
The  landing  accident  that  occurred  in  a  shallow  area  in  the  southeastern  part  of  Mauritius  Island  on  July  25,  2nd  year  of  

Mauritius,  includes  serious  damage  to  the  environment,  so  the  SOLA  cargo  ship  WAKASHIO

Is  expected.

However,  from  the  viewpoint  of  preventing  the  occurrence  of  similar  accidents  of  the  Japanese  Merchant  Navy,  the  Japan  Transport  Safety  Board  has  

decided  on  the  outline  of  this  accident,  the  progress  of  this  accident  investigation,  and  the  factual  information  at  the  time  of  boarding  confirmed  at  this  time.

It  falls  under  the  category  of  "very  serious  maritime  accident"  in  the  accident  investigation  code  based  on  the  S  Convention,  and  also

Was  reported  and  announced,  and  an  opinion  was  to  be  given  to  the  Minister  of  Land,  Infrastructure,  Transport  and  Tourism.

Since  the  accident  involves  the  Japanese  Merchant  Navy  *  1 ,  a  maritime  safety  investigation  of  this  accident  was  conducted  based  on  the  same  code.

The  contents  of  this  progress  report  will  be  changed  if  new  information  becomes  available  in  the  future.

From  the  countries  of  the  Republic  of  Panama  (flag  state)  and  the  Republic  of  Mauritius  (coastal  country),  Japan  is  also  real

It  is  possible.

We  are  in  the  process  of  conducting  an  earnest  survey,  including  a  ground  survey.

Since  we  have  reached  an  agreement  to  become  a  maritime  safety  research  country  as  a  stakeholder  country,  we  are  now.

Further  investigation  and  analysis  of  oil  spills  caused  by  this  accident  will  be  carried  out  in  the  future.

-  1  -  

Reiwa  June  30,  4,  Ministry  of  Land,  

Infrastructure,  Transport  and  Tourism  Transportation  Safety  Committee

Therefore,  it  will  take  more  time  to  compile  the  final  report.

"Japanese  Merchant  Navy"  refers  to  a  group  of  ocean-going  merchant  vessels  of  2,000  gross  tonnage  or  more  

operated  by  Japanese  ocean-going  shipping  companies.  Vessels),  (2)  Foreign  national  vessels  (vessels  chartered  

from  foreign  companies  (including  overseas  subsidiaries  of  Japanese  overseas  shipping  companies)).  The  Japanese  

Merchant  Navy  is  responsible  for  transporting  63.1%  of  Japan's  maritime  trade  volume.  (Source:  Ministry  of  Land,  

Infrastructure,  Transport  and  Tourism  Maritime  Report  2020)

*1  

Wakashio

About  progress  report  of  ship  accident  investigation
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1  Outline  of  ship  accident

Ship  management  company  Nagashiki  Shipping  Co.,  Ltd.  (hereinafter  referred  to  as  

"Company  A")  Charterer  Mitsui  OSK  Lines  Co.,  Ltd.  (hereinafter  referred  to  as  "Company  B")

Seki  diesel  engine  1  unit

Ship  owner  OKIYO  MARITIME  CORP.  (Hereinafter  referred  to  as  "Company  C")

out Power  16,860kW

-  2  -  

Cargo  Ship  WAKASHIO

ferry

(Hereinafter  referred  to  as  "the  ship"),  the  captain  and  19  other  people  are  on  board  and  

sailing  toward  the  port  of  Tubaran,  Federal  Republic  of  Brasil .  I  landed  in  a  shallow  area  in  the  southeastern  part  of  

Mauritius  Island,  the  Republic  of  Mauritius.  There  were  no  casualties  on  the  crew  of  the  ship,  but  buckling  *  3  etc.  

occurred  on  the  hull,  and  fuel  oil  was  later  released.

Class  General  Foundation  Nippon  Kaiji  Kyokai

Thruster  4  wing  fixed  pitch  propeller  1  piece

Total  tons  101,932  tons

It  leaked.

Date  of  entry  into  the  water  March  9,  Heisei  19

2.1  Main  items  of  the  ship  

IMO  No.  9337119

ÿ  ×  ÿ  ×  ÿ  ÿÿÿ.ÿÿÿ×ÿÿ.ÿÿÿ×ÿÿ.ÿÿÿ  

2  Information  about  ships,  etc.

(See  Photo  1)

Ship  registration  port  Panama  (Republic  of  Panama)

ferry quality  steel

About  ship  accident  investigation  related  to  landing  accident  (progress  report)  Cargo  ship  WAKASHIO

machine

Mauritius  time  is  local  time,  which  is  4  hours  ahead  of  Coordinated  Universal  Time  (UTC)  (5  hours  behind  Japan  Standard  Time).

"Buckling"  means  that  when  the  load  applied  to  the  structure  (mainly  compression)  is  gradually  increased,  the  balance  becomes  uncertain  due  to  a  certain  load.

It  means  that  a  large  amount  of  deflection  suddenly  occurs,  and  a  sudden  decrease  in  yield  strength  occurs.

*2  

*3  

Nagashiki

Wakashio

Wakashio
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*4  "Capesize"  is  a  size  that  the  ship  cannot  pass  through  the  Panama  Canal  and  the  Suez  Canal,  so  the  route  is  

from  the  Indian  Ocean  to  the  Atlantic  Ocean  around  the  Cape  of  Good  Hope  in  South  Africa,  and  also  by  Hiroshi  

Onishi.  -A  vessel  that  travels  in  and  out  of  the  Pacific  Ocean  around  Cape  of  Horn  in  the  Republic  of  Chile.  (However,  

due  to  recent  improvements,  the  Suez  Canal  allows  vessels  that  meet  draft  restrictions  to  pass  through.)

According  to  the  general  layout,  the  ship  is  a  stern  bridge  type  capesize  *  4  bulk  carrier,  with  cargo  

stores  Nos.  1  to  9  in  order  from  the  bow,  and  12  ballasts  on  both  sides  and  the  bottom.

