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

ACCIDENT INVESTIGATION REPORT

1. OCCURRED [ | STRUCTURAL DANAGE

DATE: 20-NOv-2021 TIME 1315 HOURS CRANE
) ) OTHER LI FTI NG
2. OPERATOR Mirphy Exploration & Production ([T paAVAGED DI SABLED SAFETY SYS.

I

REPRESENTATI VE: Sayre, Kim ) NCl DENT >$25K

TELEPHONE: (832) 792-5702 [H2S/ 15M N. / 20PPM
CONTRACTOR: | |REQUI RED MUSTER
REPRESENTATI VE: | |SHUTDOWN FROM GAS RELEASE
TEL EPHONE: | |OTHER

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

X| PRODUCTI ON
4. LEASE:  @®@1790 | [DRILLING
AREA: e LATI TUDE: || WORKOVER
BLOCK: 338 LONG TUDE: | { COVPLETI ON
: || HELI COPTER
| MOTOR VESSEL
5. PLATFORM A-Front Runner Pl PELI NE SEGVENT NO.
RI G NAVE: | OTHER
6. ACTIVITY: ] EXPLORATI ON( PCE)
DEVEL OPVENT/ PRODUCT! ON 9. CAUSE:
( DOCD/ POD)
7. TYPE: _
| NJURI ES: X| EQUI PMENT FAI LURE
[[] HISTORI C | NJURY X &TMEQN,TRSENAGE
OPERATOR CONTRACTOR ™ sLI P/ TRI P/ FALL
[ | REQUI RED EVACUATI ON | WVEATHER 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
| ocher Injury 10. WATER DEPTH: 3330 FT.
11. DI STANCE FROM SHORE: 110 M.
POLLUTI ON
Fl RE 12. WND DI RECTION: ENE
EXPLOSI ON SPEED: 15 MP.H
LWC [7] HI STORI C BLOWOUT 13. CURRENT DI RECTION: E
UNDERGROUND SPEED: 4 MP.H
SURFACE
I:l DEVERTER 14. SEA STATE: 3 FT.

[[] SURFACE EQUI PVENT FAI LURE OR PROCEDURES 15. PICTURES TAKEN  YES
CoLLISION  [JHSTORIC []>$25K  []<=$25k 16. STATEMENT TAKEN: YES
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17. | NVESTI GATI ON FI NDI NGS

I nci dent Sunmary

On Novenber 20, 2021, a crane incident occurred at the Green Canyon Bl ock 338 Platform
A, “Front Runner” SPAR, a facility operated by Mirphy Exploration & Production
Company- USA (Murphy). Wile offloading a Conex cargo box fromthe offshore supply
vessel (OSV) “Canyon Runner” owned by Laborde Marine, L.L.C., a failure of the Front
Runner’s West crane auxiliary (aux) wi nch hoi st caused the Conex box to free fal
approxi mately 20-30 feet before striking the side of the OSV and then falling into

of fshore waters. The Murphy Crane Qperator (CO reported that he noticed that the aux
line stopped coning up, heard a | oud noise, and the aux w nch free spool ed downwar d.

On Novenber 30, 2021, the failed aux winch was renmoved and shi pped onshore where a

t eardown i nspection was conpl eted. The disassenbl ed wi nch conmponents were sent to a
| aboratory for testing. The current total estimted cost of danage associated with

this incident is over $200,000. No injuries occurred as a result of the incident.

BSEE | NVESTI GATI ON

Due to COVID 19 Restrictions and protocal, the Bureau of Safety and Environmental
Enforcement (BSEE) Incident FollowUp (IF) efforts were delayed until Decenber 1,
2021. On Decenber 1, 2021, BSEE Houma District |nvestigators began an Incident
Investigation at an G| States facility in Houma, LA. During this initial IF

I nspection, BSEE wi tnessed the teardown of the failed aux wi nch fromthe Front Runner
facility, photographed the condition of the aux wi nch conponents, and conducted
interviews. There were several conpanies in attendance including the follow ng: GOl
State’s Techni cal Support Manager (TSM, Representatives and Crane Mechanics (CM from
Sparrows (the crane's service conpany), the Senior District Sales Manager (DM from

t he wi nch manufacturi ng conpany (Braden Paccar), and Mirphy representatives including
the Front Runner O fshore Installation Manager on the date of the incident.

