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
DATE: | STRUCTURAL DANMAGE
28-JUL-2012 TIME: 0600 HOURS — CRANE
_ —|OTHER LI FTI NG DEVI CE
2. OPERATOR: St one Energy Corporation | DAMAGED/ DI SABLED SAFETY SYS.
REPRESENTATI VE: X|I NCI DENT >$25K  Booster Gas Conpressor
TEL EPHONE: —|H2S/ 15M N. / 20PPM Danage
CONTRACTOR: —
REPRESENTATI VE: — REQUI RED MUSTER
TEL EPHONE: — SHUTDOWN FROM GAS RELEASE
— OTHER
3. OPERATOR/ CONTRACTOR REPRESENTATI VE/ SUPERVI SOR
ON SI TE AT TIME OF | NCl DENT: 6. OPERATI ON:
| PRODUCTI ON
4. LEASE: 00089 —| DRI LLI NG
AREA: EC LATI TUDE: | WORKOVER
BLOCK: 64 LONG TUDE: | COVPLETI ON
| HELI COPTER
5. PLATFORM A || MOTOR VESSEL
RI G NAME: | PI PELI NE SEGVENT NO.
| OTHER
6. ACTIVITY: ] EXPLORATI ON( POE)
8. CAUSE:
DEVEL OPMENT/ PRODUCTI ON
. TYPE: ( DOCDY PCD) X| EQU PVENT FAI LURE
: : | HUMAN ERROR
|:|HI STORI C | NJURY EXTERNAL DAVAGE
LTA (1-3 days) | VEATHER RELATED
LTA (>3 days ] IEJE@ET H20 TREATI NG
RWJT (1-3 d
( ays) — OVERBOARD DRI LLI NG FLUI D
RWJT (>3 days) — OTHER
O her Injury —
FATALI TY 9. WATER DEPTH: 50 FT.
POLLUTI ON
FI RE 10. DI STANCE FROM SHORE: 21 M.
EXPLOSI ON
LWC H STORI C BLOAOUT 11. WND DI RECTION:  NW
UNDERGROUND SPEED: 3 MP.H
SURFACE
DEVERTER 12. CURRENT DI RECTI ON:
SURFACE EQUI PMENT FAI LURE OR PROCEDURES SPEED: 3 MP.H
COLLISION  [JHISTORIC []>$25K  [] <=$25K
13. SEA STATE: FT.
MVB - FORM 2010 PAGE: 1OF 9

EV2010R 15- NOv- 2012



17. 1 NVESTI GATI ON FI NDI NGS

On the norning of July 28, 2012, at approxi mately 0400 hours the production crew at
EC- 46- A pl atform was awakened by the SCADA system alarm The SCADA system i ndi cated
that the emergency shutdown device (ESD) had been activated at EC 64-A (unnmanned
satellite platforn) for unknown reasons. Believing that there was no cause for alarm
the | ead operator decided to wait until later (approximately 0600 hours) to call for
the field boat to transport production operators over to EC-64-A to assess the cause
of the ESD activation. While en route to EC-46-A, the boat crew contacted the
operators and informed them of snoke enmanating from EC-64-A platform The field boat
pi cked up two operators and travel ed approximately 20 m nutes to EC 64-A. Upon
arrival, the field boat utilized its fire monitors to extinguish the fire in the
rental booster gas conpressor skid. Subsequent to extinguishing the major flanes,
the operators boarded the platformand utilized hand held fire extinguishers to
extinguish the remaining incipient fires. The fire danage was confined to the
conpressor (i.e. Wrthington "SUPERCUB") skid and there was no report of any
pol I uti on associated with this incident.

On July 28, 2012, BSEE conducted an initial onsite investigation and | earned that
operators perforned an inspection of the conpressor the day preceding the incident
and did not report any unusual anonmalies with respect to the conpressor's
performance. The BSEE investigation teanis assessnent of the conpressor unit
reveal ed that the nunber 2 cylinder separated fromthe di stance piece and there were
| oose bolts (i.e. studs) on the nunber 4 cylinder gas inlet flange, both being a
rel ease point of high pressure natural gas into the atnosphere. The conpressor's
crankcase tie down stud on |left side of conpressor frane between nunber 1 and nunber
3 cylinders was found broken. The conpressor crankcase lube oil filter housi ng which
is made of malleable netal was destroyed in the fire. Thus, allowing in excess of 50
gal lons of lube oil in the crankcase to |leak into the compressor skid and fuel the
fire. The investigation teamalso | earned that a 250 gallon pol ypropyl ene (poly)
tank was used as a lube oil "day tank" and mounted inside the conpressor skid
approximately 12 feet fromthe nunber 2 cylinder. The day tank contained
approxi mately 225 gallons of oil and was destroyed in the fire. Its flammable
contents also | eaked into the conmpressor skid and fueled the fire. Furthernore, the
conpressor unit's engine was equi pped with turbo chargers located in close proximty
to the number 2 cylinder. Turbo chargers operate at extrenely high tenperatures
capabl e of igniting natural gas vapors.