A  water  tank  is  located  at  the  stern,  and  an  engine  room  and  three  fuel  oil  tanks  are  located  on  both  sides  of  the  engine  room.

2.2  Information  on  ship  structure,  etc.

-  3  -  

It  was.  (See  Fig.  1)

Photo  1  The  ship
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ÿA  photo  was  taken  on  September  6,  2009

Spilled  (hereinafter  referred  to  as  "spilled  oil"),  and  a  part  of  it  was  washed  ashore  from  the  accident  site  to  the  northwestern  coast.

(2)  Oral  hearing  from  related  parties  and  receipt  of  response

Government  of  the  Republic  of  Mauritius  (hereinafter  referred  to  as  "Government  of  Mauritius")  Blue  Economy

5  Future  survey  and  analysis

-  5  -  

rice  field.  (See  Photo  3)

(1)  Matters  concerning  oil  spill  and  oil  control  after  landing  (2)  

Matters  concerning  removal  of  the  hull  after  landing

Photo  3  Oil  spills  washed  ashore

(3)  Matters  concerning  the  implementation  system  of  (1)  and  (2)  above

4  Outline  of  ship  accident  investigation

6  Factual  information  confirmed  by  previous  investigations

Four  other  marine  accident  investigators  have  been  appointed.

The  Japan  Transport  Safety  Board  was  in  charge  of  investigating  this  accident  on  September  18,  2nd  year  of  Reiwa.

6.1  Progress  of  this  accident

3.3  Oil  spill

The  main  survey  items  up  to  this  point  are  as  follows.

6.1.1  Crew  dictation,  etc.  The  

captain  of  the  ship  (hereinafter  referred  to  as  the  "captain")  and  three  officers  (chief  officer,  second  officer,  three)

Officers)  (hereinafter  referred  to  as  "Navigator  A1",  "Navigator  A2",  and  "Navigator  A3",  respectively),

(1)  Site  survey  (ship  and  accident  site)

The  ship  is  about  1,000  tons  of  fuel  oil  in  the  fuel  oil  tank  from  the  break  in  the  outer  panel  that  occurred  after  landing.

Deck  department  trainees  (hereinafter  referred  to  as  "trainees"),  chief  engineer,  second  engineer  and  dictation  of  the  kitchen  staff,
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Tubarão  Port

*5  

*6  

*7  

Republic  of  

South  Africa

Federal  

Republic  of  Brazil

Madagascar

(1)  Navigation  status  from  Singapore  Port  departure  (July  14)  to  the  day  before  the  accident  (July  24)

With  respect  to  A2,  at  the  Mauritius  Island  turning  point,  which  is  scheduled  to  pass  on  the  25th,  two  days  later.

I  was  instructed  to  change  the  course  so  that  the  offshore  distance  would  be  about  5  nautical  miles  (M).

Officer  A2  is  Mauritius,  which  was  about  22M  in  the  voyage  plan  he  created.

The  ship  has  a  captain  (registered  in  the  Republic  of  India),  officer  A1  (registered  in  the  Democratic  Socialist  Republic  

of  Sri  Lanka ),  officer  A2  (registered  in  the  Republic  of  the  Philippines),  and  17  others  (registered  in  the  Republic  of  India  2).

(15  people  from  the  Republic  of  the  Philippines)  on  board,  09:00  on  July  14,  2nd  year  of  Reiwa

Around  the  minute  (Singapore  Standard  Time  *  6),  towards  the  port  of  Tubarão,  Federal  Republic  of  Brazil

Departed  from  the  anchorage  of  the  Port  of  Singapore,  Republic  of  Singapore.  

The  vessel  is  in  the  Passage  Plan  created  by  Officer  A2  and  approved  by  the  master.

Western  Standard  Time  *  7),  a  turning  point  off  the  northwest  coast  of  Sumatra,  Republic  of  Indonesia

After  continuing  to  sail  and  passing  through  the  Straits  of  Malacca,  around  09:00  on  the  16th  (a)

Fig.  2  Voyage  plan  itinerary  (shown  on  the  map)

Information  from  the  Ministry  of  Marine  Resources,  Fisheries  and  Shipping  *  5  (hereinafter  referred  to  as  the  "Ministry  of  Blue  Economy")  and

And  entered  the  Indian  Ocean.

The  captain  said  on  the  23rd  that  the  ship  was  heading  southwest  in  the  Indian  Ocean  on  a  smartphone.

-  6  -  

(See  Fig.  2)

According  to  the  response  from  Company  A,  it  was  as  follows.

We  decided  to  change  the  voyage  plan  for  the  purpose  of  receiving  the  radio  waves  of

African  Continent
Indian  Ocean

South  Atlantic

"Blue  Economy,  Marine  Resources,  Fisheries  &  Shipping"  is  Mauritius,  which  is  in  charge  of  the  
protection  of  marine  resources,  shipping  and  fishing.  It  is  an  administrative  body  of  the  government.  
Singapore  Standard  Time  is  standard  time  that  is  eight  hours  ahead  of  Coordinated  Universal  Time  

(UTC).  Western  Indonesia  Standard  Time  is  7  hours  ahead  of  Coordinated  Universal  Time  (UTC).

Port  of  Singapore

Mauritius  Island

ÿ  Scheduled  turning  point  (on  the  voyage  plan)

Sumatra

Reunion  Island

Cape  of  Good  Hope

Malacca  Strait
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*8  

*9  

"Electronic  Chart  Display  and  Information  System  (ECDIS)"  is  to  display  an  electronic  navigational  chart  

(ENC)  on  a  monitor  screen  and  display  information  such  as  the  position  of  the  own  ship  and  the  planned  route  
in  an  overlapping  manner.  It  is  a  device  that  has  an  alarm  function  to  notify  the  approach  to  the  set  shallow  water.