During the teardown inspection, BSEE noted multiple areas of damage including: primary
pl anetary gears, carrier and shaft, the output planetary gears and shaft, output

pl anetary carrier, and output sun gear. The ring gear was al so found to be sheared

| engt hwi se into six separate segnents. VWile inspecting the ring gear, the follow ng

i nformati on was found permanently marked on the outer surface: serial nunber-0201616,
4/ 18/ 05, 9/18/09, and 8/18/14. The G| State’'s TSM and Sparrows CMreported to BSEE
that the dates that were marked on the ring gear were the previous nmagnetic particle

i nspection (MPI) dates. The G| State’s TSMreported to BSEE that he woul d provide the
associ ated bulletins regardi ng the marki ngs.

BSEE i nvestigators interviewed the Sparrows CM he reported that he assenbl ed,

i nspected, and certified the aux winch prior to its installation on the Front Runner
on Decenber 28, 2020. The Sparrows' CMand G| State's TSMreported to BSEE

I nvestigators that the sprag clutch present in the aux winch at the tine of the

t eardown was an upgraded part and was not the sanme sprag clutch that was installed
when it was certified. The Sparrows’ CMand G| State’s TSM both stated that the
upgraded sprag clutch had a retainer spring around the cans that was not present on
the sprag clutch initially installed. The Sparrows' DM confirned the newer sprag
clutch had not been nmade available until March of 2021. This indicated to BSEE

I nvestigators that the sprag clutch may have been changed at sone point between the
installation of the aux winch and its failure. BSEE Investigators asked the Sparrows'
CM DM and G| State’s TSM about the possible causes of sprag clutch and ring gear
failures. Al three representatives reported shock | oadi ng and overl oadi ng the crane
as possi bl e causes.

During the inspection, BSEE |Investigators observed an oil sanple being taken fromthe
aux wi nch. Mirphy reported that the oil sanple would be sent off for analysis. BSEE

I nvestigators requested Murphy provide the oil sanple analysis report and sent a

foll owup request later that sanme day via BSEE' s eWel| Incident Reporting systemto
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docunent the request.

On Decenber 6, 2021, the di sassenbl ed aux wi nch conponents arrived at Stress
Laboratory in Houston, TX for mnetallurgical analysis. On Decenber 7, 2021, BSEE
conducted an onsite IF Inspection at the Front Runner facility. BSEE Investigators
interviewed a Murphy CM and asked if the sprag clutch had been replaced as identified
during the teardown inspection on Decenber 1, 2021, by the G| State's TSM Sparrows
CM and DM The Murphy CM verbally confirnmed and reported that the sprag clutch had
been replaced on July 15, 2021. On Decenber 8, 2021, BSEE nmde the initial requests
via eWell to Murphy to provide docunentation of the sprag clutch repl acenent.

On Decenber 23, 2021, the Conex box was |lowered to the gulf floor in a safe zone away
fromthe SPAR and subsea infrastructure and remains there today with no plans to
recover. Miurphy reported that they will inspect the Conex box during the next renotely
operated vehicle visit. BSEE requested witten information from Murphy accounting for
the 32 days of work associated with |owering the Conex box to the gulf floor that has
yet to be provided.

On February 23, March 7, and March 10, 2022, BSEE | nvestigators requested additiona
docunents, including the west crane Cranesnmart nonitoring and control systemlogs. On
April 4, 2022, Murphy representatives reported to BSEE Investigators that a | oad never
sl i pped and di snissed the reporting fromthe Mirphy CM Mirphy representatives

i nformed BSEE that a brake test was conpleted as part of a Pre-Use Inspection and not
because of |oad slippage. Due to inconsistencies, BSEE informed Mirphy representatives
that the irregularities would be included in BSEE s Final Investigation Report.

