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For Public Release

[ | STRUCTURAL DANAGE

CRANE

| |OTHER LI FTING
DAVAGEDY DI SABLED SAFETY SYS.

I NCl DENT >$25K Ram Rol |l er W nch
H2S/ 15M N. / 20PPM

|REQUI RED MUSTER

SHUTDOWN FROM GAS RELEASE
OTHER Mooring line

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

[X] PRODUCTI ON
4. LEASE: (33733 | |DRILLING
AREA: NC LATI TUDE: || WORKOVER
_ L ONG TUDE: | COVPLETI ON
BLOCK: 437 : | HELI COPTER
| MOTOR VESSEL
5. PLATFORM A- Appormat t ox | PI PELI NE SEGVENT NO.
R G NAMVE: | OTHER
6. ACTIVITY: ] EXPLORATI ON( POE)
DEVEL OPMVENT/ PRODUCTI ON 9. CAUSE:
( DOCDY POD)
7. TYPE: _
| NJURI ES: X] EQUI PMENT FAI LURE
HUVAN ERROR
[] H STORI C | NJURY | EXTERNAL DAVAGE
B OPERATOR CONTRACTOR ™1 SLI P/ TRI P/ FALL
[ ] REQUI RED EVACUATI ON WEATHER 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
| | FATALI TY
Qther Injury 10. WATER DEPTH; 7400 FT.
11. DI STANCE FROM SHORE: 92 M.
POLLUTI ON
FI RE 12. W ND DI RECTI ON\:
EXPLOSI ON SPEED: M P. H.
LVC 7] HI STORI C BLOAOUT 13. CURRENT DI RECTI ON:
UNDERGROUND SPEED: M P. H.
SURFACE
I:l DEVERTER 14. SEA STATE: FT.
[ ] SURFACE EQUI PMENT FAI LURE OR PROCEDURES 15. PI CTURES TAKEN:
COLISION  [JHSTORIC []>$25K  []<=$25k 16. STATEMENT TAKEN:
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17. |1 NVESTI GATI ON FI NDI NGS: For Public Release

On 29 January 2020 at 1400 hours, a Roller Ram Wnch (RRW nooring chain incident
occurred at Shell Ofshore Inc’s Appomattox, M ssissippi Canyon 437 A OCS-G 33733
facility. The Appomattox is stationary with 16 nmooring |line chains which are anchored
on the seafloor. The estinated repair cost and recovery total ed $5, 750,000 to bring
the L-11 nooring systemback to its normal state.

Sequence of Events:

Bet ween 24 January 2020 to 29 January 2020, the MacGregor Pusnes’'s (M3P) service techs
on Shell’s Appomattox docunented a short sunmary of work performed. The nmintenance
was perfornmed to change gaskets on nmooring lines L-1 through L-12 of the 16 nporing
chains, install clips, performannual naintenance, and review and submit inprovenents
on mai nt enance procedures. Additionally, the techs noted in the daily service report
the M3P's nooring system had not been inspected since Novenber 2018. In the service
techs sumari zed report, chain wear was spotted on nooring line L7, underneath the

Sl ack Chain Hang-off Unit (SCHU) stoppers resting on the chain link. The scope

i ncreased to neasure and document this finding on all lines. The interlink wear also
rai sed a concern and must be investigated further. In addition, there was corrosion on
the SCHU | ock bar, noting mai ntenance nmust be done to keep its function

On 29 January 2020, the M3 s nmi ntenance crew conpleted nooring line L-11's annua

i nspection. At approximately 1400 hours, the crew was conducting general housekeeping
| ocated on the Sout hwest (SW side of the facility. Suddenly, the chain links started
payi ng out fromthe chain [ocker. At the same tinme, the guide roller broke free from
its bearing cradle. The chain paid out 22 chain links outboard fromthe chain | ocker
The chain stopper cylinders, angle transmitter, and SCHU stopper were also forced out
of the frane. Furthernore, the M3 s maintenance crew assuned the nooring chain was in
the I ock position when work was conpl eted. The mai ntenance crew did not visually
observe the chain in a |l ock position

