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

ACCIDENT INVESTIGATION REPORT

1. OCCURRED | STRUCTURAL DAMAGE

DATE: 30-APR-2018 TIME: 2230 HOURS | [CRANE
, , OTHER LI FTI NG
2. OPERATOR Murphy Exploration & Production {T|paAMAGED/ DI SABLED SAFETY SYS.

REPRESENTATI VE: _| NCI DENT >$25K

TELEPHONE: |H2S/ 15M N. / 20PPM

CONTRACTOR: | |REQUI RED MUSTER

REPRESENTATI VE: | |SHUTDOWN FROM GAS RELEASE
TELEPHONE: X]OTHER Chenical leak in flying | ead

3. OPERATOR/ CONTRACTOR REPRESENTATI VE/ SUPERVI SOR 8. OPERATI ON:
ON SITE AT TI ME OF | NCI DENT:

[X] PRODUCTI ON
| DRILLING
4. LEASE: GL0437 || WORKOVER
: - || HELI COPTER
BLOCK: 4  LONG TUDE: [ | MOTOR VESSEL
] PI PELI NE SEGVENT NO.
5. PLATFORM ] oTHER
R G NAME:
6. ACTIVITY: EXPLORATI ON( POE) 9. CAUSE:
DE.\%OSZEDW PRODUCTI N [ | EQUI PVENT FAI LURE
7 TYPE ( ) | HOVAN ERROR
' ' | EXTERNAL DAMAGE
[ JH STORI C | NJURY | SLI P/ TRI P/ FALL
REQUI RED EVACUATI ON | VEATHER RELATED
LTA (1-3 days) | LEAK
LTA (>3 days | UPSET H20 TREATI NG
RWJT (1-3 days) | OVERBOARD DRI LLI NG FLUI D
RWJT (>3 days) || OTHER
Qher Injury 10. WATER DEPTH: 5822 FT.
FATALI TY _
POLLUTI ON 11. DI STANCE FROM SHORE: 75 M.
FI RE
12. W ND DI RECTI ON:
EXPLCSI ON SPEED: M P. H.
LWC [ HI STORI C BLOWOUT
UNDERGROUND 13. CURRENT DI RECTI ON:
SURFACE SPEED: M P. H.
DEVERTER
SURFACE EQUI PMENT FAI LURE OR PROCEDURES 14. SEA STATE: FT.

COLLISION  [JHSTORIC []>$25K  []<=$25k 15 PICTURES TAKEN.
16. STATEMENT TAKEN:
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17. | NVESTI GATI ON FI NDI NGS

On April 30, 2018, Mirphy reported a subsea unbilical |eak coming froma chemn ca
injection line, a Hydraulic Flying Lead (HFL), for the De Soto Canyon (DC) 4 subsea
wel |l . The Murphy owned DC 4 subsea well ties back to the Petronius Facility, Viosca
Knol | (VK) 786, operated by Chevron. The chenical that was being di scharged fromthe
line was a paraffin inhibitor, Nalco EC 6004A, which contains the toxic cheni ca
napht hal ene. It was later discovered there were two leaks in total, one on the HFL

| ocat ed between the manifold and the Subsea Unbilical Termni nation Assenbly (SUTA) and
the second on the pressure cap of the Pipeline End Term nation (PLET) where it
connects to the pipeline manifold.

The | eaks were undetectable both visibly at the water’s surface and by detection
instruments on the facility due to the water depth making it unable to deternine when
t hey began. The maximum estimated volume discharged is 900 bbls.

SEQUENCE COF EVENTS:

On April 30, 2018, Murphy was using a Renpbte Operated Vehicle (ROV) to performa subsea
survey for a future installation of a new PLET. Wile perform ng the survey, the ROV
operator identified a plume conming froma nearby single 1/2 inch chenical injection
line, a HFL.

The i mmedi ate action taken was to decrease the injection rate of paraffin inhibitor
from200 to 72 gallons per day. This was done to keep chemical pressure in the
urmbilical lines and prevent seawater ingress. Seawater ingress may cause hydrates to
forminside the line. A different chem cal or sonething | ess toxic was not used because
this unbilical is about 27 mles |long and a new cheni cal would not have reached the

di scharge point by the time the HFL was i sol at ed.

The NRC was notified on May 1st at 1150 hours and assi gned NRC# 12310836.