On April 5, 2022, Murphy subnitted the Murphy CM s statenent confirning the initial
conmmrents to BSEE I nvestigators on Decenber 7, 2021. Murphy also subnitted the

foll owi ng docunentati on associated with the purchase and repl acenent of the sprag
clutch assenmbly on July 14 and 15, 2021: a purchase order docunent, sprag clutch

shi ppi ng docunents, certifications of the Murphy COs and CM and Job Safety Anal ysis
(JSA) for the sprag replacenent. In response to BSEE' s previ ous request on Decenber 1,
2021, for the oil sanple analysis fromthe aux winch, Mirphy incorrectly submtted a
report for an “Internal Line Heater” sanpled on February 18, 2022. BSEE Investigators
replied to Murphy that the submitted oil analysis report was not the oil sanple

anal ysis for the aux winch. On April 13, 2022, a Miurphy representative reported that
the aux winch oil analysis was never conpleted and that “Due to the extensive danmage
to the internal conponents they saw no value in perfornming further fluid

anal ysi s.there was no water separation.”

MANUFACTURER RECOVIVENDATI ONS BULLETI NS

On Decenber 9, 2021, the G| State's TSMresponded to BSEE s request for additiona

i nformation regarding the MPI markings on the failed aux wi nch ring gear by providing
the manufacturer’s Recomrendation Bulletin LIT2162 Revision 2 dated May 2004. The
Bulletin states that in the two years prior, a total of five CHL50A hoists failed due
to fatigue or overload. The bulletin strongly recomended teardown i nspections of al
CH150A hoists to pernit MPI of ring gear Part Nunber P/ N 24446 while al so reconmmendi ng
periodi c teardown inspections of wear parts and MPI of ring gears based on usage
category: annually-Severe Duty Category, every 3 years-Heavy Usage, every 4 years-
Moderate, and every 5 years-Infrequent Usage unless oil analysis indicated nore
frequent teardown inspections were warranted. The Bulletin also reported that 3rd
Party Metal lurgical Analysis was conducted and found that CHL50A ring gears net al
specifications and further indicated fatigue as the node of failure resulting from
“overl oads or running hoists for extended tinmes at or above published ratings”. The
Bulletin also provided a MPI procedure of the P/N 24446 ring gears including
permanent |y marking MPI dates and serial nunbers using a specific engraving tool on
the outside dianmeter of the ring gear
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According to Murphy, the Front Runner West crane is categorized as a “Mderate Usage”
whi ch does not require Monthly Inspections. BSEE Investigators were not able to verify
proper categorization of the crane because Mirphy did not provide requested records of
crane utilization tinme. According to Miurphy, crane time is not docunented on the Pre-
Use | nspection Checklist and their crane usage tine is subnmtted to “a conputer
programin Houston”.

During BSEE' s research of Manufacturer’s Recommendati ons Bull etins, BSEE revi ewed
Bul l etin LIT2177, correspondence letters from Braden Paccar to industry regarding a
LIT 2162 Bulletin on CHL50A ring gears dated April 17, 2003, March 5 and 22 2004, and
Bul letin LIT2177 dated April 2004 entitled “CH150/ CHL75 Pl anetary Hoist R ng Gear
Upgrade”. Bulletin LIT2177 introduced product inprovenent to CHL50A ring gears with
P/ N 24446 and stated that they were being replaced in production and for service by
ring gears with the P/N 105254. Bulletin LIT2177 went on to report that the new P/ N
105254 ring gears replace the P/ N 24446 ring gears wi thout further nodifications.
According to Bulletin LIT2177, the P/ N 105254 ring gears were designed to provide
longer life in harsh environnents and that the new ring gears becane effective in
March 2004.

CRANE MONI TORI NG AND CONTROL SYSTEM

Front Runner’s West crane is equipped with a nonitoring and control system (Crane
Systenm) which neets OSHA, API, ASME, |SO and ANSI standards. The Crane System

provi des safety control functions for unsafe conditions such as overload, anti-two