According to personnel on Shell’s Appomattox, at the time of the incident, red
barricade tape restricted access to the SWHull columm only to personnel perforning

t he mai ntenance activities on the nmooring system Followi ng the incident, Shell’s
personnel on the deck called the control roomto confirmall involved workers on the
top of hull were accounted for. The top of the SWhull colum was evacuated and the
O fshore Installation Manager (O M was notified. The platform|eadership gathered in
the control roomafter the incident to assess the situation and to work with the

Mari ne Supervisor and Ballast Control Operator (BCO on the health check of all the
mooring lines on the SWhull col um.

Wth the know edge that there was no pressurized process equi pment on the south hul
col ums such as flow ines, export lines, or unmbilicals, the decision was nmade to not
muster or shut in the facility. This decision was based upon review ng the damage on
the top of the SWhull with closed circuit tv caneras and data analysis fromthe
mari ne systemconfirm ng the satisfactory status of the remmining nooring lines, the
underwat er chain stoppers, and the tension and departure angle of the nooring |ines.

On 5 March 2020, a representative from (M3P) conducted an on-site inspection of the
damaged RRW assenbly on the Appomattox. Additional photos and videos were obtained to
assist in identifying all damaged conponents and to assist in planning the recovery
execution. The remaining fifteen (15) RRWassenblies were also inspected. Shell and
MacGr egor discussed different scenarios of how to recover the | oose chain |Iinks and
how to execute repairs of the RRW

Shell and the vendor perforned cal cul ati ons and agreed the RRWcoul d be nade stable
for closer inspection once tenporary securenent was in place. Initial tenporary
securenment was planned to anchor the inboard chain to prevent possible pay-out
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out board fromthe chain | ocker. For Public Release

Shel | worked toward achieving a “stormsafe” condition before 1 June 2020. As it
related to the effort, “stormsafe” was defined as having the guide roller assenbly
repositioned back in place, the slack chain |ifted and secured, and the chain stopper
pawl s engaged. Wth a total of 19,800 pounds of chain |inks dangling underwater, there
was a strong possibility that the | oose chain could strike and danage the SWhull in
rough seas.

As of 23 May 2020, Shell’s O fshore Execution Team conpleted the work to nmake the RRW
storm safe. The guide roller assenbly had been repositioned into its housing, the RRW
had been tested to confirmoperability, and the winch was utilized to pay out twenty
links of belly chain into the |ocker with the upper chain stopper paw s engaged.

Shell will continue over the next several nonths to eval uate damaged conponents
conplete repairs to the SCHU, and eval uate nodifications to the systemdesign. Al

mai nt enance activities associated with the nmooring system were suspended, pending the
results of the Causal I|nvestigation. Shell has devel oped plans to resune naintenance
on the renmai ning nooring lines, including addressing the action itens in the
referenced report.

BSEE | nvesti gati on:

On 24 February 2020, a team consisting of a Bureau of Safety and Environnental
Enforcement (BSEE) New Orleans District (NOD) Accident Investigator and Supervisory

I nspector conducted a follow up investigation. The BSEE teaminterviewed nultiple
personnel, took photographs, and collected docunments. The team al so conducted a hazard
assessnent inspection of the area surrounding the SWhull of the facility. The team
noted that Shell secured the nooring |line assenbly with chain falls and | ocked out the
nooring line control system