A tel econference was held May 2nd wi th Mirphy, Chevron, BSEE New Ol eans District
(NOD) and the BSEE Pipeline Section. Miurphy stated that the HFL was not isolated from
the pipeline at the tine of the ROV discovery because it was not the correct class of
ROV.

A subsea intervention vessel, the MV Ross Candi es, was then di spatched and able to
isolate and repair the |l eak on May 3, 2018 at 1750 hours.

BSEE | NVESTI GATI ON

During the BSEE investigation, BSEE revi ewed Miurphy' s Root Cause Anal ysis (RCA) and
information in response to questions from BSEE investigators. The RCA reveal ed that the
hose assenbly was rated for the appropriate collapse pressure. The system had been
installed in 2015 and tested and denonstrated full pressure integrity. However, at an
unknown tine after May 1, 2017 (the date of the last ROV inspection), the outer sheath
of the hose suffered damage due to chafing against the nmounting bracket as a result of
either pulsation in the line or current effects noving the hose. Once the outer jacket
was conprom sed the external seawater hydrostatic head pressure was able to act
directly on the inner pressure sheath of the hose. This head pressure was reacted by
the internal head pressure of the chenmical plus the positive punp pressure on the
surface resulting in a higher internal pressure than external. Once the outer jacket
was conprom sed the coll apse resistance of the wire braiding was |ost. Note: The hose
itself is rated for a differential pressure in collapse of 3,262 psi but once the outer
jacket is conprom sed the coll apse resistance of the wire braiding is |ost.
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At sonme point the differential pressure across the inner sheath went negative
(possibly due to debris in the check valve) resulting in a collapse condition on the
i nternal pressure sheath. The coll apse pressure on the pressure sheath pressed it up
agai nst the steel inner mandrel of the end fitting causing it to tear. When the |ine
returned to nornmal operation the chenical |eaked out of the tear, through the wire
brai di ng, and out through the outer jacket wherever that jacket could not contain the
pressure.

No sheen was sighted that was attributed to this incident. This could be due to
several factors including the solubility of the chem cal, water depth, rate of
di scharge, pressure, or size of the hole in the line.

Vi deos were received by BSEE, taken by the ROV, illustrating the locations of the two
| eaks.

BSEE found an issue with Murphy’s NRC report stating that the worst case di scharge for
this incident was around 127 gallons. The last tinme Mirphy | ooked at this equipnent
subsea was May 1, 2017. Murphy stated on May 15, 2018, they could not deternine when
the | eak occurred exactly. Therefore, BSEE deternined the worst case di scharge shoul d
be cal cul ated based on the |leak starting May 2, 2017. The di scharge range was

calcul ated at 37,000 gallons to 1.6 nmillion gallons. BSEE notified the Environnental
Protection Agency (EPA) of these findings.

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

e The chemical injection lines, a Hydraulic Flying Lead (HFL) sustai ned breaches or
breaks in two | ocations.

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

« Danmge sustained to the outer jacket of the chemical injection line. Once the outer
j acket was damaged, the line's collapse resi stance was conprom sed

e Positive pressure was not naintained in the chemcal injection |line which resulted
in a collapsed and then torn |ine.

20. LI ST THE ADDI Tl ONAL | NFORMATI ON

21. PROPERTY DAMAGED: NATURE OF DAMAGE

ESTI MATED AMOUNT ( TOTAL) :
22. RECOVMENDATI ONS TO PREVENT RECURRANCE NARRATI VE:

The BSEE New Orleans District recomends for the Office of Incident Investigations to
consi der posting a safety alert which provides the follow ng information regardi ng subsea
unbi | i cal s:

1. Update operating procedures to ensure that unbilical lines are positively pressured
2. Providing operator training to ensure the line does not get bled to zero for any
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mai nt enance tasks

3. Add a check valve to the systemtopsides to ensure a positive pressure is naintai ned on
the system

4. Add a | ow pressure alarmon the chemical punp skid for any injection lines that are
connected subsea with a hose

23. PGSSI BLE COCS VI OLATI ONS RELATED TO ACCI DENT: NO

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

25. DATE OF ONSI TE | NVESTI GATI ON: 28. ACCI DENT CLASSI FI CATI ON:

29. ACCI DENT | NVESTI GATI ON
PANEL FORMED: NO
26. | NVESTI GATI ON TEAM MEMBERS:

Geral d Taylor / OCS REPORT:

30. DI STRICT SUPERVI SOR:
Davi d Trocquet

27. OPERATOR REPORT ON FI LE:

APPROVED
DATE: 13- FEB- 2019
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