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Photo 1: US-flagged "WYATT CANDIES" vessel. Photo courtesy of the Master 

 

Reference: 

Code of Investigation of Accidents of the International Maritime Organization - MSC MEPC.3 

/ Circ.2, 13 June 2008 / Resolution MSC.255 (84). 
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.I) List of abbreviations: 

ABREVIATION MEANING 

AB Gross Tonnage 
Certificate of Temporary Registration of Foreign Vessel 
Automatic Identification System 
Area of Brazilian Jurisdiction 
Preliminary risk analysis 
Pressure measurement - bar gauge 1barg = 14.7psi 
                   cy of the Ports of Rio de Janeiro 
Security Crew Card 
Daily Quality Dialogue Safety, Environment and Health 
Daily Safety Dialogue 
Personal Injury Insurance Caused by Vessels or Cargo 
 
Dynamic positioning 
Ports and Coasts Directory 
Dynamic Positioning Operator (Dynamic Positioning Operator) 
Diving Support Vessel (Diving Support Ship) 
DPC Technical Support Group 
Global Position System (Global Positioning System) 
Completed form in Naval Inspection level 1, which lists the ship 
documents with their respective issue and maturity dates. 
International Marine Contractors Association (International Association of 
Maritime Contractors) 
International Maritime Organization (International Maritime Organization) 
International Radio Indicative 
Safety Investigation of Accidents and Marine Incidents 
Maritime Safety Committee 
Maritime Authority Regulations 
Contingency plan 
Remote Operated Vehicle 
System Life Support (Life Support System) 
Standards of Training and Certification Watchkeeping Convention 
(International Convention on Standards of Training, Certification and 
Surveillance of Seafarers) 
Stationary Production UnitCertificate of Temporary Registration of 
Foreign Vessel 
Automatic Identification System 
Area of Brazilian Jurisdiction 
Preliminary risk analysis 
Pressure measurement - bar gauge 1barg = 14.7psi 
Captaincy of the Ports of Rio de Janeiro 
Security Crew Card 
Daily Quality Dialogue Safety, Environment and Health 
Daily Safety Dialogue 
Personal Injury Insurance Caused by Vessels or Cargo 
 
Dynamic positioning 
Ports and Coasts Directory 
Dynamic Positioning Operator (Dynamic Positioning Operator) 

AIT Certificate of Temporary Registration of Foreign Vessel 

AIS Automatic Identification System 

AJB Area of Brazilian Jurisdiction 

APR Preliminary risk analysis 

Bar Pressure measurement - bar gauge 1barg = 14.7psi 

CPRJ Captaincy of the Ports of Rio de Janeiro 

CTS Minimum Safe Manning 

DDQSMS Daily Quality Dialogue Safety, Environment and Health 

DDS Daily Safety Dialogue 

DPEM Personal Injury Insurance Caused by Vessels or Cargo 

DP Dynamic positioning 

DPC Directorate of Ports and Coasts 

DPO Dynamic Positioning 

DSV Dynamic Positioning Operator (Dynamic Positioning Operator) 

GAT DPC Technical Support Group 

GPS Global Position System (Global Positioning System) 

FORM A Completed form in Naval Inspection level 1, which lists the ship 

IMCA Association of Maritime Contractors) 

IMO  International Maritime Organization (International Maritime Organization) 

IRIN International Radio Indicative 

ISAIM Safety Investigation of  Marine Accidents and Incidents 
MSC Maritime Safety Committee 

NORMAM Maritime Authority Regulations 

PC Contingency plan 

ROV Remote Operated Vehicle 

SLS Life Support System 

STCW Standards of Training and Certification Watchkeeping 

UEP Stationary Production Unit 
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II) Introduction: 

      For the purpose of collecting and analyzing evidence, identifying causal factors and drawing 

up safety recommendations as necessary, in order to prevent similar accidents and / or incidents 

in the future, the Ports Capitaincy of Rio de Janeiro (CPRJ) held this ISAIM, in compliance with 

the provisions of the IMO Maritime Accident Investigation Code, adopted by the MSC Resolution. 

255 (84). 

     This Final Report is a technical document that reflects the results obtained by the CPRJ in 

relation to the circumstances that contributed, or may have contributed, to trigger the occurrence, 

and does not use any procedures for proving civil or criminal liability. 

      The importance of protecting the persons responsible for providing information on the 

occurrence of the accident should also be emphasized. The use of information in this report for 

purposes other than the prevention of similar accidents in the future may interpretations and 

erroneous conclusions. 

 

III) Synopsis: 

     The ship operated in the area of the "MEXILÃO I" Platform with the use of saturated diving 

system and operating in dynamic positioning. Investigators were investigating the cause of the 

death of a deep-sea diver, who was in saturated dive operation - about 100 meters from the 

"MEXILHÃO I" platform, and at a depth of 172 meters - resulting in the accident that led to the 

death of this diver. 

    The fatal accident with the diver occurred between 7:19 and 8:02 am on August 3, 2018, and 

the crash was taken to the diving bell around 8:09 am where it was found that he lacked vital 

signs. The accident interrupted the dive operation that prompted the vessel to demand the port of 

Rio de Janeiro. 
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                                                   Illustrative picture 

               Photo 2: Submarine Arrangement: Optimized arrangement of submerged equipment, 

ducts   and umbilicals, normally seated in the seabed, and positioning of the Stationary Production 

Unit (UEP), to make feasible the submarine systems, considering data from all the disciplines 

involved in the development of production of a field. 