bl ock, and high angle. During these unsafe conditions, the Crane System shuts down
certain functions of the crane. According to the Crane Systenis Technical Support (TS)
and the Murphy provided User Manual for the Crane System the system displays and
records sensor transm ssions including calibrated weight indication, boomangle, boom
tip height, boomradius, and wind speeds. Al |ogged data is able to be retrieved by
downl oading fromthe Crane Systemto a USB. Wen speaking with both COs from Front
Runner on April 22, 2022, both confirned that alarmfunctions of the Crane System
“wWll notify the operator of any unsafe condition via the built in audible and visual
alarms”. Both Murphy COs reported that a |l oud beep froma speaker will notify the CO
who shoul d be able to see the unsafe condition illunminated on a display. The TS and
Mur phy CCs described the Crane Systemcontrol functions as detailed in the user manual
description as “shut-of f” functions. “Overload” and “Al arm over 90% conditions
tenporarily disable “winch up” and “boom down” functions on both the aux and nain
lines, unless manual |y bypassed. The TS stated when “Overload” or “Over 90% Al arns”
happen that the hydraulic control valves “slam shut and do not allow for gradual

sl owi ng or stopping of loads being lifted”. The TS al so expl ai ned that Dynani c Loadi ng
and rapid acceleration of the load during lifting could cause | oads that woul d
typically not trigger “Overload Alarns” in a static state to trigger alarnms in a
dynanmic state. The TS also nentioned that a sudden stop fromthe “Overl oads” al arns
woul d cause shock | oadi ng.

During investigation, BSEE interviewed two Subject Matter Experts (SMEs) from
Sparrows. One SME is a “Conpetence Lead” and nmenber of the American Petrol eum
Institute Conmittee that assists in revisions of APl Crane Specifications and the
other SME is a “Technical Performance Manager”. Both SMEs stated that the shutdown
function of the Crane Systemin alarm status during rapid accel erati on/dynamni c | oadi ng
woul d cause “dynani ¢ shock | oading”. The SMEs reported that either sudden jerking of
the load while lifting or abrupt stopping causes shock-1oading and affects the crane
structure and conponents. In regard to dynanic |oading, they cited their observations
during load tests when abrupt lowering or lifting caused spikes in the weight

i ndi cated on the dynanoneter. One SME cited Annex B.3.2.3. of the 6th Edition of API
Recommended Practice 2D where it nmentions that “Accel eration or deceleration of the
nmoving load is acconplished in a snooth manner”. The SME al so nentioned that if a
crane operator is not “smooth” it can cause sone additional shocks with increase in
force of the load with sudden stops and starts.
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During interviews with Mirphy COs, they confirmed that audible and visual alarns occur
in alarmstatus and the display of the weight indicator turns red for “Overload al arnf
and orange for “Over 90% al arni. However, contrary to Crane Systemrecords, the Mirphy
CO at the tine of the aux winch’s failure reported to BSEE that no audi ble or visual
alarns occurred. The TS stated that if the alarns were | ogged, then the alarnms were
visual |y and audi bly functional. Wen asked to provide record of calibration of the

|l oad cell (weight indicator) of the Crane System Mirphy was unable to provide themto
BSEE. BSEE reached out to the TS, and inforned that according to their records, the
wei ght indicator for the aux line was last calibrated on 7/7/20. After the aux winch’'s
installation on January 8, 2021, a load test was perforned on January 28, 2021, during
the Ofshore Crane Test Report. During the lIoad test, the Crane Systemrecords | ogged
the weight indicator reading 11,300 Ibs. while the calibrated dynanoneter (Novenber

16, 2020) read 11,500 |Ibs. BSEE concludes as of January 28, 2021, the Wst crane

wei ght indicator was calibrated within 2% accuracy and neasuring | oads 200 | bs.

lighter than their actual weight. Wile speaking with the TS, BSEE was able to get
clarification on nultiple “Auxl Load Comm Failure” alarns captured in the Crane System
records. The TS explained that this alarmindicated signal interruption and was comon
when the wireless signal is obstructed by thick iron in between the aux ball where the
sensor is located and the receiver nearer the pedestal or when the sensor is

consi derably bel ow the receiver. The TS stated that backl oadi ng operati ons of fshore
woul d readily cause this alarmand that the signal could be strengthened by installing
a “Repeater” at the Boom T Tip to avoid signal interruption.

