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: 17-JAN-2019 TIME 0930 HOURS

2. OPERATOR Renai ssance Offshore, LLC

REPRESENTATI VE:
TELEPHONE:

CONTRACTOR:
REPRESENTATI VE:
TELEPHONE:

For Public Release

] STRUCTURAL DAMAGE

CRANE

[ |OTHER LI FTI NG

|| DAMAGEDY DI SABLED SAFETY SYS.

X|I NCI DENT >$25K  $500, 000
H2S/ 15M N. / 20PPM

| |REQUI RED MUSTER

SHUTDOMWN FROM GAS RELEASE

| OTHER

3. OPERATOR/ CONTRACTOR REPRESENTATI VE/ SUPERVI SOR 8. OPERATI ON:

ON SITE AT TI ME OF | NCI DENT:

4. LEASE: @1604
AREA: WD LATITUDE:  28.587231
BLOCK: 152 LONG TUDE: -89.6998

5. PLATFORM A

Rl G NAME:
6. ACTIVITY: EXPLORATI O\( POE)
DEVEL OPMENT/ PRODUCTI ON
( DOCDI POD)
7. TYPE:

[]H STORI C I NJURY
REQUI RED EVACUATI ON
LTA (1-3 days)
LTA (>3 days
RWJT (1-3 days)

RWJT (>3 days) ] OTHER
Qther Injury 10. WATER DEPTH: 373 FT.
ngbgé\, 11. DI STANCE FROM SHORE: 28 M.
FI RE
12. W ND DI RECTI ON:
LSl N SPEED: M P. H.
LWC [] HI STORI C BLOAOUT
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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x| PRODUCTI ON

| DRI LLI NG

[ | WORKOVER
COVPLETI ON

HEL| COPTER

[ | MOTOR VESSEL

| PI PELI NE SEGVENT NO
OTHER

9. CAUSE:

EQUI PMENT FAI LURE
HUVAN ERROR
EXTERNAL DAMAGE
SLI P/ TRI P/ FALL
WEATHER RELATED
LEAK

UPSET H20O TREATI NG

<]

OVERBOARD DRI LLI NG FLUI D

01-JUL-2019



17. | NVESTI GATI ON FI NDI NGS: For Public Release

On January 17, 2019, at 0930 hours, a fire occurred in the vicinity of the glyco
dehydration unit on the Renaissance O fshore, LLC (Renaissance) facility West Delta
(WD) 152-A, Lease OCS-G 01604. Renai ssance reported no pollution and no injuries
associated with this incident.

On the day of the incident, the Operators conducted a Job Safety Analysis (JSA) for a
field startup to return to producing after an extended shutin. The Operators and a
Mechani ¢ on the platform began the process to bring the platform back online.

During the platformstartup process, the Field Foreman visually inspected the glyco
unit. Next, the Field Foreman started the glycol unit around 0800 hours. The Field
Foreman ignited the glycol reboiler and initially set the tenperature to 200 degrees
Fahrenheit (F). Then, he began to increase the tenperature to 250 degrees F. Wiile in
the process of increasing the tenperature, the # 1 conpressor shut down due to high
pressure. The Field Foreman |l eft the glycol unit unattended while the tenperature was
i ncreasing from 200 degrees F to 250 degrees F. Then, the Field Foreman and the
Operators began refilling the diesel fuel tank on a tenporary diesel generator while
the platformwas in the final stages of startup

While the Qperators filled the tenmporary di esel generator on the top deck, the Mechanic
prepared to performan inspection and repair of an intake valve on the #3 conpressor

At approxi mately 0930 hours, the Mechanic witnessed a large flane emanating fromthe
north side of the platform He alerted the Operators of a fire and pulled the Emergency
Shut down ( ESD) .

The Person In Charge (PIC) activated the fire alarmand manned the #4 fire reel on the
west side of the upper deck. The COperator nmanned the # 9 fire reel on the east side of
the | ower deck. The Field Forman manned the # 8 fire reel located on the east side of
the | ower deck.

The Mechanic and the Night Operator donned their life jackets and went to the primry
nmuster area |located on the south side of the | ower deck. The Mechanic started the life
capsul e engi ne, preparing to launch. The A-operator alerted the personnel on the WD
133-F platformto shut in due to the fire on the WD 152-A platform

After personnel extinguished the fire, they assessed the damage and reported the fire
to the Renai ssance Production Superintendent.