 

IV) General Information: 

     The work to be performed by the dive team was the repositioning of a piece, called "Spool Z", 

to an area in the bed about 50m from the place where it was disconnected. At the time of the 

accident, there were two officers qualified in Dynamic Positioning (DPO) at the bridge as per 

normative requirements. The operating position of the vessel was determined by Petrobras and 

the dive company,  in accordance with Petrobras' request. 

 

a) Characteristics of the vessel: 

Vessel 

DSV “WYATT CANDIES” 

Flag 

U. S.A. 

Gross Tonnage 4.770 
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Activity: 

MARITIME SUPPORT Type: 
Tipo:  
DIVE SUPPORT 

Propusion: MOTOR 

Navigation area: 

  OPEN SEA 
Length: 81,84m 

Port of Registry: 

NEW ORLEANS 

Hull Material: 

 STEEL 

Owner: 

OTTO CANDIES LLC, 17271 HIGHWAY 90, LA, 70030 
IMO: 9620097 

Operator: 

OTTO CANDIES LLC 
Classifier: DNV / GL 

Charterer: PETROBRAS S.A. INSCRIPTION NUMBER: 381E009394 

Constructor:  

CANDIES SHIPYARD 
IRIM: WDG5079 

Year of construction: 2013 Power 6.800 Kw 

 

b) Documentation: 

    The insurance was in force, the CTS (Minimum Safe Manning) issued by the CPRJ was being 

complied with, as well as the minimum diving team established in chapter 4 of NORMAM-15 / 

DPC (Rev. 1). The relevant Certificates were valid. The Crew List of August 3, 2018 was in 

agreement with the CTS issued by the CPRJ; during the inspection there was no record of 

deficiencies and it was emphasized that the AIT and the Declaration of Conformity for AJB 

operation of the vessel were in force. 

    Dive documentation, including the Occupational Health Attestations of the three divers directly 

involved in the accident, was appreciated by the GAT investigators and was in order. 

     On the Crew List were five DP officers, including the Commander, who made a duty room 

when necessary. 

 

V) Accident Local Data: 

a) Position: Latitude 24 ° 21'06 "S and Longitude 044 ° 22'58" W, operating at a distance of 135 

miles from the coast and within the 500-meter safety zone of the "MEXILÃO I" Platform, Santos 

Basin . 

b) Environmental conditions - According to information, at 172 meters depth the visibility was 

approximately 6 meters with the use of lighting attached to the diving helmet. The surface 

conditions did not contribute to the accident. 
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Photo 3: Location of the accident. Map of the internet (google map) 

 

VI) Human Factors and Crew: 

     The Embarked Personnel List met the requirements of the STCW Convention both in terms of 

the quantity and qualification required for the duties performed on board. The CTS issued by 

CPRJ was in compliance with the standards. 

      The evaluation of the Saturation Nursing Evolution of the divers directly involved in the 

accident indicated that the divers were fit for diving, that they did not present problems of 

emotional or family origin and that they were well psychologically to carry out the determined work. 
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During the Experiment, it was immediately discovered that some members of the diving team were 

emotionally shaken after the accident and were thus disembarked at the request of a psychologist 

indicated by the dive company. 

 

VII) Sequence of events: 

        On August 3, 2018, the "WYATT CANDIES" DSV was conducting a dive operation in the 

Mexilhão area (approximately 100 m of the PMXL-1 "MEXILÃO I" platform). Underwater work 

aimed to disconnect part of the pipeline from a pipeline, called a "z" spool, with an approximate 

length of 80 meters, weighing between 22 and 32 tonnes8 and an external diameter of 18 inches, 

and repositioning it to the north in the indicated region . 

 

Set of the pipeline, with the indication of the spool Z, in blue. 

 

At 7:19 it was visualized that the spool "z" started a rise beyond what is necessary, after 

the parachute (used in its movement). Standing upright, one minute later. At 7:23, the ROV 

triggered the parachute purge valve, deflating it, allowing spool descent. At 7:29 the spool lay on 

the bottom and 3 minutes later, it was visualized that the diver's umbilical 2 (fatal victim) was 

trapped between the spool and the ESDV-VES-MXL-001 valve (with him trying to climb to the 

bell). Diver 1 immediately noticed this situation and attempted to disengage umbilical from diver 2.       

At 7:33 it was observed that diver 2 was disoriented, falling soon after. At this point, diver 1 started 

to ventilate him with his pneumatic hose. At 7:40 the bellman went to the bottom to assist and 

perform the umbilical cut of the diver. The umbilical sectioning finished at 08:02. At 08:09, the 

bellman managed to put the diver 2 on the bell. After the helmet was removed (estimated time of 

12 minutes), the cardiac massage maneuver was started and the continuous flow bibs were 

placed, since the diver 2 did not present vital signs. At 9:38 (after cutting the bellman umbilical and 

removing the umbilicals that were outside) began the rise of the diving bell. The bell came to the 



BRAZILIAN NAVY  
                                                                                                                   Directorate of Ports and Coasts  

WATERWAY TRAFFIC SAFETY SUPERINTENDENCY 
                                                                                                              Department of Inquiries and Investigations of Navigation  Accidents                                                                                                                                                  

                                                                                                            Fatal Diving Accident on M/V ”WYATT CANDIES”  
                                                                                                                                        Maritime Safety Investigation  

 

9 

 

 

 

surface and was docked at 10:08. At 10.22 am the divers entered the chamber without changing 

the board with diver 2 (absence of vital signs). 

      At the time of the accident there were two officers qualified in Dynamic Positioning (DPO) at 

the bridge, according to the regulations in force. In diving conditions the vessel always operates in 

DP mode and the position of the vessel at the time of the accident has been set by the dive 

company. 

