psi closing pressure was vented to 0 psi. The low pressure applied was 200-
300 psi and the high pressure was 15,000 psi. The charts were reviewed and acceptable. The upper
blind shear rams and lower blind shear rams were wellbore pressure tested. The BSR’s were closed
with 1,500 psi and the MPL engaged. Once the locks were engaged the 1,500 psi closing pressure was
vented to 0 psi. The low pressure applied was 200-300 psi and the high pressure was 15,000 psi. The
charts were reviewed and acceptable. See Daily Report #11 and #18.

Subsea Valves WOM 3-1/16"" 15,000 psi:

All subsea valves were greased with Magnaseal grease before testing. During the pressure testing of
the WOM subsea valves, all valve cavities were pressure tested as per the manufacture’s procedure
with the valve gate in mid stroke; this is part of the Transocean pressure testing procedure.

The lower outer kill valve did not fully close on spring tension, therefore would not hold a pressure
test. See Daily Report #10. A rebuilt lower outer kill subsea valve operator was installed on the body.
The operator (open and close) was pressure tested to 3,000 psi for five minutes each before the
operator was installed on the body. 1,500 psi opening pressure will be applied to the operator and then
the pressure bled off allowing the spring to close the valve. The valve gate was wellbore pressure
tested to 200-300 psi for five minutes and 15,000 psi for five minutes. See Daily Report #16.
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Controls — Cameron Mark Il Control System.:

WEST performed a visual inspection of the BOP HPU. It was noted that the pressure relief valves on
the unit did not have certification tags installed on the valves. It is recommended that the pressure
relief valves are recertified or replaced. The surface mounted accumulator bottles were observed to be
in good condition. A visual inspection was performed on the BOP high pressure test unit. It was noted
the pressure gauges did not have a calibration date sticker affixed. See Daily Report #2.

The subsea engineer performed a mode 1 EDS. A mode | EDS is selected when there is no pipe in the
hole. The lower shear rams are closed, the riser connector is unlocked, the pod stingers are retracted
and the seals are de-energized and all stack functions go to the block position. The blue pod SEM A
was selected and the BOP stack functions were put into the drilling mode. Once the EDS was selected
a total of 28 gallons was used and the total time to operate was 25 seconds. EDS mode 1 was
successfully performed from the blue pod SEM A.

A mode 2 EDS was attempted. A mode 2 EDS is selected under normal drilling operations. The
casing shear rams are closed, the upper blind shear rams are closed, the riser connector is unlocked and
the pod stingers are retracted and the seals are de-energized and all stack functions go to the block
position. During the EDS, fluid was observed coming out of the tattle-tale port on the forward casing
shear ram bonnet. The piston seals were leaking. The subsea engineer shut down the EDS and is the
process of procuring the proper seal kit to be installed.

Further testing of the control system EDS functions (Mode #2 — Casing & Upper Shear Ram) revealed
that the casing shear ram high pressure function would not operate, troubleshooting indicated that the
quarter inch pod valve in the yellow control pod was faulty, the valve was changed and testing
continued. The casing shear ram still would not function whilst in Mode #2. Further troubleshooting
was ongoing which included the inspection of the HP casing shear close SPM. EDS Mode #2
sequence time log, the LMRP unlatched at +/- 34 Seconds using 28Gls total time used to complete the
EDS sequence was 44 seconds. See Daily Report #3.

The 5,000 psi to 4,000 psi HP casing shear ram regulator was removed from the BOP stack due to
leaking seals. A repair kit or replacement regulator was not found on the rig. TOI attempted to source
a repair kit or another regulator from the TOI fleet to no avail. The leaking regulator was installed
back on the BOP stack so function testing and wellbore testing can proceed. WEST was informed that
Hydril had sent out the wrong 5,000 psi to 4,000 psi regulator repair kit. The repair kit sent out was
P/N 313444-RK, the correct repair kit P/N is 3137445-RK. The subsea engineer will contact Hydril
and have the proper repair kit sent out. See Daily Report #18.

Wellhead Connector — Cameron HC Connector 18-3/4" 15,000 psi

The Vetco H-4 wellhead connector was removed from the stack due to BP requirements. A new
Cameron HC Collet Connector was sent to the rig to be installed. The new HC collet connector was
positioned in the moon pool in order to carry out pre installation operator pressure tests. The pressure
tests failed and a new connector was sourced. See Daily Report #4. The Cameron HC Collet
connector was removed from the set back area and prepared to be disassembled by the OEM,
Cameron. Cameron determined that the connector had to be sent to their shop to be properly repaired.
See Daily Report #5.
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The new Cameron Collet Connector was delivered to the rig. Once on the rig the connector operators
were hydraulically pressure tested. The latch, unlatch and secondary unlatch ports were pressure
tested to 3,000 psi for 10 minutes each. All tests were acceptable. The BOP stack was skidded over
the

connector and a new CX gasket was installed. The connector was raised onto the lower triple BOP
flange. The studs were coated with Moly 503 and the nuts were torqued to 7,620 ft/lbs. See Daily
Report #6. The new connector information was as follows:

18-3/4" 15k Cameron HC Collet Connector

P/N 615626-05

S/N 96-1237237-10

Attachments:

Discoverer Enterprise Stack Drawing
Hydril GX Annular BOP Drawing
Hydril Ram BOP Drawing

WOM Subsea Valve Drawing
Cameron HC Wellhead Connector

MoOw>




Flex Joint:
Annular:

LMRP Connector:
Subsea Valves:
Control System:

Discoverer Enterprise
18 % 1SK BOP STACK

Attachment A

DATUM ————
LINE
Bt %ﬁm‘%csuﬁaww
EQUIPMENT LIST
Hydril Riser: Vetco HMF 217
Hydril GX 10K Telescoping Joint:  Vetco
Vetco 15K HAR Ram BOPs: Hydril “Compact™ 15K
WOM 3-1/16" 15K Wellhead Connector: Cameron DWHC 15K
Cameron MUX, Modular Diverter: Vetco CSO




Attachment B

Hydril GX Annular BOP
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Attachment C

Hydril Compact Ram BOP
18-3/4” 15,000 psi




Attachment D

WOM Subsea Valve
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Attachment E

Cameron Model HC Connector

Secondary
Unlock Position
Piston Indicator

Actuator
Piston

Collet
Fingers
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