"Electronic  Navigational  Chart  (ENC)"  is  an  electronic  version  of  the  information  described  in  conventional  

paper  charts  for  use  on  ECDIS,  and  is  a  waterway  organization  approved  by  each  government  or  its  own.  
Refers  to  data  published  under  authority.

The  captain  said  about  08:00  on  the  25th  (Mauritius  time,  below,  special  description

I  took  over  the  course.  At  that  time,  the  officer  A1  was  scheduled  to  take  the  needle  line  on  ECDIS.

When  I  reached,  I  instructed  him  to  change  course  to  240  °,  and  once  disembarked  for  the  purpose  of  participating  

in  the  birthday  party.

At  around  17:50,  I  climbed  the  bridge  again  with  the  chief  engineer,  and  the  officer  A1  got  a  smartphone.

I  admitted  that  I  was  sailing  on  the  north  side  of.

Officer  A1  reached  the  point  instructed  by  the  captain  at  around  17:45,  so  the  wind

-  7  -  

Same  except  in  some  cases. )  Ascend  the  bridge  and  watch  the  operation  while  doing  office  work  inside  the  bridge.

The  course  was  changed  to  234  °  in  consideration  of  the  tidal  current.

I  had  confirmed  it,  but  at  around  13:15,  for  the  purpose  of  getting  closer  to  Mauritius  Island.

Officer  A1  is  on  duty  with  the  trainee  at  Funabashi  shift,  and  sees  the  trainee  on  duty.

Instructed  Officer  A2  to  change  the  course  from  239  °  to  241  °  (bow  direction,  the  same  shall  apply  hereinafter).

I  was  in  charge  of  tensioning  etc.,  but  from  around  17:00  at  the  crew  cafeteria,  the  birthday  of  one  crew  member

The  captain  attended  the  birthday  party  and  had  a  chat  with  the  crew  by  drinking  alcohol,  but  the  book

Officer  A2  provides  a  detailed  electronic  navigational  chart  (ENC)  *  9  near  Mauritius  Island.

Since  the  meeting  was  scheduled,  I  will  join  the  meeting  with  the  trainees  with  the  permission  of  the  captain.

I  think  the  ship  is  approaching  Mauritius  Island  and  it's  about  time  to  get  the  radio  waves  from  the  smartphone.

I  was  worried  because  the  information  was  not  displayed,  but  because  it  was  the  captain's  instruction,  I  took  a  course  of  241  °.

It  is  the  depth  of  water  and  shallow  water  on  ECDIS  that  approaches  the  island  without  possession.

I  urged  him  to  do  the  Funabashi  shift  by  himself.

A  course  change  point  was  set  on  the  screen  of  the  Electronic  Chart  Display  and  Information  System  (ECDIS)  *  8  so  that  the  

offshore  distance  from  the  island  would  be  5M,  and  the  course  was  changed  toward  that  point.

I  changed  to  and  continued  sailing.

The  captain  admitted  Mauritius  Island  to  the  starboard  bow  at  around  16:00  and  used  radar.

After  checking,  I  learned  that  the  distance  from  the  ship  to  the  turning  point  is  about  40M.

(2)  Navigation  status  on  the  day  of  the  accident  (July  25)

At  around  16:00,  the  navigator  A2  was  241  °  to  the  next  on-duty  navigator  A1.

At  around  17:00,  the  captain  pointed  to  the  officer  A1  who  was  on  duty  at  the  bridge  near  the  intersection  of  the  

planned  course  of  241  °  and  the  longitude  line  of  58  °  east  longitude  on  the  ECDIS  screen,  and  near  the  same  point.
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Wi-Fi  connection  using  tethering  function

Officer  A1  

smartphone  

(communication  possible)

base  station

Mauritius  Island

Captain  smartphone

Chief  engineer  smartphone

Ship

I  noticed  that  the  smartphone  of  myself  and  the  chief  engineer  could  not  communicate  in  Mauritius,  unlike  

the  one  of  the  officer  A1,  and  for  the  officer  A1,  a  wireless  LAN  *  11  using  the  tethering  function  *  10  of  the  

officer  's  smartphone.  (Hereinafter  referred  to  as  "Wi-Fi")  to  bring  the  smartphone  of  yourself  and  the  chief  

engineer  to  the  Internet.

Geta.  

At  around  18:40,  Officer  A1  sailed  to  Mauritius  Island  at  a  distance  of  about  11  meters,  and  from  the  

captain,  how  to  pass  the  coastal  area  of  Mauritius  Island  at  a  distance  of  2  meters.

Fig.  3  Internet  connection  by  Wi-Fi  using  tethering  function  (image)

When  asked  if  he  would  go,  he  answered  that  he  would  sail  parallel  to  the  coast  of  the  island  because  there  were  no  

obstacles  such  as  ships  around.

-  8  -  

I  asked  you  to  connect.  (See  Fig.  3)

At  this  time,  the  officer  A1  was  ECDIS  and  the  ship  was  at  a  depth  of  about  200  to  1,000  m.

Officer  A1  accepted  the  captain's  request,  but  consumed  the  contracted  capacity  for  data  communication.

Therefore,  it  is  possible  to  connect  the  captain's  and  chief  engineer's  smartphones  to  the  Internet.

I  confirmed  that  I  was  sailing  above.

I  couldn't  do  it,  and  while  confirming  the  ship  position  with  the  captain  and  ECDIS,  I  continued  to  use  the  same  connection  method.

Officer  A1  cannot  communicate  with  his  smartphone  around  19:00.

Continued  discussions  about.

I  asked  about  the  reception  status  of  the  radio  waves.

Instructed  to  decelerate  to  68  rpm.

At  around  18:35,  the  captain  told  the  chief  engineer  the  number  of  revolutions  per  minute  (rpm)  of  the  main  engine  from  72.