         Chronology of events: 

DAY HOUR EVENT - DESCRIPTION 

 
01/08 

 
13h 

Beginning of the pressurization of a team of saturated divers aboard 
the DSV Wyatt Candies, establishing the standard of living at depth of 
159 meters, depth that divers would start descending excursions 
(dives) by the diving bell to the depth of 172 meters. 

03/08 02h03min 
Bell sealed / start of dive number 2046, at a depth of 172 meters 
(standard descending excursion), conducted by Diving Supervisor, 
with Scout 1, Scout 2 and Bellman being scaled. 

03/08 02h14min Bell was unbuckled. 

03/08 02h23min Bell in the water / beginning of the bell descent. 

03/08 02h49min Bell in the background / open hatch. 

03/08 03h10min Diver 1 in water / watertight SLS with 220 bar. 

03/08 03h18min Diver 1 on the bottom. 

03/08 03h19min Diver 1 mobilizing material to restart work. 

03/08 03h44min Diver 2 in water / watertight SLS with 220 bar. 

03/08 03h47min Diver 2 in the background. 

03/08 03h48min 
Diver 1 has started to fill the parachutes, which were installed in the 
previous dives. 

03/08 03h51min 
Supervisor asked the ROV operator to check for another tirfor 
installed on the device. He had already noticed the existence of a 
security strap and a tirfor, at one end. 

03/08 04h01min 

Due to the distance from the bell to the "z" spool, and no longer able 
to pay umbilicals for divers to reach the entire structure of the piece, 
the Supervisor instructed them to return to the dive bell in order to 
reposition the DSV Wyatt Candies closest to the device. 

03/08 04h13min DSV was repositioned and divers returned to work. 

03/08 04h17min 
Diver 1 kept filling the parachutes and diver 2 checked the safety 
strap and pulled out one end. 

03/08 04h21min 
The supervisor commented to the diver 2, that probably the other end 
of Spool "Z" would have a security strap, but until that moment, they 
had not verified its existence. 

03/08 04h30min 
Diver 1 informed the supervisor that there was only one tirfor installed 
in the structure.. 

03/08 04h36min Diver 2 repositioned this tirfor and started moving the piece. 

03/08 05h57min The diver 1 verified that as a result of the movement of the spool "z", 
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the safety strap installed was tight, and this replacement strap was 
replaced. 

03/08 06h57min 

The ROV operator alerted the supervisor that the other end of the "z" 
spool was raised relative to the seabed, which the supervisor asked 
the diver 2 to lower and put a safety strap on that end. However, after 
a conversation between the supervisor and the diver 2, and confirmed 
that this end was stabilized, diver 2 only eased the air from the 
parachute inside by lowering the part near the seabed. The security 
tape at that end of the "z" spool was not installed at this time. 

03/08 07h06min 
Diver 2 spoke to the supervisor, who would place another parachute 
in a spool curve near the end he had just lowered. 

03/08 07h07min 

Supervisor talks to diver 2 about a parachute of 5 TON, which for the 
information of diver 2 was stuck. On occasion, the supervisor asked 
the diver 2 to leave the air hose tied inside the parachute (punctured), 
which he (supervisor) would control the filling. 

03/08 07h10min 

Diver 2, by supervisor's determination left this parachute stuck filling 
with the air hose tied inside and without the control of the diver 2. After 
fixing the air hose in the parachute, the diver 2 was to install another 
parachute in the "z" spool, at a distance of about five meters from the 
parachute he was filling. 

03/08 07h14min 
Scuba diver 2 went to the tool basket to pick up a parachute to install 
in the spool "z". At this point, diver 1 was installing another tirfor. 

03/08 07h16min Diver 2 started installing the parachute in the "z" spool. 

03/08 07h18min 

Scout 2 informed the supervisor that the spool "z" started to go up. At 
that moment, the supervisor asked to close the compressed air valve 
on the panel located on board the ship and asked diver 2 to relieve 
the air inside the parachute he was filling. 

03/08 07h19min 

Scuba 2 tried to reach the parachute, which was about five meters 
away, but the spool "z" began to rise quickly, dragging the diver 2 by 
the umbilical that was trapped between the spool and the parachute. 
 

03/08 07h20min 
Diver 2 asked the supervisor several times to use the ROV to pierce 
the parachute.. 

03/08 07h23min 
After the ROV opened a ball valve on top of the parachute, the spool 

"z" started to go down uncontrolled. 

03/08 
07h28min3

3s 

The piece fell on top of a valve that was in the bottom and crushed the 

umbilical, completely preventing the HeO2 dive mixture passage for 

diver 2 to breathe. 

03/08 
07h28min5

2s 

Diver 2 pronounced "SLS" and asked diver 1 for help. 

03/08 
07h29min4

3s 

Diver 1 pulls the SLS drive cable. 

03/08 
07h31min2

0s 

Diver 2 began to climb up the handle, trying to return to the bell, but 

the umbilical was trapped between the structure and a valve that was 

at the bottom. 
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03/08 07h33min Diver 2 extinguished and fell from the handle. 

03/08 
07h35min2

2s 

Diver 1 placed the pneumatic hose (minimum) inside the diver's 
helmet 2, trying to oxygenate it. From the video image, I noticed that 
diver 2 began to convulse. 

03/08 07h36min Supervisor asked the bellman to equip and leave to bail out the diver. 

03/08 07h40min 
Bellman reached the bottom, meanwhile, diver 1 tried to oxygenate 
diver 2, through his heart. 

03/08 07h43min 
The supervisor asked the bellman to place the air hose in the 
parachute that was opened by the ROV, trying to fill it again and 
suspend the part, which was on top of the umbilical. 

03/08 07h45min 
As the parachute could not suspend the piece, the supervisor asked 
the bellman to cut the diver's umbilical 2. Bellman returned to the bell 
to pick up the saw's bow and cut the umbilical.. 