The BSEE investigation team al so | earned of several other significant factors that
either directly or indirectly contributed to the catastrophic failure of the studs
that secure the nunber 2 cylinder to the distance piece. Operators responsible for
dai ly inspections of the conpressor unit at EC-64-A stated that this unit had an
excessive vibration issue (capable of breaking double XX heavy nipples) that was
ultimately resol ved when extensive repairs were perforned on the conpressor unit
during an overhaul in June, 2010. BSEE requested and revi ewed conpressor mai ntenance
service reports fromthe June, 2010 overhaul up to the date of the incident. BSEE s
revi ew of these reports revealed that the | evel of detail with respect to the type of
wor k documented during PMinspections by the nechanics was inconsistent. The reports
provi ded no evidence that critical studs manipul ated during the overhaul were
"periodically rechecked for tightness" in accordance with chapter 7 of the "SUPERCUB"
Conpressor Installation, Operating and M ntenance nmanual. The reports reviewed al so
reveal ed that, although mechanics performed necessary "call out" type work between
June, 2010 and August, 2011, the frequency of routine PMinspections was inconsistent
with the third party conpany's plan for conducting PMtype inspections on their
conpressor units. At some point between June 10, 2012, and July 2, 2012, the
conpressor devel oped a notable oil |eak between the nunber 2 cylinder and the
di stance piece. On July 2, 2012, two third party mechanics arrived at EC-64-A to
perform preventive mai ntenance (PM on the conmpressor unit. As part of the
mai nt enance wor k perforned; the mechani cs docunented "pulling doors on distance
pi eces and checking bolts". An interview with the mechanics that perfornmed the PM
reveal ed that they utilized a "breaker bar and socket with a 4 foot cheater pipe"
rather than adhering to the manufacturer's recommendation to utilize a torque wench
for tightening the bolts that secure the nunmber 2 cylinder to the distance. This
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nmet hod of checking the tightness of the bolts was referred to as the "field check"
technique by the third party conpressor conpany, but yet the purpose for tightening
the bolts was to minimze the | eak between the nunber 2 cylinder and the distance
piece. It was reported that the third party mechanics inforned the | essee's field
operator representative (in an undocumented conversation) that the nunber 2 cylinder
woul d have to be sent to a machine shop in order to properly address the |eak. The
i nvestigation al so reveal ed that although the | essee was contractually obligated to
provide transportation for third party nechanics to access the rental conpressor at
EC-64-A, they did not provide nmuch oversight of the work perfornmed by the mechanics.
Furthernore, the third party conpressor conpany utilized subcontract mechani cs on
their behalf to perform maintenance on the rental conpressor unit at EGC 64-A

As a result of the platformbeing unmanned at the tine of the incident, the BSEE

i nvestigation teamis uncertain of the exact sequence of events that transpired on
the early nmorning of July 28th, but as a result of interviews with personne
experienced with simlar conpressor incidents and the extensive review of the
conpressor conponents involved in the incident; the follow ng chain of events are
bel i eved to have occurred:

1. The studs that secured the nunber 2 cylinder to the distance piece failed
catastrophically (Vibration becanme extrenely violent) which caused the nunber 2
cylinder to shift resulting in a change in the nunber 2 piston rod clearance inside
the cylinder, thus allowi ng the piston rod to damage (scar) the rod packing and then
strike the crank end of the cylinder wall. The conpressor crankcase vibration swtch
acti vat ed.

2. As the nunber 2 cylinder separated approximtely Y inch fromthe di stance piece,
gas escaped into the atnosphere as a result of danage to the rod packing.

3. Natural gas was ignited by one, a conbination of, or all of the follow ng factors:
a) The extrenely hot turbo charger. b) A significant influx of gas into the engine
air breather. c) Metal to metal contact in the area of the number 2 cylinder when the
unit nade its final revolutions during the shutdown process.

4. The flash fire ignited used lube oil and possibly oil saturated absorbent pads in
the conpressor skid.

5. The fire spread to the nearby poly tank which nelted and | eaked | ube oil into the
conpressor skid causing the fire to spread throughout the skid.

6. The fire nelted the mall eabl e conpressor crankcase |ube oil filter housing causing
lube oil to leak into the conpressor skid and spread the fire.

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

A catastrophic failure of the studs that secured the nunber 2 cylinder to the distance
pi ece of the rental booster gas conpressor initiated a sequence of events, as
described in the Investigative Findings, which ignited and fueled the fire.

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

1. Possibility that prior history of vibration caused damage to studs that
catastrophically fail ed.

2. Possibility of repetitive tightening of the studs that catastrophically failed as a
result of re-using the same studs tine after tine caused the studs to stretch and
becone fatigued.

3. Possibility of the studs being over tightened during the process of utilizing a
"breaker bar and socket with a 4 foot cheater pipe" in an attenpt to stop the oil |eak
that devel oped between the nunber 2 cylinder and the di stance piece.
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4. The failure to follow chapter 7 of the "SUPERCUB" conpressor operating and

mai nt enance manual, may have led to the catastrophic failure of the studs that secured
the nunber 2 cylinder to the di stance piece.

