UNI TED STATES DEPARTMENT OF THE | NTERI OR
BUREAU OF SAFETY AND ENVI RONMENTAL ENFORCEMENT
GULF OF MEXI CO REG ON

ACCIDENT INVESTIGATION REPORT

For Public Release

1. OCCURRED N
DATE: STRUCTURAL DAMAGE
27-NOV-2015 TIME: 1115  HOURS | CRANE
[ |OTHER LI FTI NG DEVI CE
2. OPERATOR: Shell O fshore Inc. | DAMAGED/ DI SABLED SAFETY SYS.
REPRESENTATI VE: X|| NCI DENT >$25K APV bottle fail ed
TELEPHONE: [ |H2S/ 15M N. / 20PPM
CONTRACTOR: |REQUI RED MUSTER
REPRESENTATI VE: | SHUTDOWN FROM GAS RELEASE
TEL EPHONE: | OTHER
3. OPERATOR/ CONTRACTOR REPRESENTATI VE/ SUPERVI SOR .
ON SI TE AT TIME OF | NCI DENT: 6. OPERATI ON
| PRODUCTI ON
| DRI LLI NG
AREA: VR LATI TUDE. X| COVPLETI ON
BLOCK: 508 LONG TUDE: | HELI COPTER
| MOTOR VESSEL
5 PLATFORM | PI PELI NE SEGVENT NO.
R G NAVE:  NOBLE JI M DAY || OTHER
6. ACTIVITY: EXPLORATI ON( PCE) 8. CAUSE:
(DEVOEE/O';('\;ED;\'T /' PRODUCTI ON X| EQUI PMENT FAI LURE
7 TYPE: ] HUMAN ERROR

[ JH STORI C | NJURY
REQUI RED EVACUATI ON
LTA (1-3 days)
LTA (>3 days
RWJT (1-3 days)

EXTERNAL DAMAGE

SLI P/ TRI P/ FALL

WEATHER RELATED

LEAK

UPSET H2O TREATI NG
OVERBQOARD DRI LLI NG FLUI D

RWJT (>3 days) || OTHER
QG her Injury 9. WATER DEPTH: 9560 FT.
FATALI TY
E%EUTI ON 10. DI STANCE FROM SHORE: 163 M.
EXPLOSI ON 11. W ND DI RECTI O\:
LWC [] HI STORI C BLOWOUT SPEED: 31 MP.H
UNDERGROUND
glEJSEéTCER 12. CURRENT DI RECTI ON:
SURFACE EQUI PMENT FAI LURE OR PROCEDURES SPEED 3 MPH
COLLISION  [JHISTORIC []>$25K  []<=$25K 13 SEA STATE: 11 FT.
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17. | NVESTI GATI ON FI NDI NGS: For Public Release

On Novenber 27, 2015, while performi ng conpletion operations for Shell Ofshore Inc.
the Nobl e Jim Day experienced an incident in which one of the rig's riser tensioning
bottles failed and was ejected into the Gulf of Mexico.

The Nobl e Ji m Day had been perform ng conpl etion operations on Shell Ofshore’s 006
wel | located in Wal ker Ri dge Bl ock 508, Lease GL7001. The rig had just finished
fracking the HU-5 zone of the well and was nonitoring weather conditions to deternine
a plan forward. Based on the high winds, sea state, and currents at the time, the
deci sion was nmade to put all well operations on hold and wait for weather conditions
to i nmprove before proceeding with fracki ng operations.

At approximately 11:15 hours, a |oud noise was heard and a heavy vibration was felt

t hroughout the rig. Alarns sounded that notified the crew of the source of the
probl em and personnel were sent out to investigate the issue. Upon arriving at the
ship’s Air Pressure Vessel (APV) Deck, it was observed that extensive danage had been
sustained to the surroundi ng piping, supply lines, and electrical equipnent |ocated
on that deck. It was also found that APV bottle ‘5B was m ssing and had been the
cause of the danmage. Ri ser Tensioners #5 and #8 where rendered i noperable due to the
extent of the damages, and an investigation into the cause of the incident was

start ed.

The APV Deck for the Noble JimDay is |located on the aft side of the rig, just off of
the mai n deck. The purpose of this deck is solely to house the APV bottles for the
rig's riser tensioning system Each of the rig’s 66 APV bottles nmeasure 18 feet |ong
with a 22 inch dianeter. Each bottle contains a mxture of approximately 95% nitrogen
and 5% air and has a systemrated working pressure of 2,200 psi. At the time of the
incident, the internal working pressure of the bottle systemwas set to 1900 psi.