03/08 07h50min 
Bellman returned from the bell and headed toward the umbilical to cut 
it. 

03/08 07h51min 
A question arose as to whether the trapped umbilical was actually that 
of diver 2, with that, the bellman did not cut that umbilical and went to 
check the other umbilical. 

03/08 07h52min 
The bellman went to another part of the play where he found another 
umbilical, and after dialogue between supervisor, diver 1 and bellman, 
decided to cut this umbilical. 

03/08 07h54min 

Bellman began to cut the umbilical, at that moment, realized that the 
umbilical that was being cut was of the diver 1, that had its umbilical 
partially cut (cables of phony and hose of hot water), with that, it was 
without phone and at the same time , took the nimble one that was 
inside the helmet of the injured diver. 

03/08 07h56min 

Bellman returned to the bell, apparently very nervous about the 
situation, with the supervisor trying to persuade him to return to the 
bottom. Diver 1, at that moment, without a phone, stood by the injured 
diver. 

03/08 07h58min 

Bellman returned to the bottom. The supervisor asked the bellman to 
return to the parachute, close the valve that was opened by the ROV, 
and try to fill that parachute.. 

03/08 08h They put their nimo back into the diver's helmet 2. 

03/08 08h02min 
Scuba 2 Umbilical is cut. Bellman returned to the bell and began to 
pull the diver 2 by the handle of the winch 

03/08 08h08min Bellman and Diver 1 try to get Diver 2 inside the bell. 

03/08 08h09min 
Diver 2 inside the bell. Bellman trying to pull off the hard-hitting diver's 
helmet. 

03/08 08h21min 
Removed the diver's helmet 2 and beginning first aid procedures 
trying to revive the diver. 

03/08 08h22min 
Supervisor requested that they perform cardiac massage and put the 
mask of bib's on the diver 2. 

03/08 08h27min Diver 1 confirmed to supervisor the death of diver 2. 

03/08 08h31min 
Supervisor asked diver 1 to continue performing cardiac massage on 
diver 2. 
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03/08 09h38min Scuba Diving bell left the bottom. 
03/08 09h59min Scuba diving bell on the surface. 
03/08 10h08min Bell docked on the DSV Wyatt Cadies. 

 

VIII) Procedures after the accident: 

    The accident was registered at the 76th Police Station, for removal and verification of death, on 

August 4, 2018, number 076-03472 / 2018. Certificate of Death of Term 7821, Book C-31, leaf 21, 

it is stated that the cause of death was suffocation. 

 

IX) Consequences of the Accident: 

a) Personal injury - death of a diver. 

b) Environmental damage - there was not. 

c) Material damage - The vessel has not suffered any damage. There were breakdowns in three 

umbilicals of diving that were cut by divers after the accident (the umbilicals were not collected at 

the diving bell). 

 

X) Expert examinations: 

      On the occasion of the expert examination, the vessel was moored in Niterói-RJ, at the 

"McLaren" Shipyard. The machine system was operating normally. The Governing System did not 

present any operational restrictions. The salvage and firefighting material was in accordance with 

the standards. The navigation and communication equipment were in good working order. The 

radars, the AIS and the GPS were operating without restrictions. 

      The GAT investigators evaluated the suitability of the on-board diving system and the 

certification of specific diving equipment. Subsequently, investigators were given digital media with 

video / sound recording of the dive operations relating to dips numbers 2044, 2045 and 2046. In 

the visual inspection performed on the diving equipment, Ultrajewel 601 Recovery Helmet (Photo 

4) and SLS emergency equipment of the divers involved in the accident, it was verified that: 

a) Diver's Equipment 2 (Fatal Victim) (Photo 5): 

• SLS helmet and emergency equipment without visible damage; 

• Emergency SLS equipment has been activated; 

• Lung bags from the SLS were activated and were in perfect condition (Photo 6); 

• Pressure gauge reset (empty gas cylinders), indicating that the equipment was triggered (Photo 

7); 
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• SLS nozzle on Ultra jewel 601 recovery helmet was out, indicating helmet interface valve 

actuation (Photo 8); 

 

 

 

FOTO 4 
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 FOTO 5 

            Diver Umbilical Cut  

 

FOTO 6 
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FOTO 7  

FOTO 8 

b) Diver's Equipment 1 (Photo 9): 

• SLS helmet and emergency equipment without visible damage; 

• SLS equipment has not been activated; 

• Manometric pressure of 220 bar in the gas cylinders (Photo 10); and 

•  Umbilical diver has been cut. 
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FOTO 9 

 FOTO 10 

 

 

Afterwards, the diving equipment (Helmet and SLS) of the divers were stored and later a 

more detailed skill was carried out (Photos 11 and 12). 
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 FOTO 11   

   FOTO 12 

 

     The investigators returned aboard the ship on August 9, 2018, in order to analyze the helium-

oxygen mixture stored in the diver's SLS 1 (Photos 13 to 15), because of the SLS emergency 

equipment used by the diver 2 was finded with the three cylinders of the equipment empty. 
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. FOTO 13 

FOTO 14 
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FOTO 15 

 

It was verified during the analysis that the helium-oxygen mixture contained a percentage 

of 12.37% oxygen and was within the standards established by the manufacturer's manual (SLS 

Table), taking into account the depth of diving (172 meters) . 
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Table SLS indicating minimum and maximum quantity of O2, according to depth, (page. 33 

SLS MK IV Manual). 

      On Aug. 13, 2018, GAT investigators performed operational tests on the Ultra jewel 601 

helmet and SLS emergency equipment used by diver 2 on the day of the accident, and the 
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equipment was found to be operating normally. 