Although  the  captain  was  in  a  state  where  the  smartphone  of  Officer  A1  was  able  to  communicate,

After  contacting  the  engine  shifter  in  the  engine  control  room  from  Funabashi,  the  chief  engineer  lowered  the  engine  speed.

Internet  connection

*10  

*11  

"Tethering  function"  is  a  mobile  terminal  (mobile  phone  line)  that  has  the  function  of  connecting  to  the  Internet.

It  refers  to  the  function  of  connecting  a  device  connected  to  the  terminal  LAN,  etc.  to  the  Internet  by  setting  it  as  

an  access  point  (such  as  a  smartphone  connected  to)  and  relaying  communication.

"Wireless  LAN"  refers  to  a  LAN  system  that  transmits  and  receives  data  using  wireless  communication.
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*12  

*13  

"Master  station"  means  a  designated  place  assigned  to  each  crew  member  who  gathers  in  an  emergency  such  

as  when  leaving  the  ship.  "Ballast  water"  means  seawater  or  fresh  water  loaded  to  maintain  the  stability  of  a  ship.

Immediately  after  that,  I  was  instructed  to  move  the  main  engine  backward  at  full  speed,  so  the  engine  system

When  I  checked  the  force  gauge,  the  speed  of  the  ship  decreased  from  about  11  knots  (kn)  to  about  9  kn.

Instructed  to  perform  sounding,  and  after  about  5  minutes,  the  engine  staff  sent  all  equipment  and  tanks.

-  10  -  

The  main  engine  control  lever  in  Omuro  is  set  to  reverse  at  full  speed,  and  the  main  engine  speed  is  between  60  and  68  rpm.

I  received  a  report  that  there  was  no  abnormality.

Admitted  the  situation  to  speed  up.

The  captain  was  the  Mauritius  Police  at  around  20:10.

The  chief  engineer  suddenly  sat  in  a  pilot  chair  on  the  starboard  side  of  the  bridge.

Confirm  that  the  increase /  decrease  is  repeated  and  the  turbocharger  is  overloaded.

I  felt  a  shock  and  heard  the  captain  screaming  that  the  ship  was  not  moving,  so  the  engine

rice  field.

Force,  National  Coast  Guard)  The  ship  may  have  landed  in  shallow  water

When  I  checked  the  console,  the  operation  of  the  main  engine  continued,  and  the  rotation  speed  of  the  main  engine  was  abnormal.

At  around  19:29,  the  captain  showed  0kn  on  the  speed  meter,  so  he  decided  to  convene  all  the  crew  members  to  the  

master  station  *  12,  and  instructed  the  navigator  A1  to  broadcast  the  convocation  on  board .  After  broadcasting  all  over  

the  ship,  Officer  A1  adjusted  the  drainage  of  ballast  water  *  13  from  the  captain.

I  told  you.

The  captain  thought  that  the  bottom  of  the  ship  had  touched  the  shallow  water  because  the  speed  of  the  ship  had  

slowed  further  between  19:25  and  26,  and  stopped  the  main  engine  by  telegraph  operation  (remote  control  from  the  bridge).

I  confirmed  that  I  could  not  see.

I  was  instructed  to  check  the  damage  status  of  each  tank  as  well  as  check  if  it  was  possible,  so  I  got  off  the  bridge  and  

headed  to  the  engine  room.  The  engine  members,  excluding  the  chief  engineer  and  the  second  engineer,  listened  to  the  

broadcast  on  board  and  mastered.

(3)  Situation  at  the  time  of  

boarding  At  around  19:25,  the  captain  continued  to  communicate  with  Officer  A1  on  his  smartphone.

I  stopped  and  sent  the  chief  engineer  to  the  engine  room.

I  went  to  the  station,  but  after  that,  the  chief  engineer  went  to  the  engine  control  room.

All  of  them  returned  to  the  engine  control  room  around  19:30  because  they  were  instructed  to  do  so.

When  I  was  chatting  about  it,  I  suddenly  felt  a  shock  to  the  hull,  and  when  something  went  wrong,  I  quickly  felt  it.

The  second  engineer  on  duty  will  stop  the  main  engine  from  Funabashi  at  around  19:26.

The  chief  engineer  asks  the  engine  staff  to  check  all  the  equipment  in  the  engine  room  and  tanks.
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Engine  room

seawater

Outer  panel  (bottom  of  ship)

welded  part
Seawater  leaks

Valve  (damaged)

Alarm  device  indicating  leakage

The  alarm  sounded,  so  I  instructed  the  two  operators  to  check  the  status  of  the  tank.

(4)  Situation  after  landing

When  the  person  in  charge  of  Company  A  receives  the  first  report  of  the  accident  from  the  Ship,  he /  she  will  

confirm  with  the  Ship  the  injuries  of  the  crew,  oil  spills,  damage  to  the  hull,  ballast  water  and  draft  conditions.

-  11  -  

However,  from  the  same  operator,  the  welded  part  of  the  pipe  at  the  suction  port  of  the  tank  has  come  off.

I  instructed.

In  both  cases,  the  valve  was  damaged,  and  seawater  was  flooded  into  the  engine  room  from  the  damaged  part.

I  received  a  report  to  that  

effect.  Engine  personnel  suspected  damage  to  the  outer  panel  of  the  fuel  oil  overflow  tank.

At  Company  A,  about  two  hours  after  receiving  the  notification  of  the  accident  (Japan  Standard  Time  *  15  (hereinafter  

referred  to  as  "Japan  Time")  around  03:20  on  the  26th),  employees  related  to  ship  management  gather  at  the  head  office.  

However,  the  president  of  company  A  set  up  the  emergency  response  headquarters  and  the  person  in  charge  of  company  B.

Because  it  was  difficult  to  repair  the  pipes  and  valves  of  the  tank,  the  piece  of  wood  was  damaged.

The  first  report  of  the  accident  occurred  in.

The  seawater  that  had  flooded  inside  was  drained,  and  the  work  was  continued  until  the  morning  of  the  26th.