Renai ssance isolated the glycol systemfromthe production system Next, Renai ssance
shi pped damaged components onshore to performa fit for service inspection and Non-
Destructive Exam nation (NDE) on the conponents. Renai ssance al so tasked third-party
contractors to renove and repl ace asbestos panels on the north side of the conpressor
bui |l di ng damaged in the fire.

The Bureau of Safety and Environnental Enforcement (BSEE), New Orleans District,
Acci dent Investigator (Al) contacted the Renai ssance Production Superintendent after
receiving notification of a flash fire on the WD 152-A platform BSEE requested
pictures of the @ycol Reboiler Unit fire to deternmne the |evel of investigation
needed. After receiving the pictures, BSEE deternined that the incident was nore
serious than a “flash fire” as originally reported. The Al and Supervisor |nspector
(SI) issued a preservation order.
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For Public Release

On January 22, 2019, the Al and a BSEE Ofice of Safety Managenent (OSM Engi neer
began the initial onsite investigation. Upon arrival, BSEE personnel took aerial
phot ogr aphs showi ng evidence that the fire reached above the conpressor buil di ng,

| ocated on the upper deck around the glycol reboiler unit. After |anding, the

i nvestigation teamcoll ected docunents, took photographs, and interviewed severa
personnel. The BSEE team conducted a hazard assessnent in the vicinity of the glyco
unit. Next, the Field Forenan verbally provided the sequence of events. BSEE then gave
perm ssion for Renai ssance to clean up the affected area to avoid nmarine debris and
pol | uti on.

On January 23, 2019, due to weather, the Al and a Production Inspector conducted phone
interviews of the personnel involved in the fire.

On January 24, 2019, the Al returned to the platformto conduct further interview and
take additional videos and phot ographs to docunent the condition of the glyco
reboiler unit.

I nvesti gators observed several tenperature safety elenents (TSE) associated with the
gl ycol unit burned out by the fire. The Al observed the dycol Reboiler’s fire-danmaged
al um num shel I, broken sight glass, nelted pressure gauges, burned heat exchanger

i nsul ation, heat-danmaged electric notor/belt, and fire-danaged electrical wiring. The
Al al so observed several conponents covered with black soot, the glycol containnment
skid half filled with burnt glycol, and fire damaged asbestos panels around the
conpressor building with [arge sections mssing. The Al observed fluid residue 20-30
feet above the glycol unit indicative of a pressure rel ease.

BSEE agrees with Renai ssance’s determination that no continual fuel sources
contributed to the fire, and the fire was exclusively external to the reboiler because
there was no damage to internal conponents.

BSEE determ ned the fuel source was a rel ease of glycol and hydrocarbon condensate out
of the reboiler’s still columm onto the stack. The stack is a probable ignition source
due to high operating tenperatures. The TSE on the stack nelts at 1170 degrees F which
inmplies that the operating tenperature nay reach tenperatures greater than 660 degrees
F. The ignition tenperature of Triethylene dycol (TEG is 660 degrees F. Therefore,
it is likely that the glycol ignited upon contact with the stack

Rapi d tenperature rise during boiler start up likely caused an overpressure and
subsequent rel ease of glycol and liquid contaninates out of the stack. The Operator

i ncreased the tenperature from 200 to 250 degrees F without circulating glycol and

all owi ng enough time to boil off water. According to dy-Tech’'s TEG Systens Manual (an
i ndustry recogni zed training manual ), “heat the reboiler to no nore than 220 degrees F
before start up circulation.” The TEG Systens Manual al so states, “While circul ating,
the tenperature should be increased slowy to avoid flooding the still colum with
excess water vapor that could result in eruption of glycol fromthe still.”

The high water content of 21% exacerbated the overpressure. The typical water content
of the reboiler is 5-10% Water and other contani nates changed phase so rapidly that
the pressure build up within the vessel opened the Pressure Safety Valve (PSV) and
forced TEG out of the still.

The Renai ssance d ycol start up procedure did not provide specifics on the rate of
tenperature increase when starting the reboiler after an extended shut in. The dyco
start up procedure also directed to not circulate glycol until the tenperature reached
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For Public Release
350- 375 degrees F. Renai ssance identified deficiencies in training and supervision
Renai ssance failed to provide training which woul d have all owed Qperators to understand
characteristics of phase vaporization and handling contam nated or saturated gl ycol

In addition, dycol operations experts fromthe conpany @ y-tech reconmend t hat
operators continuously attend dycol start-ups. However, Renai ssance Operators left the
gl ycol skid unattended during start-up. BSEE recognizes the failure to attend the start
up as a contributing cause of the incident.