Upon review of the Crane Systemrecords for 2021, BSEE | nvestigators found that the
Front Runner’s West Crane |lifted over 95% of the Safe Wirking Load (SW) on February
3, July 23, July 28, August 4, Septenber 3, COctober 3, 2021. BSEE | nvestigators noted
that on July 14, 2021, the date the Miurphy CO reported | oad slippage to the CM an
“Over 90% Al arnf registered on the aux winch at 11,300 | bs (94% of the SW). Crane
System records captured | oads exceedi ng 100% of the SW. on the followi ng dates in
2021: January 20 (13,000 Ibs), March 20 (12,600 |bs), April 7 (12,900 Ibs), April 28
(12,600 I bs), May 12 (13,000 Ibs), June 9 (12,700 Ibs), June 16 (12,600 | bs), June 23
(12,200 I bs), August 11 (12,800 Ibs), Cctober 10 (12,700 |Ibs), Cctober 13 (12,300

| bs), Cctober 20 (12,800 | bs), Novermber 3 (12,900 Ibs), and on Novenber 20 (12,100

| bs). BSEE noted during review of Crane Systemrecords from 2020, that 33 days were
docunent ed where the aux wi nch regi stered wei ght over 90% and 17 days of Crane

Overl oad above 100% of the SW.. Both the Crane Systemrecords and BSEE s requested
Cargo Manifests illustrate nultiple exanples of overl oads and shock-1oading in
different ways. In sone cases, at the beginning of the lift, |oads indicate weights
over the SW. (Overload) or Over 90% of the SW causing alarmstatus, then as the
shutdown function of the crane’'s control system di sables the aux line up control as a
result of alarm dynam c |oading ceases, alarns clear, and static conditions reveal
that the load in fact wei ghed bel ow SW. and 90% al arm setti ngs. These exanpl es of
dynam ¢ overloading can be differentiated fromother overl oadi ng of the crane whenever
“Overl oad” or “Over 90% alarns trip, shutdown functions occur, and alarmstatus is
mai nt ai ned for extended periods despite static conditions caused by disabling of the
aux wi nch line up function. In cases when alarns do not clear after shutdown functions
occur, alarmstatus is nmaintained and overl oadi ng of the crane void of dynanic | oading
is evident. The crane incident on Novenmber 20, 2021 is an exanple of Crane Overl oad
voi d of dynamic |oading forces as the Wst crane was overl oaded to 12,100 I bs. from
14: 29 to 14:31, the nonment of the catastrophic failure of the aux wi nch.

CRANE | NSPECTI ON TESTI NG

Records provided by Mirphy showed that MPI testing was conpleted on Novermber 3, 2020,
prior to the assenbly of the aux winch. The MPI testing report stated that the

Fl uorescent Fixed AC Method was utilized and that all components tested were found
“Acceptable to Specification”. The Certification for Personnel Handling of the aux

wi nch was conpl eted on Decenber 28, 2020, and shipping tickets docunment the transport
of the aux winch to Front Runner on January 3, 2021. Records provided from January 8,
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2021, documented the CHL50A-23120-02-1 aux wi nch (serial nunber 0201616) installation
on the West crane, a Nautilus 1100L Crane 5th Edition 2C Crane with a 140° boom | ength
(lattice) SN-080202C.

On January 27, 2021, Sparrows conpleted an Annual Crane Inspection and on January 28,
2021, an O fshore Crane Test Report was conpleted including a | oad test, brake test,
and | ube oil sanple was taken. Hydraulic oil sanples were reportedly taken by Mirphy
during the Quarterly Crane Inspections on April 26, 2021, July 30, 2021, and Cctober
10, 2021. BSEE requested docunmentations of the oil sanples taken during the Quarterly
Crane | nspections however, Mirphy did not provide BSEE with requested copies of

anal ysi s.

BSEE | nvestigators found from docunents provided, Monthly Crane | nspections were
conpleted within the cal endar year 2021 in February, March, My, June, July, August,
Sept enber, and Decenber. During these Inspections, brake tests were docunented as

havi ng been conpleted with no indication of failure. For the nonths of April, Cctober
and Novenber of 2021, Murphy did not provide/submt records of the nonthly crane
i nspection.