 

XI) Analysis and Causal Factors: 

   From the analysis of the obtained data, it is verified that the boat was operating in normal 

conditions in PD, being in good condition and the material of rescue according to the 

norms. No occurrences have been reported in machinery or government systems. 

    The weather conditions were not mentioned as contributors to the accident, although at a 

depth of 172m the visibility was approximately 6 meters with the use of lighting attached to 

the diving helmet. 

    The crew of the vessel complied with the requirements for the sea farms, both in terms of 

quantity and qualifications foreseen in the CTS, and qualified under the STCW Convention. 

      At the time of the accident, the Master was not on the bridge, as he reported, and only 

room officers were present for the scheduled maneuvers performed on the seabed by the 

contracted diving company and which were determined by the Petrobras representatives on 

board. It should be noted that it was not known to the Master of the ship - a strange fact, as 

he personally reported - the kind of work to be carried out on the day and the lack of 

communication between the elements involved, as he claimed. In general, it is natural for 

the ship's commander to be informed or to inquire about the actions that are and will be 

taken on board his ship and, if not communicated, to seek out the planned tasks. 

     As reported, the Master of the vessel was only activated by the DPO officers who 

noticed possible irregularities in the current diving, but were not informed by the dive 

company - that the underwater situation was accompanied by the cameras - and that the 

piece to be moved already had reached the quota of 145 meters approaching the minimum 

depth of saturation pressure supported by the diver. The Master reported that there would 

probably be a contract precedent on communication between client, dive company and 

shipping company, but he could not assert it with conviction and did not submit the contract. 

     In this way, upon perceiving the irregularity in the dive, the crew of service on the bridge, by 

command of the Master, contacted the employees of the dive company who appeared to be 

attentive to what was happening in the background, concerned, communicating with each other 

and tense with control of the operation. 

      It was found that the master of the ship was not informed of the maneuvers being made and / 

or planned, however, as reported by his Master, he did not seek to attend the preparatory 
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meetings or dive to meet Customer - unusual fact - which was confirmed by the DPO officers, that 

there was no communication between the dive company and the DPO officers other than the 

positioning determinations provided by the dive company directly to the official DPO , unless there 

was questioning about details of the dive. 

     There is no way to affirm that communication between the agents involved in the operation - 

Client (Field Operator - dive needs counselor), Contractor (Diving Company - prepares personnel 

and operates equipment for diving) and Navigation Company (positions the ship according to the 

schedule made by the customer and analyzed by the contractor) - is a difficult event of 

conciliation, since even the consoles of the dive company, the operator of the field and the official 

DPO (Photos 16 to 19), located in the bridge, a maximum distance of about 3 meters from each 

other, thus preventing any kind of communication for the execution of the tasks. The consoles are 

independent and have a video system through which the whole diving operation can be followed. 

FOTO 16 

              DPO Official Console 

FOTO 17 

       Dive company console 
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FOTO 18 

Oil Field Operator Console 

FOTO 19 

                                  Overview of consoles 

    Through the analysis of the video recording and documentation presented, the researchers 

found the following: 

1 - The Petrobras Descriptive Memorandum MD-3A17.00-6521-210-PLL-017 provides the basic 

data for the operation, recommends the use of a parachute to move the structure and aims to 

subsidize the service with the minimum information necessary to execution by contractors for the 

provision of services. 

2 - The spool "z" would be used to parachute, with the purpose of suspending the structure of the 

seabed and repositioning it in the planned place. The use of parachutes in the floating of 

submerged parts and structures is a very common practice in underwater operations and proper 

planning of the task to be performed should be done, including in this planning, a judicious risk 
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assessment and an appropriate lifting plan in order to minimizing the possibilities of unwanted 

events as well as their impacts. However, there were two balloons bore, which caused continuous 

reduction in the level of flotation being supplied to the spool, which required new complexion to 

compensate. The parachute (Photos 20 and 21) that initiated the uncontrolled rise of the spool "z" 

presented this fault. 

 

FOTO 20 

Parachutes stored on the deck of the DSV "WAYTT CANDIES" 
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 Foto 21 

     Top of the parachute that went up with the spool "z", had a hole and can be seen the valve that           

the ROV opened to lower the piece. 

As for parachutes, the deck leader is responsible for checking and storing these items 

before and after the dive, as well as assisting the Supervisor. However, no records of maintenance 

control of the material to be used by the dive company were presented to the investigators, since 

all equipment for use belonged to the ship and not to the contracted company. The responsibility 

for the maintenance of the equipment in use was not clearly defined - the operator or owner? 

         As explained by the divers, the hole (breakdown) of the parachute can only be detected 

inside the water - but there is no report of test control of the last use nor of the sequence of use 

and the choice of material, being routine the exchange of such equipment during the dives. 

       The following equipment used in the device with the use of a parachute was not 

malfunctioning, and all complied with safety standards: 

• Safety strap (cable) - strap installed between the load to be floated and a reliable fixed point on 

the bottom, prevents an uncontrolled climb of the structure that will be floated; 

• Tirfor - tool that facilitates the dragging of loads, even at long distance, using a power unit and 

steel cable, drags the load in the chosen direction; 

• Tombo cable - cable attached to the top of the parachute and a point, prevents the parachute, if 

you break the installation belt (attach the part to the parachute), come to the surface; 

• Air hose - compressed air hose used to fill the parachute. It has a valve at its end, where the 

diver will control the parachute filling, also has a valve installed at the other end, where the 
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supervisor releases the compressed air for the diver to use; and 

• Purge cable - a cable that drives a valve located at the top of the parachute, drawing air from 

inside. 

