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

ACCIDENT INVESTIGATION REPORT

For Public Release

1. OCCURRED [ |STRUCTURAL DAVAGE

DATE: 28-MAR-2021 TIME: 0100 HOURS | |CRANE
OTHER LI FTI NG

2. OPERATOR Shell O fshore Inc. | DAMAGEDY DI SABLED SAFETY SYS.
REPRESENTATI VE: |1 NCI DENT >$25K
TELEPHONE: |H2S/ 15M N. / 20PPM
CONTRACTOR: [ |REQUI RED MUSTER
REPRESENTATI VE: |_[SHUTDOWN FROM GAS RELEASE
TELEPHONE: X|OTHER ~ Shal | ow Water Fl ow

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

] PRODUCTI ON
4. LEASE:  GB4529 X| DRI LLI NG
AREA: B LATI TUDE: | { VORKOVER
BLOCK: 962 LONG TUDE: { COVWPLETI ON
- | | HELI COPTER
| MOTOR VESSEL
5. PLATFORM | PI PELI NE SEGVENT NO
RI G NAME: T.O. DEEPWATER PCSEI DON || orTHER
6. ACTIVITY: EXPLORATI ON( PCE)
| | DEVELOPMENT/ PRODUCTI ON 9. CAUSE:
( DOCD/ POD)
7. TYPE: _
| NJURI ES: | | EQUI PMENT FAI LURE
[[] HI STORI C I NJURY — %QN,EEQRSENAGE
OPERATCR CONTRACTOR ™ 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) X] OTHER | nadequate Vel | Design
| | FATALI TY
| ocher Injury 10. WATER DEPTH: 5062 FT.
11. DI STANCE FROM SHORE: 160 M.
POLLUTI ON
Fl RE 12. W ND DI RECTI ON:
EXPLOSI ON SPEED: M P. H.
LWC [7] HI STORI C BLOWOUT 13. CURRENT DI RECTI ON:
[ | UNDERGROUND SPEED: M P. H.
SURFACE
I:l DEVERTER 14. SEA STATE: FT.

[[] SURFACE EQUI PVENT FAI LURE OR PROCEDURES 15. Pl CTURES TAKEN:
COLISION  [JHSTORIC []>$25K  []<=$25k 16. STATEMENT TAKEN:
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17. 1 NVESTI GATI ON FI NDI NGS
For Public Release
Sumary:
On March 29, 2021, at 1257 hours (hrs), Shell Ofshore Inc. (Shell) notified the
Bureau of Safety and Environnental Enforcement (BSEE) Lafayette District of a shall ow

water flow incident occurring during riserless drilling operations with the
Transcocean Deepwat er Posei don (Poseidon) drillship located at Garden Banks (GB) Bl ock
962 while drilling the Caranel Keg Well 001. The incident involved the shall ow water

flow of liquids froma port on the 38-inch (in) Low Pressure Well| head Housi ng (LPWHH)
Shel | anal yzed fluid conposition and found it to contain a |imted anmount of
hydrocarbons. On April 16, 2021 at 1613hrs, Shell notified and reported the shall ow
water flow incident to the United States Coast Guard National Response Center (NRC),
NRC Report #1302869.

On March 23, 2021, the Poseidon drillship arrived at the GB-962 | ocation and spudded
the Caranel Keg Well #001 on March 24, 2021. The 38-in conductor tagged the seafl oor
at 5,136 feet (ft) and was jetted to depth of 5,334ft neasured depth/true vertica
depth (M TVD). After soaking the jetted conductor for 2 hours, the 26-in hole was
drilled from5,334ft through top of salt to 8,898ft total depth which was still in the
salt formation.

On March 27 and 28, 2021, Shell installed the 22-in surface casing and the High-
Pressure Wl | head Housing. The 22-in casing, landing string/inner string were run and
circulated with nud. The 22-in casing cenent was then punped with Lead Foam cenent
followed by Class A Tail cenent.

G een dye and cenment returns were observed by renotely operated vehicle (ROV) video at
the seafloor nudline. Floats held and cenent was in place at approximately 1215hrs on
March 28. The ROV remained in place while waiting for the cenment to cure before
setting down the full casing weight. However, at approximately 1921hrs, 7 hours after
the cenent was in place, personnel observed and began to nonitor a steady flow from
the Lower Cenent Port 1 on the LPWHH

On March 29, 2021, the flow had slightly decreased but still contained a continuous
bubbl e streamfromthe one port. Shell notified BSEE that well operations were
suspended due to the fl ow.

On March 30, 2021, the flow appeared to be a dark sedi nentary-1ike substance that was
droppi ng and settling on the seafloor. Shell also reported that a dark buoyant fluid
that was separating fromthe denser nud flow. At 2021hrs, a wireline crewran in the
hole with casing evaluation |ogging instrunments. The wireline | ogging crew perfornmed
an | mage Behind Casing inspection and Cenent Eval uation

On March 31, 2021, a wireline Noise/Tenperature (Noise/ Tenp) survey was performed to
determ ne where the flowinitiated. The ROV collected two fluid, litho, sanples from
shal low fl ow to anal yze as requested by BSEE.