JOB SAFETY ANALYSI S

Mur phy provi ded BSEE with a JSA dated Novenber 20, 2021 and titled “Ofl oad and

Backl oad Grocery Boat”. The Cargo Manifest requested by BSEE for Novenber 20, 2021
listed a total of 27 lifts to be nade fromthe OGSV “Canyon Runner”. It included 14
tote tanks of chemicals including hydrate inhibitor and asphaltene inhibitor typically
utilized for daily production operations that wei ghed approxi mately 3, 500-4, 500 | bs.
each and three cargo boxes wei ghing 7,000-9500 | bs. each. The weather report from

Mur phy during the duration of crane use that day forecasted the sea state ranging from
1-3 feet and wi nds at 15 nph.

A copy of the Nautilus Mddel 1100L Load Chart sent to BSEE | nvestigators provided by
Murphy listed sea state conditions of 3 feet and 6 feet seas for Boat to Deck Lifts
with the SW. for the aux winch/hoist to be 12,014 Ibs. at all boom angl es. Records
fromthe Crane System provided by Mirphy indicate that the Murphy CO set the “Aux Load
Max Load Capacity” setpoints/alarms of the aux hoist correctly at 12,014 I bs. prior to
begi nni ng of fl oadi ng of the OSV. Murphy docunents verified that the certified Mirphy
CO at the tine of the incident conpleted a Pre-Use Inspection of the Wst crane prior
to begi nni ng of fl oadi ng.

Crane Systemrecords reviewed by BSEE I nvestigators indicate that on Novenber 20,

2021, a Pre-Use |Inspection was conpleted and lifts began around 13:30. Approximately
14 lifts were successfully conpleted before the failure of the aux winch. Prior to the
last lift the highest weight indicated was 7,000 | bs. The West crane was shutdown at
approxi nately 14:38 and at approximately 14:39, the Crane Systemrecords indicate a
wei ght of 12,100 Ibs. tripped an “Overload” alarm The crane remained in the
“Overload” status for 1 minute and 44 seconds with a static weight of 12,100 |bs. when
the aux winch fail ed.

The Cargo Mani fest for Novenber 20, 2021, requested by BSEE listed the Conex box that
was being lifted at the time of the aux winch failure as 8,300 | bs. BSEE noted that
during investigation of the Crane Systemrecords for Novenber 20, 2021, that with the
exception of the reportedly 8,300 I bs cargo box, all |ogged weights of lifts were
consistent with manifested weights. The heaviest lift listed on the Cargo Manifest for
that day is listed as 9,500 I bs. and the greatest weight Iift on the Crane System
records indicated on Novenmber 20 was 7,000 Ibs.; 20 nminutes and 4 conpleted lifts
prior to the aux winch failure.

SAFE WORK PRACTI CES

Mur phy’s Safe Wrk Practice (SWP) Elenent 6 entitled “Crane-Lifting Operations
Standard”, page 17, states that it is required that a | oad not exceed the dynanic
and/or static capacities of the lifting equi pment. On page 20 Miurphy states that lifts
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above 95% of rated capacity are strictly prohibited. The SWP also states that lifts
greater than 75% of the Rated Capacity are categorized as “Critical Lifts” and “Heavy
Lift” as greater than 75% of the rated capacity (per the |load chart) of the crane

hoi st. On page 19, Miurphy requires “Heavy Lifts” to consist of all the itens required
for a Quarterly Inspection including a load test to the expected weight of the |ift
(never to exceed crane capacity). On page 25 of the SWP, it states Quarterly

I nspections should include: a brake test, visual inspections of the oil sanple from
each hydraulic hoist for quality of oil and presence of netal, sending both engine and
hydraulic oil sanples to the lab for analysis, and a conpletion of a Hook | nspection
Report.

Despite nunerous “Heavy Lifts” during 2021, Mrphy was did not produce docunentation
verifying conpliance with SWP “Heavy Lift” requirenents. On page 8 of the SWP, it
states that followi ng a crane overload, Mirphy will inspect the equipnent equival ent
to an Annual |nspection. Docunentation of conpliance with Mirphy’s SWP on “Heavy
Lifts” was not provided to BSEE as of June 8, 2022.