3 - On the planning of the dive operation using parachutes in the "z" spool fluctuation, there was 

no briefing and / or Daily Safety Dialog (DDS) with the divers at the beginning of the dive 

operation. The DDS is employed by professional dive companies and is part of the precepts widely 

employed in professional diving. At the opportunity, divers would have access to the details of the 

flotation operation, the risks involved and the correct means to mitigate them. Still on the planning 

for parachute use, the dive company did not provide the researchers with documentation proving 

the existence of a more detailed planning (quantity / capacity of the parachutes that would be 

used, the points of fixation of these parachutes, quantity of tirfors, places of fastening of safety 

straps and of tirfors). The only documents referring to the reflutation work and repositioning of the 

"z" spool submitted to the experts were the Petrobras Descriptive Memorandum (minimum 

necessary information) and the Task Security Analysis No. 098/2018 (which, in the list of names / 

signatures of the It was also evident from the video / sound recordings that at the beginning of the 

2046 dive (accident), divers 1 and 2 did not know the exact quantity of safety straps (safety 

devices) and  tirfors installed in the "z" spool, information of vital importance for the good 

performance of the diving and the safety of the divers; 

4 - In the list of diving procedures of the dive company, there is a Procedure for Procedures for the 

use of the MOP-PRO-214 parachute and, according to item 7 (Good practices) of this procedure, 

any operation with Parachute use should be preceded by a Pre-Task Dialogue (DDQSSMS) and a 

Preliminary Risk Analysis (APR), where hazards involving buoyancy of submersible equipment 

and submersible cargo movements should be considered, making clear to all staff (including 

divers), all the risks involved and the correct means to mitigate them; 

5 - To carry out the underwater work, a team of saturated divers in the depth of 159 meters 

(standard of living) in the hyperbaric system (set of hyperbaric chambers) installed on board the 

DSV "WAYTT CANDIES" was pressurized. The standard of living is the depth at which divers 

would descend through the diving bell to the place of work that was at a depth of 172 meters; 

 6 - At some point during dive number 2046, the ROV operator alerted the supervisor that one end 

of the "z" spool was raised. On that occasion, the supervisor asked the diver 2 to lower and put a 

safety strap on that end. However, after dialogue between the supervisor and diver 2, and 

confirmed that this end was stabilized, diver 2 only eased through the purge line the air inside the 
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parachute installed by lowering the part near the seabed. However, the safety strap was not 

installed at the end of the spool "z" at that time. The diver performed a parachute inspection of that 

part of the spool and checked a spot that needed the installation of a new parachute. The 

supervisor and diver 2 also verified that they had a 5 ton parachute stuck; 

7 - Diver 2, by supervisor's determination, left the parachute stuck filling with the air hose tied 

inside and without its control (Photo 22). Diver 2 still spoke about something that was not identified 

in the video (one of the effects of breathing in mixtures containing helium gas in his composition is 

that the diver gets his voice whipped, but he still complied with the order).  After securing the hose 

of air in the parachute, diver 2 installed another parachute in the "z" spool, at a distance of about 

five meters from the parachute he was filling (Photo 23). Parachutes, however, could not directly 

drive the purge cable (used to relieve air inside the parachute) in case the parachute began to 

rise. A situation that occurred at a certain point in the dive, when the piece began to rise without 

control , dragging the diver 2 by the umbilical that was trapped between the parachute and the 

spool "z" (Photos 23 to 25) 

 

; FOTO 22 

Diver 2 securing the air hose inside the parachute by Supervisor's determination. 
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FOTO 23 

Diver 2 installing another parachute as the spool began to rise. 

FOTO 24 

Attempt the diver 2, on reaching the parachute that began to rise to trigger the purge cable. 
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 FOTO 25 

Diver 2 pulls the air hose but can not reach the purge line. 

 

8 - The rise of the piece should be contained by the safety device called the "safety belt", used to 

prevent an uncontrolled climb of the structure that would be floated, but the strap securing the 

south end of the "z" spool was removed during the dive 2045 (before the accident) and has not 

been replaced. The strap should have been installed at the time the ROV personnel alerted the 

supervisor to the high height of that end of the "z" spool, and they found that it did not exist at that 

point; 

9 - When the diver 2 went to pick up another parachute that was in the tool basket to install it in 

the structure, it passed over the spool "z" and, on its return, passed over the piece again. On this 

coming trip, his umbilical was wrapped in the hail of the parachute, without him and the supervisor 

repairing. The shape of the piece and the location of the tool basket often caused divers to pass 

over the structure; 

10 - Regarding whether or not to leave the parachute filling without the control of the diver, in the 

procedure for the use of parachutes MOP-PRO-214 of the dive company there is no item that 

highlights such recommendation, however, the procedure recommended in the Norms of Good 

Ducts, Guidelines and Recommendations for Diving (IMCA D 016), Internationally recognized 

standard and used as reference in the dive company's procedure, recommends in sub-section 8.9 

that "the parachute should not be left unattended during filling"; 

11 - It should be noted that in the previous dive (2045) to that of the accident (2046), performed on 

August 2, 2018, one of the divers in a parachute filler maneuver around 11:20 pm (video recording 

of dive n ° 2045), left the air hose trapped inside the parachute, remaining close to it. Then the 
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structure began to rise rapidly, the diver went up in the piece, removed the air hose from the 

parachute and returned to the bottom, but since it had not triggered the purge cable, the structure 

still rose approximately 4 meters until the movement stopped of ascension. Apparently, this rise of 

the piece was contained by the safety strap attached to that end of the "z" spool and, as the height 

of the piece became relatively low, the diver was able to climb the piece through its umbilical, 

lowering the structure through the cable of purge. Another point worth mentioning was that its 

umbilical also remained on top of the piece, as happened with the diver 2. This episode was 

ignored by the coordinators of the operation in relation to the control of the safety devices and the 

mitigating actions so that another occurred. According to analysis of the video recordings / phonics 

of the next dive, at no time was any recommendation made to the divers; 