5. The lessee failed to provide oversight of critical work being performed on the
rental conpressor onboard their platform

6. The lessee failed to recogni ze the hazards involved with mounting a 250 gallon poly
[ ube oil day tank inside the conpressor skid. As a result, the possibility of the

vi ol ent vibration associated with the nunber 2 cylinder caused the poly tank to
devel op a leak which led to the fire being exacerbat ed.

20. LI ST THE ADDI TI ONAL | NFORVATI ON

The twel ve studs that failed on the nunmber 2 cylinder were sent to an independent | ab
for exam nation and testing. The examiner's results revealed that nine of the twelve
studs showed sonme anount of fatigue, the npst being 40 percent and the | east being 10
percent with the remnaining percentage being affected by shear. The visual exam nation
of the nunber 1 stud revealed this stud was affected by corrosion and the type of
fracture appeared to be the result of 100 percent fatigue whereas the type of fracture
associated with studs 2, 6 & 9 were the result of 100 percent shear with the remaining
studs affected by a conbination of fatigue and shear. Three other studs were al so

af fected by corrosion.

Al t hough the BSEE investigation teamwas unable to determ ne whether the studs that
failed were the original studs fromwhen the unit was first assenbled, it was noted in
the i ndependent |ab report that "there were two different |ooking bolts (i.e. studs)

used on this conpressor.” The lab report also stipulates "Both types of bolts were
tested for tensile properties and the results were very simlar and within ASTM
specifications for B7 bolts."” It is inportant to note that the data anal yzed di d not
consider the effects of utilizing a breaker bar and four foot cheater pipe to tighten
t he studs.
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21. PROPERTY DAMAGED: NATURE OF DAMAGE

Conpressor conponents Fire damage

ESTI MATED AMOUNT ( TOTAL): $600, 000
22. RECOWWENDATI ONS TO PREVENT RECURRANCE NARRATI VE:

Lake Charles district reconmends OSMissue a safety alert in order to heighten

i ndustry's awareness of the significant findings associated with this investigation
and provide recommendati ons to preclude or avert a reoccurrence of this nature as
fol | ows:

1. Review OEM specifications in order to determ ne proper tightening requirenents
of conpressor fasteners (i.e. studs, bolts, ect.) during installation and

nmai nt enance.

2. Review OEM specifications in order to deternm ne the recomended frequency and

i nstances for checking the proper tightness of fasteners associated with

conpr essors
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3. Evaluate the condition of fasteners that are being considered for re-use.

4. Survey offshore facilities to identify sites that utilize plastic tanks
contai ning flammbl e |iquids and evaluate the |ocation on the facility in which
such tanks are being utilized. It is recommended that plastic tanks stored in
close proximty to high vibration areas, high heat sources, conpressor packages,
etc. be relocated to an area nore suitable for such containers.

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:

25. DATE OF ONSI TE | NVESTI GATI ON:

28-JUL- 2012
26. ONSI TE TEAM MEMBERS: 29. ACCI DENT | NVESTI GATI ON
PANEL FORVED: NO
Scott Mouton / Darron Mller /
Mtch Klunp / Carl Matte / Quy OCS REPORT:
Bertrand / '
30. DI STRICT SUPERVI SOR
WIllianmson, Larry
APPROVED
DATE: 14- NOV- 2012
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FIRE/EXPLOSION ATTACHMENT

1. SOURCE OF IGNITION: Turbo charger, engine intake, and or netal to metal contact

2. TYPE OF FUEL: GAS
aL

DI ESEL
CONDENSATE

HYDRAULI C
OTHER | ube oil

MOOOOX

3. FUEL SOURCE: Rel ease of gas from booster gas conpressor unit.

4. WERE PRECAUTI ONS OR ACTI ONS TAKEN TO | SOLATE
KNOM SOURCES OF | GNI TION PRIOR TO THE ACCI DENT ? NO

5. TYPE OF FI REFI GHTI NG EQUI PMENT UTI LI ZED: HANDHEL D

WHEELED UNI' T
FI XED CHEM CAL
FI XED WATER
NONE

X OO0 X X]

OTHER Boat firewater nonitor
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INJURY/FATALITY/WITNESS ATTACHMENT

OPERATOR REPRESENTATI VE
[] CONTRACTOR REPRESENTATI VE
[] orHer

[1 1NouRry
[] FATALITY
[} wTnEss

NAME:

HOVE ADDRESS:
aTy:

WORK  PHONE:

EMPLOYED BY:
BUSI NESS ADDRESS:
aTy:

ZI P CODE:

STATE:

TOTAL OFFSHORE EXPERI ENCE:

STATE:

YEARS

OPERATOR REPRESENTATI VE
[] CONTRACTOR REPRESENTATI VE
[] orrer

[1 1NouRry
[] FATALITY
[ wTnEss

NAME:

HOVE ADDRESS:
aTy:

WORK PHONE:

EVPLOYED BY:
BUSI NESS ADDRESS:
CTy:

Z| P CODE:

STATE:
TOTAL OFFSHORE EXPERI ENCE:

STATE:

YEARS

FORM 2010
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