Mur phy’ s SWP defines Dynanic Loading as “loads introduced into the nmachine or its
conponents due to accelerating or decelerating forces”. The APl Specification 2C
defines Safe SW. as “the naximumrated | oad within crane rated capacity for the given
operating conditions”. Overload is defined by Sparrows docunentation as “a | oad above
the SW.” and shock-|oading “can occur in any situation where the |oad on the crane
suddenly increases or decreases”

OPERATOR REPCORT AND 3RD PARTY ANALYSI S REPORT

On January 28, 2022, Stress conpleted a netallurgical analysis of the aux wi nch
conponents and subnitted an exami nation report entitled “Mirphy Front Runner Crane

W nch-Braden CH Series of Planetary Hoist 2nd Edition SN-0201616". Stress concl uded
that the crane winch suffered a catastrophic failure of the ring gear resulting from
multiple fatigue cracks that caused the ring gear to fracture into six separate
fragments. BSEE Investigators identified substantial evidence of fatigue caused by
mul ti ple overl oads or shock-1oads supporting Stress’s conclusion that nultiple fatigue
cracks caused the ring gear to fracture.

On February 3, 2022, Murphy subnmitted a “Learning From Lessons-W nch Gear Failure”
(LFL) Report. Murphy listed several Key Causal Factors of the Wnch Gear failure

i ncluding “Inproper Practice or Short Cutting” by utilizing the 1100 crane aux line to
lift |oads exceeding the 12,000 Ibs. (12K) SW.. BSEE Investigator’s review of Crane
Systemrecords listed a significant tineline supporting Miurphy’s claimof overloading
the West crane by utilizing the aux line instead of the nmain Iine. The LFL docunent
lists Key Causal Factors associated with the follow ng: “Equipnent/Tools Defective or
Damaged- Ri ng Gear Failure due to Fatigue Cracks”, “lnadequate M ntenance Based on
Service Bulletin LIT2177" from Braden dated April 2004 entitled “CHL50/ CH175 Pl anetary
Hoi st Ring Gear Upgrade”, and “lInadequate |nspection of Good Receiving Possibly

| mproper Magnetic Particle Inspection”. Through inspection of crane records, BSEE
Investigators were able to verify conpliance with Revision 2 of Bulletin LIT2162

rel eased after Bulletin LI T2177. Revision 2 of LIT2162 al so proved through
nmetal | urgi cal analysis that ring gears P/ N 24446 were not defective and verified that

i nformati on found permanently marked on the outer surface of the shattered ring gear
of the failed aux winch during the teardown inspection on Decenber 1, 2021, exhibited
proper MPI testing frequency and conpliance. Proper MPI is also verified through
docunent ati on of MPI Testing on Novenber 3, 2020 prior to the assenbly of the aux

wi nch. Therefore, the BSEE | nvestigati on does not support Mirphy’'s conclusion that

| nadequat e Mai ntenance and i nproper MPI were key causal factors. Mirphy LFL report

al so concluded that a suitable nmonitoring process ensuring workpl ace conpliance was
needed as well as review revision of Crane Policies. The BSEE Incident Investigation
identified multiple exanples of Murphy’'s failure to conply SWP' s associated with Crane
Lifting Operations Standards. As of June 8, 2022, Mirphy has not presented evi dence
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supporting revision or review of crane policies.

The Murphy LFL report lists “Mnifesting of weights” as a key causal factor and offers
an explanation in the “Corrective Actions” section stating they (Miurphy) are “in
progress” of beginning a procedure where they plan on updating cargo mani fests to show
weight limts for the platformaux lines and flagging each itemthat is over the limt
on the vessel with red flagging on the d-ring of the sling. On April 21 and 22, 2022,
BSEE | nvestigators spoke with both Murphy Front Runner COs who reported that
procedures have not changed.