In  addition  to  preventing  the  inundation  of  seawater  by  packing  it  in  the  place  where  it  was  squeezed,  a  drainage  pump  is  used  in  the  engine  room.

Company  A  has  a  salvage  contract  with  a  Japanese  salvage  company  (hereinafter  referred  to  as  "salvage  

company  A")  at  around  12:59  on  the  26th  (around  17:59  Japan  time).

At  around  20:20,  the  captain  notified  the  person  in  charge  of  Company  A  of  the  occurrence  of  this  accident.

(See  Fig.  5)

The  chief  engineer  indicates  a  leak  of  the  fuel  oil  overflow  tank  *  14  at  around  20:29.

Fig.  5  Status  of  fuel  oil  overflow  tank  (image)

Overflow  tank
break

"Overflow  tank"  means  a  tank  that  accepts  the  contents  that  flow  out  when  the  amount  of  contents  such  as  fuel  oil  tank  overflows  

beyond  the  specified  value.

Japan  Standard  Time  is  standard  time,  which  is  9  hours  ahead  of  Coordinated  Universal  Time  (UTC).

*14  

*15  
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*17  

*16  "Bilge  tank"  means  a  tank  for  collecting  bilge  (oil-water  mixture  collected  on  the  bottom  of  a  ship,  etc.).  

“Coffadum”  refers  to  a  space  to  prevent  oil  tanks  from  being  mixed  into  adjacent  fresh  water  tanks  when  the  oil  tank  

is  damaged  due  to  a  collision  or  the  like.

Concluded  a  salvage  contract.

The  state  where  the  partition  wall  was  bent  was  recognized.

I  couldn't  get  close  to  it  because  I  couldn't  approach  it.

Then,  the  anchor  chain  section  3  was  pulled  out,  and  then  water  was  injected  into  the  No.  8  cargo  hold.

The  support  vessel  arrived  off  the  port  of  Port  Louis  in  the  Republic  of  Mauritius  on  the  30th.

I  tried  to  join  them,  but  I  couldn't  come  alongside  them  either.

On  the  2nd,  the  ship  will  be  separated  from  the  engine  room  directly  above  the  double-bottomed  tank  and  the  9th  cargo  hold.

Immediately  after  landing,  the  ship  did  not  have  any  noticeable  hull  sway,  but  gradually  waved  and  swelled.

Of  the  20  crew  members  on  board,  10  crew  members  who  are  not  involved  in  salvage  work

-  12  -  

In  the  early  morning  of  the  31st,  the  bow  direction  of  the  ship  was  353  °  due  to  the  influence  of  waves  accompanied  by  swells.

The  stern  was  severely  shaken  by  the  stern,  and  the  stern  was  hit  hard  against  the  seabed,  and  the  crew  fell  

from  the  bed  while  sleeping  in  their  room.

Salvage  company  A  and  salvage  company  B  (hereinafter  referred  to  as  "salvage  team")

It  became  027  °  from,  and  the  main  engine  was  installed  because  the  hull  was  hit  on  the  seabed.

It  was  transferred  to  land  by  four  helicopters  at  around  16:20  on  the  2nd.

cormorant. )  Is  around  19:30  on  the  26th  (around  00:30  on  the  27th,  Japan  time).

The  attachment  became  loose,  and  on  August  1,  every  time  the  hull  shook,  the  main  engine  moved  from  the  pedestal  to  1-2  a.

At  around  16:50  on  the  2nd,  the  ship  dropped  the  anchor  on  the  starboard  side  for  the  purpose  of  preventing  the  hull  from  moving.

Started  sailing  towards  the  territory  of  Reunion  Island.

A  tugboat  was  chartered  from  the  loop  company  and  started  sailing  to  the  Republic  of  Mauritius,  and  at  around  

22:00  on  the  same  day,  a  support  ship  that  was  sailing  near  the  Republic  of  Madagascar  was  chartered  to  

Mauritius.  Republic  of  France  to  the  southwest  of  the  island

It  was  about  to  come  to  the  surface.

On  the  26th,  salvage  company  A  and  salvage  in  the  Kingdom  of  the  Netherlands

The  crew  of  the  ship  broke  into  the  bilge  tank  *  16  and  cofadam  *  17  in  the  engine  room  on  the  27th.

The  support  vessel  arrived  in  the  sea  area  near  the  location  of  the  accident  and  attempted  to  come  alongside  the  vessel  for  

the  purpose  of  unloading  materials  and  equipment  for  about  45  minutes  from  around  08:00  on  the  1st,  but  the  sea  condition  was  bad.

I  couldn't  come  alongside  because  it  had  become  starboard.

With  the  company  (hereinafter  referred  to  as  "salvage  company  B"),  both  companies  are  co-contractors.

On  either  the  28th  or  the  29th,  the  bow  of  the  bow  that  there  is  a  mouth  and  the  seawater  is  flooded

After  arriving  at  the  sea  area  near  the  location  of  the  accident,  the  tugboat  tried  to  come  alongside  the  

tugboat  at  around  23:35  a  day  for  the  purpose  of  connecting  the  tugboat,  but  visibility  and  sea  conditions  deteriorated.
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The  ship  was  buckled  at  the  welded  part  of  the  9th  cargo  hold  and  the  ventilation  port  at  around  13:30  on  the  3rd.

The  fuel  oil  (C  heavy  oil)  in  the  fuel  oil  tank  spilled  into  the  sea.  (See  Photo  5)

Photo  5  Fuel  oil  spilling  from  the  stern

It  was  confirmed  that  seawater  was  inundated  in  the  engine  room.

At  around  11:50  on  the  4th,  the  upper  part  of  the  propulsion  shaft  began  to  buckle,  and  at  around  13:50,  the  flooded  

water  level  in  the  engine  room  rose,  and  at  around  20:00,  the  auxiliary  equipment  was  cooled.