On April 2, 2021, Shell received the analysis of the two fluid sanples collected by the
ROV. The first on-site sanple showed no sedinent, fluid at 8.0 pounds per gallon
presence of a hydrocarbon odor and segregation and filmafter settling out. The
second sanple indicated detectable | evels of trace hydrocarbons and the presence of
hi gh chl orides indicative of high conposition of seawater. Shell reported that the
Tenperature Log indicated that the Iikely source of flow was froma “dirty salt”

i nterval encountered where strong deviation from expected tenperature gradi ent appears
to be pronminent. The U trasonic | mager Tool /Cenment Bog Log/ Variable Density Log result
suggested partial coverage and channeling. Sone smaller anmobunt of cenent is above
7,000ft MD/TVD with increasing cenent coverage observed in the 18-in x 22-in annul us.
The results of the logging runs with the cenent job results indicated the presence of
cenment behind the 22-in casing and channeling was observed based on | oggi ng
interpretations. Shell conducted a nulti-disciplinary study to
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. _ _ _ For Public Release
assess the inpact of channeling cement on the integrity of the well. The study

i ndi cated that despite the channeling and contam nati on of the cenment behind the 22-in
casing due to the shallow water flow, there was no limtations to plans that inpact
bendi ng or axial capacity. Shell concluded that the well integrity with cenent after
the shallow water flow remained intact for the intended well design. Shell requested
a verbal approval fromthe BSEE Lafayette District to proceed with well operations as
previ ously approved. BSEE Lafayette District gave verbal approval to continue well
operations to run the BOP and riser

April 5, 2021, BOP and casing tests were conpleted. Shell continued drilling
operations while providing continuous updates to BSEE on the flow fromthe LPWWH
cenment port.

April 13, 2021, Shell submitted to BSEE a Structural Integrity Analysis presentation
during a neeting. Shell reported that there are indications of channeling behind the
22-in casing, however according to Shell’s analysis they can nmaintain structura
integrity of the well. BSEE granted Shell approval to drill to the 18-in liner
However, Shell was not allowed to run the 18-in liner until the flow fromthe cenent
ports could be analyzed and both BSEE and Shell agree on a path forward. BSEE

i nstructed Shell to conducted 24-hour nmonitoring of the cenment ports and surrounding
seaf | oor by ROV, renove the flow sl eeve on the cenent port when drilling to deternine
the state of the fluid flow, and subnit daily International Association of Drilling
Contractors reports with video to BSEE

April 19, 2021, Shell updated BSEE on their proposed plan forward by report. Shel
stated that it is safe to proceed with their current diagnostic plan and that they
were prepared to abandon the well if structural integrity becones a concern. Shel
bel i eved noi se | ogs show the source of the flow appears to have origi nated from above
the top of salt and migrating through a thin channel in the cenent.

April 20, 2021, Shell installed ball valves with the ROV on the Lower Cenent Port 1
and the Upper Cenment Port 1 of the LPWHH. After a packer was set in the well and
pressure tested, the ROV closed the ball vales. The ROV perforned wagon wheel surveys
of the well head and seafl oor every 3 hours. FromApril 20 to April 24, Shel
continued to nmonitor flow while conducting nultiple Noise/Tenp | ogs of the well.

April 25, 2021, Shell submitted their proposed plan forward to BSEE that included
anal ysis of the Noise/ Tenmp | ogs of the 22-in casing section. After review ng the
results with BSEE, Shell decided to tenporarily abandon the well.

The BSEE investigati on team deternined the probabl e cause of the incident was due to
cenment contanination during the cenenting of the 22-in casing. The source of flow seens
to originate fromabove the top of salt in a dirty salt section thus migrating through
a thin channel in the cenment behind the 22-in casing. A Low and H gh Noi se Frequency
Anonmaly was noted at 6,075 ft neasured depth, this is the nost |ikely source of flow
and the only acoustic response above the dirty salt section. The channeling |ikely
occurred due changes in the expected transition time paranmeters in the salt
cont am nated cenent causing the hydrostatic pressure at the flow zone to go under-

bal anced before the cenment fully set. Since the 22-in casing was cenented back to
surface and not cenented back to a casing shoe, the flow was able to migrate to the
Lower Cenent Port 1. Setting an additional casing string, such as a 28-in casing, just
above the dirty salt section, would have possibly led to much better isolation of the
dirty salt section when running and conducting the cenent job on the 22-in casing.
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18. LI ST THE PROBABLE CAUSE(S) OF ACCI DENT: For Public Release

The BSEE incident investigation teamdeterm ned that the probable cause of the
i ncident was due to salt contam nation causing the cenment to go under-bal anced at a
zone with the ability to flow causing channeling behind the 22-in casing.

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

BSEE' s incident investigation identified a contributing cause of the incident was due
to degradati on of the cenment and micro-channeling of the shallow water flow fromthe
top of the salt through the cenent and was by not setting an additional casing string.

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

21. PROPERTY DAMAGED: NATURE OF DAMAGE
No property was damaged during this Not appli cabl e
i nci dent .

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

The BSEE Lafayette District nmakes no recommendations to the Ofice of |ncident
I nvestigations regarding this incident.

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

24, SPECI FY VI OLATI ONS DI RECTLY OR I 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:
14- MAY- 2021

26. | NVESTI GATI ON TEAM MEMBERS: 29. ACCI DENT | NVESTI GATI ON
Marty Rinaudo (Wll Op Section Chief) / PANEL FORMED: NO
Troy Naquin (Report Author) / Johnny OCS REPORT:

Serrette (On-site) /

27. OPERATOR REPORT ON FI LE: 30. DISTRICT SUPERVI SCR

Marty Ri naudo

APPROVED
DATE: 16- FEB- 2022
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