BSEE determ ned that the nost |ikely cause of the fire is the glycol stack igniting TEG
and other contami nants exiting the glycol still. The rapid tenperature build up in the
boil er during startup caused overpressure, forcing TEG of out the still. Renai ssance
failed to provide specific glycol startup procedures specifying circulation tinme before
rai sing the tenperature above 220 degrees F. Renai ssance also failed to provide proper
gl ycol training.

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

« Managenent Systens: |nadequate job procedures - The Renai ssance operating procedure
did not provide specific glycol startup procedures specifying circulation tinme before
rai sing the tenperature above 220 degrees F.

e Equi prent Failure: Lack of Insulation — Lack of insulation on the Reboiler Stack
allowed an ignition source as TEG exited the still.

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

e« Managenent Systens: Lack of Training - Renaissance failed to provide training which
woul d have al | owed Qperators to understand characteristics of phase vaporization and
handl i ng contani nated or saturated gl ycol

« Managenent Systens: Lack of Maintenance - Renai ssance did not naintain the glyco
system properly such that the water content of the glycol reached 21%

e Human Performance Error: Inattention to Task - Renai ssance operators left the glyco
ski d unattended during startup

20. LI ST THE ADDI Tl ONAL | NFORVATI ON
Corrective Actions:

Renai ssance will insulate the glycol stack as part of the corrective action. This
will elimnate hot surfaces, which are a potential ignition source, especially in
areas of possible release of produced hydrocarbons or other flammable Iiquids fromthe
vent |less than 5 feet away.

Enhance training for personnel to understand chem cal and effluent characteristics
during liquid to gas phase vaporization and handling contaminated or saturated glycol

| mprove glycol startup and shutdown procedures to define operations in place of
reference thresholds, (i.e. tenperature set points versus "bringing up slowmy", etc.)

Ensure that COperators are trained and famliar with the specific glycol reboiler
startup and shutdown procedures.

Uilize third-party expertise to conduct onsite operator conpetency assessments.
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For Public Release
Conduct a Hazard Analysis on all glycol reboilers at Renaissance's facilities to
ensure they are in a safe working condition and train personnel on the equipnent.

DATE OF ONSI TE | NVESTI GATI ON: 22- JAN- 2019 and 24- JAN- 2019

21. PROPERTY DAMAGED: NATURE OF DANAGE:
GLYCOL REBOI LER UNI T, COMPRESSCR BUI LDI NG FI RE
ESTI MATED AMOUNT ( TOTAL) : $500, 000

22. RECOMVENDATI ONS TO PREVENT RECURRANCE NARRATI VE:

New Orl eans District recommends that O coordinate with OSMto create a Safety Alert or
Safety Bulletin to address the foll ow ng concerns:

« Ensure operators provide advanced training to personnel who work with glycol that
addresses the liquid to gas phase vaporization and handling of contam nated or saturated
gl ycol .

e Ensure that conpany’ s procedures specify that the Startup of dycol systens should be a
manned operati on.

e Ensure that conpany’s procedures provide specific glycol startup procedures specifying
circulation tine before raising the tenperature of the Reboiler.

e Recommend that conpanies review their Reboiler Stack installations for the consideration
of adding insulation on the Reboiler Stack to prevent an ignition source if TEG exits the
still.

23. PGSSI BLE CCS VI OLATI ONS RELATED TO ACCI DENT: YES

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

G 110 DOES THE LESSEE PERFORM ALL OPERATIONS I N A SAFE AND WORKMANLI KE MANNER AND PROVI DE
FOR THE PRESERVATI ON AND CONSERVATI ON OF PROPERTY AND THE ENVI RONMENT?
¢ Renai ssance Operators left the glycol skid unattended during startup.

25. DATE OF ONSI TE | NVESTI GATI ON: 28. ACCI DENT CLASSI FI CATI ON:
22- JAN- 2019
26. | NVESTI GATI ON TEAM MEMBERS: 29. ACCI DENT | NVESTI GATI ON

. . . . . PANEL FORMED: NO
Pi erre Lanoi x (Accident Investigation

Speci alist) / Jason Bowens (Production 0OCS REPORT:
I nspector) / James "Max" Carrier

(O fice of Safety Managenment) / 30. DI STRI CT SUPERVI SOR:

Davi d Trocquet

27. OPERATOR REPORT ON FI LE:
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