12 - Diver 2 was the one who noticed the rise of the piece and informed the supervisor. At the 

same moment, the supervisor asked to close the valve of compressed air in the panel located on 

board the ship and asked the diver 2 to relieve the parachute that was rising. However, the diver 

failed to reach the purge line (used to relieve the air inside the parachute), and was pulled by the 

piece at its rapid ascent. Note in this moment the nervousness of the diver 2, in constantly asking 

the ROV to pierce the parachute; 

13 - The piece seems to have stabilized and stopped the upward movement when it reached the 

depth of approximately 145 meters (approximately depth of the point at which the umbilical was 

trapped in the structure) (Photo 26); 

FOTO 26 

When the spool "z" stopped rising, the piece stabilized around 145 meters. 
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14 - Standard and exceptional upward movement limits for the 159 meter living standard were 13 

and 26 meters respectively, so the diver in a standard upward movement could reach 146 meters 

without causing decompression injury; 

15 - The action chosen to lower the spool "z", was to use the ROV to open a ball valve in the top 

part of the parachute (Photos 27 and 29). At that moment, the piece began to descend 

uncontrollably and fell on top of a valve that was at the bottom, crushing the umbilical between the 

two pieces of metal (Photo 31). This completely prevented passage of the HeO2 dive mixture for 

the diver to breathe. By the time the diver's umbilical 2 was crushed, he, through the video 

recording pronounced "SLS" and called the diver 1, who came to him to try to bail him out. Diver 1 

pulled the SLS "drive cable" (activates the spool valve, releasing the lung bags and placing the 

equipment in semi-closed circuit) and checked the position of the gas return valves, but the 

"helmet interface valve" was triggered by diver 2, who could not locate the handle of the SLS drive 

cable to pull it (note: the SLS drive handle is waist-high); 

 

 

FOTO 27 

                                                Primary ROV 
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FOTO 28 

                                          Secondary ROV 

FOTO 29 
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FOTO 30 

Top of the parachute that went up with the spool "Z", had a hole and can be seen 

the valve that the RVO opened to lower the piece. 

FOTO 31 

       Record of the moment the umbilical gets stuck between the spool "Z" and a system valve. 

 

16 - The SLS is an emergency equipment (used by saturated divers, in case of lacking HeO2 

breathing diver mix) and its activation follows some commands that the diver needs to perform: 

- firstly, the diver has to activate the "helmet interface valve" and, 
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- soon afterwards the "SLS drive cables" should be removed in order to activate the spool valve 

and, in particular, to release the opening of the two external lungs, thus creating sufficient 

respiratory volume for the diver to breathe in a semi-closed circuit. 

Failure to remove the drive cables immediately after actuation of the helmet interface valve will 

cause the direct gas consumption of the emergency gas in an open and not semi-enclosed circuit 

as it should have (equipment manual). From the moment the diver 2 utters "SLS" on the phonic to 

the instant that the diver 1 pulls the drive cable, it was approached within 50 seconds that the 

equipment operated in an open circuit, reducing the equipment's autonomy time, which was 

stipulated by table about 17 minutes for the load pressure of 220 bar (equipment manual - Photo 

32), for an approximate autonomy of about 3 minutes; 

17- Diver 2 still attempted to return to the diving bell via the shuttle cord, but its ascent was 

interrupted due to entrapment of the umbilical in the structure, preventing it from having a 

sufficient umbilical length for its return to the bell and, after an attempt unfruitful, he fell from the 

handle of unconscious trouble. At that moment, diver 1 placed the pneumatic hose (minimum) 

inside the helmet of the 2, trying to oxygenate it (Photo 33). From the video image one notices that 

the diver began to convulse; 
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PHOTO 32 - Time table of the duration of the mixture HELIO-OXYGEN:: 
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FOTO 33 

Diver 1 by placing the pneumatic hose (minimum) inside the diver's helmet 2. 

 

18- When the bellman was ordered out of the diving bell and rescued the diver 2, the first action 

taken by the supervisor was to request that the bellman fill the parachute that had previously been 

emptied by the ROV but in an attempt to suspend the structure and release the diver's umbilical 

was not successful due to forgetting to have to close the ball valve previously opened by the ROV 

(valve remained open). The bellman was instructed to return to the diving bell and pick up the saw 

bow to cut the diver's umbilical 2. It is pointed out that the instrument used to cut the umbilical was 

inside the bell, and the bellman was not instructed to carry it. when he left the bell for the first time, 

having to return to the bell again to catch him, and that such a decision generated more delay in 

the rescue; 

19 - Returning from the dive bell, the bellman, in another attempt to release diver umbilical 2, was 

on top of the ESDV-VES-MXL-001 valve initiating the umbilical cut of diver 2 (Photo 34), which 

was trapped between the spool and the valve, and when asked if he was cutting the correct 

umbilical, did not proceed with the cut, went to the other umbilical, which was actually diver 1 and 

partially cut that umbilical and hot water hose) (Photo 35). It is only after being alerted by the diver 

1 that the Bellman has cut the diver's umbilical 2. The wrong cut of the umbilicals occurred 

because of the proximity of the umbilicals and no distinction between them; 
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FOTO 34                                                                     

  FOTO 35 
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  FOTO 36 

                                          Umbilical Hanger 

 FOTO 37 

                                                         Umbilical 

 