The  spilled  oil  moved  northwest  from  the  landing  position  of  the  ship  and  washed  ashore  on  the  coast  on  the  6th.

The  water  discharge  pump  was  submerged,  so  I  switched  to  an  emergency  generator.

At  that  time,  it  was  affected  by  the  oil  spill  that  had  washed  ashore  about  8km  along  the  coastline.  (See  Photo  6)

At  around  05:40  on  the  5th,  the  radiator  of  the  emergency  generator  was  damaged  and  the  engine  was  damaged.

-  13  -  

The  10  crew  members  remaining  on  the  ship  went  to  the  helicopter  at  around  16:15  on  the  5th.

The  temperature  rose  and  the  generator  stopped,  resulting  in  the  loss  of  power  on  board.

Buckling  of  the  wall  and  frame  was  observed,  and  buckling  progressed  at  around  18:00.

Therefore,  it  was  transferred  to  land.

It  was  confirmed  that  there  was.

The  ship  suffered  a  serious  buckling  on  the  starboard  side,  and  at  around  10:30  on  the  6th,  the  starboard  side  No.  1  burned.
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As  of  the  11th,  the  hull  of  the  bow  and  stern  of  the  ship  is  only  on  the  upper  deck.

The  fuel  oil  pumping  work  by  the  tanker  was  carried  out  from  the  7th  to  the  12th.  child

Photo  6  Oil  spill

It  was  in  a  combined  state,  but  at  around  14:00  on  the  15th,  the  bow  was  from  the  stern.

The  total  amount  of  fuel  oil  pumped  from  the  ship  during  this  period  was  about  3,193  tons.

The  Mauritius  government  has  a  total  of  three  vessels  for  the  purpose  of  pumping  oil  from  the  vessel.

It  was  completely  separated  and  the  hull  was  split  in  two.  (See  Fig.  6,  Photo  8  and  Photo  9)

(See  Photo  7)

Photo  7  Fuel  oil  pumping  work  by  tanker

-  14  -  

Arranged  a  tanker.

ÿA  photo  was  taken  on  August  8,  Reiwa  2

ÿA  photo  was  taken  on  August  7,  2009
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Photo  8  Hull  with  buckling

Fig.  6  Occurrence  of  cracks  and  buckling  on  the  ship  (as  of  August  11)

-  15  -  

upper  deck

Starboard  side

Port  side

ÿA  photo  was  taken  on  August  15,  2019

The  hull  is  divided  from  this  part
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The  salvage  team  removes  harmful  substances  such  as  hydraulic  oil  from  the  bow  of  the  ship  and  then  removes  harmful  substances  such  as  hydraulic  oil.

It  was  dumped  into  the  ocean  at  058  °  00.0'.

Photo  10  The  bow  of  the  ship  towed  by  a  tugboat

The  salvage  team  will  remain  at  the  location  of  the  accident  after  dumping  the  bow  of  the  ship  into  the  ocean.

At  the  stern  of  the  ship  where  it  is  located,  we  will  continue  to  collect  the  remaining  fuel  oil.

Connect  the  tagline  and  dump  it  in  the  ocean  by  tugboat  around  18:00  on  the  19th.

-  16  -  

Photo  9  The  bow  separated  from  the  stern  of  the  ship

The  bow  of  the  ship  was  around  15:00  on  the  24th,  latitude  20  °  23.0'south,  longitude  east.

The  voyage  has  started.  (See  Photo  10)

The  salvage  team  launched  the  marine  bow  of  the  ship  from  the  Mauritius  government  on  the  19th.

Since  I  was  requested  to  dispose  of  it,  I  decided  to  dispose  of  it  in  the  ocean  after  obtaining  the  consent  of  Company  A.

ÿÿ  

ÿÿ  

ÿA  photo  was  taken  on  August  15,  2019
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*19  

*18  

"Flag  of  convenience  ship  (FOC)"  means  convenience  in  terms  of  crew  nationality  and  tax  system.

A  ship  registered  in  the  country  that  gives  it.

"Automatic  Identification  System  (AIS)"  means  that  each  ship  automatically  sends  and  receives  information  about  the  

identification  code,  type,  ship  name,  ship  position,  course,  speed,  destination,  navigation  status,  etc.  of  the  ship. ,  A  device  for  

exchanging  information  between  ships  and  with  navigation  support  facilities  of  the  Land  Bureau.

"Information  record  of  automatic  identification  system  (AIS)  *  18  received  by  a  private  information  company  " (hereinafter

This  vessel  is  a  convenience-flagged  vessel  *  19  whose  flag  state  is  the  Republic  of  Panama,  and  Company  A  is  a  child  of  that  country.

The  salvage  company  C  removed  the  stern  of  the  ship  on  February  17,  3rd  year  of  Reiwa.

According  to  the  dictation  of  the  person  in  charge  of  company  A  and  the  person  in  charge  of  company  B  and  the  reply  of  company  A,  it  is  as  follows.

Company  A  made  various  adjustments  related  to  boarding  with  Company  D.

It  was.

It  was  started  and  completed  on  January  16,  4th  year  of  Reiwa.

6.2  Information  on  flight

A  rubage  company  (hereinafter  referred  to  as  "salvage  company  C")  arrives  at  the  accident  site  and  makes  a  book.

Company  C  is  Anglo-Eastern  (Labuan)  Limited.,  A  seafarer  dispatching  company.

6.2.1  Companies  involved  in  the  operation  of  the  vessel

Maintenance  work  on  the  stern  of  the  ship  has  started.

Lacia)  (hereinafter  referred  to  as  "Company  D")  was  contracted  to  carry  all  the  crew  members  of  the  ship,  but  in  reality,  

it  is  a  substantial  ship  owner  who  has  an  agency  contract.  be

The  progress  of  the  ship's  operation  during  around  19:32  (Mauritius  time)  is  shown  in  Appendix  1.

In  addition,  the  removal  of  waste  items  on  board  was  carried  out.