After review ng requested docunents provided to the NOD O fice from Shell, the BSEE

i nvestigation teamagreed with Shell’'s assessnment that the guide roller stoppers A and
B had a gap and i nbal ance thus creating a nisalignnent of the chain stopper pair. At
the point of the chain payout, the crown of the chain Iink continued to push agai nst
stopper “2A", building pressure in the hydraulic cylinder and connection. The novenent
caused by the chain Ilink on stopper “2B" broke the nount and stopper body fromthe
SCHU pl ate. The connection between hydraulic cylinder and stopper “2A’ body al so broke
free. This resulted in freeing the stopper body pushing the nooring chain outboard.
This led up with the guide roller tooth contacting the inboard stopper paw “B’. Paw
“B” then contacted the structural steel of RRW The guide roller shaft exerted an
upward force on the bearing cap assenbly, the bearing cap and retaining nuts |aunched,
and the guide roller noved outboard and sheared the stud bolt. Then, chain stopper

pawl “A’" and “B’" nmoved back inward toward the closed position. The guide roller tooth
contacted the inboard stopper paw “B” and stopper pawl “B” contacted the structura
steel again. This resulted in the guide roller conming to a conplete stop. There were
22 |l oose nooring chain |inks under the Eccentric Fairlead Chain Stopper bel ow the
surface of the water.

On Saturday May 23, Shell’'s O fshore Execution Team successfully conpleted activities
to achieve a “stormsafe” condition on RRW#11. The guide roller assenbly has been
repositioned into its housing, the RRWhas been tested to confirmoperability, and the
wi nch was utilized to pay in twenty links of belly chain back into the | ocker with the
upper chain stopper paw s engaged.
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. For Public Release
Concl usi on:

On 16 June 2020, Shell and MacG egor briefed the New Orleans District Ofice of
Appomat t ox Mooring Line L-11 Causal Learning findings. The report identified human
factors and design nodifications needed to prevent this type of incident from
occurring again. First, the M@ s maintenance crew failed to check if the RRWroller
assenbly upper chain stopper paw s were engaged as well as updating the operating

manual to identify how and when load is transferred to SCHU. Second, Shell identified
the need for updating the mai ntenance procedures to strengthen/clarify roles and
responsibilities for each nenber of the nmmintenance team Third, Shell identified the

need for updating the design nodifications to install additional proximty swtches
and programmed interlocks to confirm SCHU stoppers are fully extended. Lastly, Shell
permanently reinstated a gripper used during installation/ comissioning as a
secondary barrier to prevent unplanned payout of chain.

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

e Hunman Performance Error-Not follow ng proper procedure: The MGP nmi nt enance crew
assuned the nooring chain was in the |ock position upon conpletion. The M&P

mai nt enance crew did not visually observe the chain in a |ock position resulting of
t he nooring chai n payout outboard.

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

e Equi pnent Failure- Flawed equi pnent design or construction: The nooring line's
design did not have proxinity sw tches and progranmed interlocks to confirm SCHU
stoppers are fully extended.

20. LI ST THE ADDI TI ONAL | NFORVATI ON:

« Shell noted that the COVID-19 coronavirus pandenic presented a new chal |l enge,
especially with potential inpacts to 3rd party design, fabrication, and/or delivery in
support of their recovery/repair efforts. Shell continued with dynanic analysis of the
chain for various stormconditions to assess potential effects to the host facility.

21. PROPERTY DAMAGED: NATURE OF DAMAGE:
Rol I er Ram W nch M sal i gnment of the chain stopper pair.
ESTI MATED AMOUNT ( TOTAL) : $5, 750, 000

22. RECOMVENDATI ONS TO PREVENT RECURRANCE NARRATI VE:

The New Orl eans District reconmends that BSEE provide training on nooring for |arge
pl at f or ns.

23. PGSSI 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:
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For Public Release

25. DATE OF ONSI TE | NVESTI GATI ON: 28. ACCI DENT CLASSI FI CATI ON:
24- FEB- 2020 29. ACCI DENT | NVESTI GATI ON
PANEL FORVED: NO

26. | NVESTI GATI ON TEAM MEMBERS:

Pi erre Lanoix (Al Specialist) / Lee
Carter (Production Supervisory
| nspector) /

OCS REPORT:

30. DI STRI CT SUPERVI SOR:

Davi d Trocquet
27. OPERATOR REPORT ON FI LE:

APPROVED
DATE: 15- SEP- 2020
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