20 - The time elapsed for umbilical cutting was approximately 30 minutes, and upon receiving first 

aid from the other two divers, diver 2 showed no vital signs. The umbilical cut took too much time, 

and was decisive for the attempt of resuscitation of the diver 2. Despite receiving the first aid of 

the other two divers, it no longer presented vital signs; 

21 - In the relation of possible risks to the diver of the Safety Analysis of the Task nº 098/2018 and 

also in the emergency procedures contained in the Contingency Plan (PC) of the diving company, 
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it was not foreseen the umbilical cut, in an extreme situation, nor, the obligatoriness of a tool that 

realized this cut, in the obligatory equipment of the bellman; 

22 - During the rescue of the injured diver, mismatched actions of the diving team are detected, 

incorrect orders taken by the supervisor (having the bellman fill a parachute to try to release the 

trapped umbilical instead of having the umbilical removed), demonstrating that the training 

conducted by the dive company for emergency situations involving the dive was performed 

superficially; 

23- It was not possible to analyze the procedures performed inside the diving bell due to the poor 

quality of the images generated by the internal camera of the bell; 

24 - It was not possible to verify how the structure was afterwards, since the researchers did not 

have access to the images of the spool assembly device "z" after the accident; 

25- No damages were identified in the Ultra jewel 601 helium recovery helmet and the emergency 

equipment SLS (emergency equipment) used by the diver 2 that may have contributed to the 

accident; 

26 - The lack of more detailed planning by the dive company about the flotation operation. Among 

the documents presented, the Petrobras descriptive memorandum contained only basic 

information for the operation and, in addition, in the safety analysis of the task, the science 

(signature / rubric) of the divers in the said document was not verified; and 

27- The spool “z” repositioning operation provided for the displacement of the pipeline a 

considerable distance from the seabed, and since the structure should be secured by safety 

straps and tirfors at fixed points on the bottom, depending on the part displacement. It is of vital 

importance to perform a precise control in the repositioning of the safety devices during the entire 

route. From the video images, at the start of the operation, at dive number 2044, there were safety 

belts at the ends, but at the beginning of dive number 2046 only one end had strap. 

 

XII) Preliminary Lessons Learned and Conclusions: 

   -  After expressing and analyzing the factors that led to the death of the diver, we observed that 

the lack of control, training and the breaking of safety rules, even for experienced and technically 

recognized people, lead to fatal accidents for self-confidence. 

   -  The maintenance of the work items must be done constantly, even if it is owned by third 

parties. You can`t test any equipment for use in jobs with a high degree of risk and complexity at 

the time of its use, - it was said: "it is normal to exchange punctured holes during installation" - as 
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this may lead to substantial changes in on-site planning and unnecessary risks. 

  -  The safety regulations and guidelines already prescribed for diving actions must be carefully 

complied with, in order to avoid an accident of any kind. You should never stop checking and 

periodically training on the use of safety equipment. 

  -  The ship's Master, the company contracted for diving and the company controlling the actions 

to be undertaken in the dive must always work as a team, as well as have an interaction of the 

tasks performed, the ongoing and the future in planning, including debates , meetings and 

exchanges of information for the knowledge of all on board. It becomes inappropriate any attitude 

or fact that hurts the conditions of teamwork. 

  -  Teamwork must have a wide dissemination of the actions in progress in order to avoid 

consummate events and timely actions by all those involved. At the time of the accident, this fact 

should have been immediately communicated to everyone on board in order to increase the level 

of response to a timely rescue action to safeguard human life at sea. 

   - The psychological monitoring and evaluation of all those working in the diving area must be 

systematically carried out by a qualified body and also with on-board physical monitoring by a 

specialized person to avoid panic and uncontrolled when in situations of risk. 

   - The CTS (Minimum Safe Manning) issued by the specialized Board, although it is being 

fulfilled, does not prevent those who work on board to be heard to identify all the difficulties of daily 

work, as well as, there is no impediment to adding new people to the CTS. 

   - Thus, we can conclude that the accident occurred due to a sequence of planning, coordination 

and execution failures, which culminated in the death of a diver in full working activity. 

 

XIII) Safety recommendations: 

• Follow the rules already prescribed for deepwater diving safety. 

• Provide for inclusion in the obligatory equipment of the diver, a tool that allows cutting of the 

diving umbilical, in case of a situation of extreme necessity. 

• Intensify and record the training for the components of the diving team, addressing the diving 

and rescue procedures of an unconscious diver. 

• Provide for inclusion in the contingency plans of procedure that meets the need for rescue of 

disabled diver with lines of action taken by the diving team until the umbilical cut of the diver in 

case of extreme emergency. 
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XIV) ANNEX: SHIP´S PARTICULARS 
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                    ANNEX: SHIP`S PARTICULARS 
 
 

 

Name             WYATT  C A N D I E S  

Flag UNITED STATES 

IMO:                     9620097 

IRJN:                      WDG5079 

Gross tonnage(AB):                          4770 

Place of Construction:           HOUMA- LOUISIANA 

Year of Construction 2010 

Draft Maximum: 5,56 m 

Type of Navigation:                      OPEN SEA 

Type of Vessel: MARITIME SUPPORT SR 

Total Length: 88,25 m 

Gross Carriage (tons): 3010 t 

Cruising Speed: 13,1 nós 

Owner:          OTTO CANDIES LLC 

Charterer: PETROLEO BRASILEIRO S.A- 
PETROBRAS 

  
Operator: FAROL APOIO MARÍTIMO LTDA 

Dealer: ------------ 
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Insurance for Civil Liability 

for Damage Caused by Oil 

Pollution: 

 
         ACORD CORPORATION 

Ship Insurer:           ACORD CORPORATION 

Ship Classification 

Society: 

 
DET NORSKE VERITAS 

 

 

 

 

 