The initial investigation confirned that the cause of the incident had originated
froma failure of the ‘5B APV bottle. Two pieces of the ruptured bottle remai ned on
the deck, while the rest of the bottle was ejected off of the rig into the Gulf of
Mexi co. Operations onboard the rig remained shut down so that the damages coul d be
assessed and repaired, while the remaining pieces of the APV bottle were sent in for
further analysis.

Al t hough an in depth exam nation of the bottle fragments failed to identify a
specific failure point, all test results seemto point toward ‘stress corrosion
cracking . Stress corrosion cracking is a process where fatigue stress in a netal is
accel erated by the introduction of a contamnate, in this case it is chlorides.
Traces of chlorides were found in sanples that were taken fromthe cracks of both
bottle fragments and are known to contribute to 'stress corrosion cracking'

Chlorides are present in all offshore environments and are believed to have
contributed to the bottle’'s failure. It was also stated in the operator’s report that
the initial stress points of the bottle are believed to have originated fromthe bolt
holes in the flange on the neck of the bottle, although chlorides were also present
in the head-to-shell welds of the bottle. The chlorides are believed to have been
deposited into the bolt holes and exposed welds of the bottle due to the splash and
spray of seawater onto these surfaces. Possible sources of the stress points that
were identified at the bolt holes and welds coul d have been caused by vibration
pressure fluctuations, bolt torque, or a conbination of any of these. The APV bottles
are exposed to all of these conditions throughout the course of nornal operations.

Additional tests were performed on the remai ning APV bottles onboard the facility. O
the 65 bottles that remmined, 9 were renpved from service due to simlar defects that
were found during the test performed on the ruptured bottle. Al of the defects were
| ocated on the necks of the bottles and all on their inside surfaces. The other
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For Public Release

bottles in the systemwere deternmned to be in good condition and each nmet or
exceeded the manufacturer’s specifications. Mre frequent inspections and an inproved
i nspection procedure, utilizing ultrasonic testing, was put into place in an attenpt
to prevent a reoccurrence. In addition, Noble issued a safety alert to all rigs
utilizing simlar equi pnent which prevented any personnel from accessing the APV
bottle area and required that ultrasonic testing be performed on all bottles in

servi ce.

18. LI ST THE PROBABLE CAUSE(S) OF ACCI DENT:

"Stress corrosion cracking' was determned to be the | eading cause of the incident.
Stress Corrosion Cracking is a process were fatigue stress within a nmetal is
accel erated by the introduction of a contanmi nate.

19. LI ST THE CONTRI BUTI NG CAUSE(S) OF ACCI DENT:

"Stress points' exerted onto the bottle fromnormal operations are believed to have
been what initially began the "stress corrosion cracki ng" process. These "stress

poi nts" coul d have been caused by vibration, pressure fluctuations, bolt torque, or a
conbi nati on of any of these.

20. LI ST THE ADDI TI ONAL | NFORVATI ON

The APV Bottles in question are unique to Noble Drilling and are currently depl oyed on
four of Nobles rigs. The rigs that are using these types of bottles are the 'Noble
Danny Adkins', the 'Noble JimDay', the 'Noble Dave Beard', and the 'Noble d yde
Boudreaux'. Al of the rigs nmentioned are not currently engaged in any well operations

and Noble Drilling has since made the decision to replace all of the al uni num APV
Bottles with steel APV Bottles due to steels ability to better resist stress corrosion
cracki ng.
21. PROPERTY DAMAGED: NATURE OF DAMAGE:

APV Bottl e and surroundi ng piping, Lost overboard or destroyed.

supply lines, and el ectrical equipnent.

ESTI MATED AMOUNT ( TOTAL) : $355, 000
22. RECOMMENDATI ONS TO PREVENT RECURRANCE NARRATI VE:
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The Houma District Ofice has no recommendati ons for the O fice of |ncident
I nvestigations at this tine.

For Public Release

23. PCOSSI BLE OCS VI OLATI ONS RELATED TO ACCI DENT: NO

24, SPECI FY VI OLATI ONS DI RECTLY OR | NDI RECTLY CONTRI BUTI NG NARRATI VE:
N A

25. DATE OF ONSI TE | NVESTI GATI ON:

30- NOv- 2016
26. ONSI TE TEAM MEMBERS: 29. ACCI DENT | NVESTI GATI ON
dint Canpo / Janes Richard / PANEL  FORMED: NO
OCS REPORT:

30. DI STRI CT SUPERVI SCR:

Bryan Domangue

APPROVED
DATE: 30- JUN- 2016
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