Company  C  concludes  an  agency  contract  with  Company  A,  and  Company  A  ships  for  maintenance,  arrangement  of  ship  supplies,  etc.

Company  C,  which  was  registered  as  a  company,  was  the  registered  ship  owner.

It  was  supposed  to  carry  out  ship  management,  crew  management  and  crew  training.

From  December  11th,  instead  of  the  salvage  team,  Company  A  has  newly  signed  a  contract.

It  was.

-  17  -  

6.1.2  Progress  of  operation  by  recording  information  of  automatic  identification  system  for  ships

It  is  called  "AIS  record". ),  From  around  13:06  on  July  25,  2nd  year  of  Reiwa.

(1)  Ship  owners  and  ship  management  companies
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*20  

A  contract.  Charterers  pay  charter  fees,  and  shipowners  are  assigned  seafarers,  repairs,  and  procure  ship  supplies.

Responsible  for  ship  management  such  as.

A  "scheduled  charter  contract"  is  a  charter  contract  in  which  a  seafarer  is  assigned  to  a  vessel  owned  by  the  owner  and  rented  to  the  charterer  for  a  certain  period  of  time.

Flight

According  to  the  dictation  of  the  captain,  officer  A1,  officer  A2  and  the  person  in  charge  of  company  A,  and  the  reply  from  company  A.

For  example,  it  was  as  follows.

With  AIS  records  (July  14-25)  showing  voyage  plans  and  actual  flight  progress

Was.  (See  Fig.  7)

Fig.  7  Companies  involved  in  the  operation  of  the  ship

The  plan  was  not  submitted  to  both  companies,  including  changes.

The  comparison  was  as  shown  in  FIG.

6.2.2  Flight  status

(2)  Boat  users

-  18  -  

A  voyage  plan  to  the  port  (Tubaran  port)  was  created  on  ECDIS,  and  the  captain  made  the  plan.

Company  B  concludes  a  charter  contract  *  20  with  Company  C,  rents  the  vessel,  and  uses  it  for  freight  transportation.

However,  it  is  obligatory  to  submit  the  plan  to  companies  A  and  B.

(1)  Flight  progress  before  the  accident

Regarding  the  operation  of  the  ship,  the  navigator  A2  will  be  next  before  leaving  the  previous  port  (Singapore  port).

Japan

Japan

Republic  of  Panama

Republic  of  Panama  Ship  Registration

Malaysia

Subsidiary  of  company  A

boat (Substantial  
ship  owner)

(Registered  
ship  owner)

Crew  education

ship  management

Company  D  (Sailor  dispatch  company)

Distribution  contract
Company  A

Ride  management

Agency  contract  Ship  

management,  boarding  management,  crew  training

Crew  crew

Society  B  (boat  users)
Regular  charter  contract Company  C

Ship
Crew

Ship  management  company

ship  owner
Operating  company
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Time

1 /  3.5  million  offshore  water  depth,  main  lighthouse,  etc.

Funabashi  shift

ÿÿÿ  

Officer  A2,  1  decker,  3rd  engineer,  1  operator

Institutional  shift

GB104702  (Cargos  Arch  Ile

Scale

Of  the  meeting)
Overview  of  1 /  3.5  million  coastlines  and  isolines

TO  MADAGASCARÿ  

Number  (name)  

Paper  chart  BA4702  (CHARGOS  ARCHIPELAGO)

Description

Officer  A3,  1  decker,  4th  engineer,  1  operator

Flight  engineer  A1,  trainee  second  engineer,  one  operator

ÿÿÿÿÿÿÿÿÿÿÿ  

ÿÿÿÿÿÿÿÿÿÿÿ  

ÿÿÿÿÿÿÿÿÿÿÿ  

ÿÿÿÿÿÿÿÿÿÿÿ  

ÿÿÿÿÿÿÿÿÿÿÿ  

ÿÿÿÿÿÿÿÿÿÿÿ  

The  boatswain  and  the  operator  mainly  perform  maintenance  work  during  the  daytime  (08:  00-18:  00).

Table  2  Nautical  charts,  etc.  used  by  the  ship

The  captain  had  no  plans  to  enter  Mauritius  Island,  so  detailed  information  about  the  area  around  the  island

-  20  -  

It  was  a  cage.

Say. )  Is  shown  in  Table  2,  and  the  ship  has  detailed  water  near  Mauritius  Island.

Coral  reefs  and  obstacles  were  displayed  near  the  place  of  occurrence  (see  Fig.  9ÿ).

It  did  not  have  nautical  charts  showing  depth,  coastal  topography,  etc.

Table  1  Navigation  watch  system

The  apprentice  was  not  qualified  to  be  on  duty  at  Funabashi.  (3)  Paper  charts  and  electronic  

charts

(2)  Navigation  watch  system

Was  engaged  in.

The'paper  charts  and  ENCs'  used  by  the  ship  at  the  time  of  the  accident  (hereinafter  referred  to  as  "nautical  charts,  etc."

The  voyage  watch  system  of  the  vessel  after  leaving  Singapore  Port  on  July  14  is  as  shown  in  Table  1.

The  detailed  coastline  and  shallow  water  of  the  coastal  area  of  Mauritius  Island  were  not  displayed  (Fig.)

9  ÿ),  if  you  installed  a  detailed  ENC  near  the  island,  this  accident

I  thought  that  nautical  charts  were  unnecessary.

When  the  display  screen  at  the  time  of  this  accident  was  reproduced  with  the  cooperation  of  the  ECDIS  manufacturer,
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*  Displayed  under  the  same  conditions  such  as  settings  on  the  same  model  mounted  on  the  ship

The  ship  is  equipped  with  communication  equipment  capable  of  high-speed  data  communication  with  a  flat-rate  charge  system.