Mur phy has not provided docunentation of future training inplenentation. Mirphy listed
“I nadequat e Trai ning or Conpetence” regarding crane operator skills and know edge with
the Crane System and identifying alarns and downl oadi ng data. BSEE | nvestigators were
able to verify through interviews with a Murphy HSE Team Lead and Murphy Front Runner
CO s that as of June 8, 2022, no additional training has been provided to the Mirphy
Front Runner CO s

CONCLUSI ONS

BSEE | nvestigation including review of Front Runner Wst Crane Systemrecords indicate
that Murphy COs are utilizing the West crane to |ift |oads that are too close to the
limtations set by the Load Chart. Therefore, the BSEE | nvestigati on Team concl udes
that the West crane aux wi nch was subjected to substantial overloadi ng and shock-

|l oading resulting in the sprag clutch and ring gear failure. Dynanm c Loadi ng and
accel eration of |oads nust be consi dered when choosing the aux or main wi nches for
lifting operations. Crane records indicate that no such consideration is being taken
The BSEE I nvestigation also concludes that the Cargo Manifest for November 20, 2021
showed an incorrect weight for the Conex box and that the Conex box was i nproperly
mani fested. In cases of overloadi ng caused Dynanic Loadi ng of the Wst crane, it is
concl uded that shock-1oadi ng woul d have al so occurred due to rapid closure of the
hydraulic control valves initiated by the shutdown function of the crane nonitoring
and control system Between the installation of the aux wi nch on January 8, 2021, and
July 15, 2021, Murphy overl oaded the crane beyond its SW eight tines with nmultiple

i nci dents of shock-1oading. By the end of 2021, Murphy had overl oaded the west crane
14 tinmes including the failure of the critical aux winch that warranted reporting due
to overload at the nonent of failure on Novenmber 20, 2021

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

Equi pnent Failure caused by the weight capacity of the West crane bei ng exceeded when
l[ifting the Conex box, causing the aux winch to fail due to overl oadi ng and shock-
| oadi ng of the crane.

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

Human Performance Errors, inadequate know edge of equi pnent operation, |abeling the
cargo mani fest with the wong Conex box weight, and | ack of personnel training

20. LI ST THE ADDI Tl ONAL | NFORMATI ON

The Crane System User Manuel and the TS as well as both Murphy CGCs report on the

i medi ate | oss of control functions caused by Crane System al arm status. The Crane
System control is designed to rapidly close hydraulic control valves which causes
shock-1 oadi ng that could be prevented by nore gradual closure. SMEs and the BSEE have
also identified that |1oss of crane functionality due to alarm status creates

additional hazards in limting reaction tine in a state of emergency. The Crane System
design currently allows for a bypass to be perfornmed in order to restore crane
functionality when in alarmstatus. However, the BSEE and SMES agree that this would

hi nder reaction tine in an energency situation |eading to nore serious consequences.
BSEE t herefore recomrends further evaluation of the current Crane System

21. PROPERTY DAMAGED: NATURE OF DAMAGE

MVS - FORM 2010 PAGE: 8 OF 9
EV2010R xR ox o E R PROPRI ETARY xR ox o E R 28-JUL- 2022



O fshore Service Vessel "Canyon Runner"- The O fshore Service Vessel "Canyon Runner”

$16, 894. 97, new aux wi nch cabl e/wire rope- was damaged when the Front Runner West
$3, 000, |oad cell-$3,000, aux wi nch brakes- crane’s aux winch failed and a conex box
$9, 000, new aux w nch-$70, 000, head ache struck the OSV. The aux wi nch failed due
bal | - $18, 000, sti nger-$3, 500, conex to overl oadi ng and shockl oadi ng of the
cont ent s- $81, 200= $204, 594. 97 crane as well as inadequate inspection.
ESTI MATED AMOUNT ( TOTAL) : $205, 000

22. RECOMVENDATI ONS TO PREVENT RECURRANCE NARRATI VE:

BSEE Houna District has no recomrendations for the Ofice of Incident Investigations at
this tinme.

23. PCSSI 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:

None
25. DATE OF ONSI TE | NVESTI GATI ON: 28. ACCI DENT CLASSI FI CATI ON:
07- DEC- 2021 MAJOR
26. | NVESTI GATI ON TEAM MVEMBERS: 29. ACCI DENT | NVESTI GATI ON
Bruce Crabtree / Brandon Duni gan / PANEL  FORVED: NO
OCS REPORT:
27. OPERATOR REPORT ON FI LE: YES
30. DI STRICT SUPERVI SOR:
Any Pellegrin
APPROVED
DATE: 28-JUL- 2022
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