Boarding  a  satellite  ship  telephone  (communication  service  name  Inmarsat  Fleet  Broadband)

(4)  Confirmation  of  ship  position

It  is  listed,  the  crew  purchased  a  prepaid  card  through  company  A,  and  it  sounds  even  for  private  use

ÿ  

(5)  Communication  equipment

The  vessel  can  communicate  all  over  the  world  except  polar  regions  as  a  means  of  communication  during  ocean  voyages.

(Numerical  values  such  as  latitude  and  longitude)  are  recorded  in  the  record  book  and  were  used  at  the  time  of  this  accident.

ÿ  

On  this  ship,  the  person  on  duty  at  Funabashi  confirms  the  ship  position  on  ECDIS  and  the  ship  position  every  hour.

There  were  three  records  on  the  paper  chart  showing  the  ship's  position  as  of  July  25.

There  wasn't.  (See  Table  3)

-  21  -  

I  was  able  to  use  voice  calls  and  email.

Fig.  9  Comparison  of  display  status  of  ECDIS

Coral  reef
Display  of  

obstacles,  etc.

Water  depth  50m  isobath

Obstacles  such  as  sunken  ships

If  you  have  installed  a  detailed  ENC  near  Mauritius  Island

Accident  occurrence  location  (approximate)

At  the  time  of  this  accident  (reproduction)

Accident  occurrence  location  (approximate)

×  ×  

about  5M about  5M
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(Installed  on  the  ship)

It  was  in  the  range  of  10km  (about  5.4M).

Officer  A2  44  years  old  Nationality  of  the  Republic  of  the  Philippines

GSM  Association  (Mobile  communication  that  uses  the  GSM  mobile  phone  system)

Contractor  Qualification  Recipient  Approval  Certificate  Captain  (issued  by  the  Republic  of  Panama)

Communication  service  area  map  of  the  website  *  21  of  an  industry  group  consisting  of  vendors  and  related  companies)

Officer  A1  45  years  old  Nationality  Sri  Lanka  Democratic  Socialist  Republic

(6)  Mobile  phone  service  area  on  Mauritius  Island

Contractor  Qualification  Recipient  Approval  Certificate  Navigator  (issued  by  the  Republic  of  Panama)

Table  3  Comparison  of  satellite  communication  environments  at  sea

6.3  Information  about  the  crew

Contractor  Qualification  Recipient  Approval  Certificate  Captain  (issued  by  the  Republic  of  Panama)

ÿ  July  25

Captain  58  years  old  Nationality  of  the  Republic  of  India

According  to  Mauritius  Island,  the  range  of  communication  in  the  maritime  area  is  from  the  coast.

6.4  Information  on  weather  and  sea  conditions,  etc.

-  22  -  

(1)  Meteorology  and  sea  conditions

Billing  method Flat-rate  billing

maximum  communication  speed ÿMbps  

GSM  Association  website  https://www.gsma.com/coverage/#79

(Reference)  Communication  speed  of  mobile  phones  and  smartphones

Pay-per-use Flat-rate  billing

ÿÿÿkbps ÿMbps  

Communication  service  name  Inmarsat ÿÿÿÿ  
Fleet  Broadband  Global  Xpress  

Inmarsat

3G  (3rd  Generation)  -  Speed:  384kbpsÿ110Mbps

1G  (1st  generation)  -Speed:  Analog  radio  waves

4G  (4th  generation)  -Speed:  50Mbps-1Gbps

2G  (Gen  2)  -  Speed:  2.4kbps  to  28.8kbps

5G  (Gen  5)  -  Speed:  1Gbps  to  50Gbps

20  °  C  (average  temperature)
ÿ  

South-southeast  5m /  s

Wave  height

Southeast  7m /  s

Cloudy  (good  visibility)

ÿÿÿÿ

Cloudy  shigure

temperature

Crew  observationMauritius  Government  Meteorological  Bureau

Wind  direction  and  speed

4.1m  (maximum  wave  height)

weather

*21  
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Wave  height Swell  (wave  direction)weather  wind  direction  wind

East

August  11  Sunny  East  South  East  2-3

August  7  Cloudy  Southeast  5  2.5-3.0m  5m  (southeast)

July  28  Cloudy  Southeast  4

August  9  Sunny  South-southeast  3

1.0m  2ÿ3m  (unknown)

August  3  Cloudy  Southeast  5-6  3.0-3.5m  5m  (southeast)

August  15  Sunny  South-southeast  4  2.0-3.0m  2.5m  (south-southeast)

August  5  Cloudy  Southeast  4-5  3.0-4.0m  5m  (southeast)

August  1  Cloudy  Southeast  4-5

August  13  Sunny  East  Southeast  2

2.0m  2m  (south-southeast)

2.0m  2m  (south-southeast)

1.5m  2m  (southeast)

July  30  cloudy 3  0.5-1.0m  2-3m  (southeast)

3.0m  3m  (south-southeast)

ÿ  Day  and  hour

Company  A  complies  with  the  International  Safety  Management  Regulations  based  on  Chapter  9  of  the  SOLAS  Convention  Annex.

ÿ  Tide

Safety  Management  system  for  ensuring  the  safe  operation  of  vessels

According  to  information  from  the  Mauritius  Government  Meteorological  Bureau,  the  accident  on  Mauritius  Island

7.1  Safety  management  system

-  23  -  

The  Funabashi  shift  procedure  and  the  voyage  planning  procedure  were  stipulated  as  follows.

(2)  Tide,  etc.

(1)  Safety  management  manual

(2)  After  July  27  (observation  of  salvage  company  B)

The  sunset  time  on  July  25  near  the  accident  site  was  17:50.

According  to  the  dictation  of  the  person  in  charge  of  company  A  and  the  reply  from  company  A,  it  was  as  follows.

(2)  Contents  of  the  SMS  manual

7  Information  on  safety  management

In  the  shift /  monitoring  procedure  manual  and  voyage  planning  procedure  manual  of  the  SMS  manual  of  company  A,

The  tide  at  that  time  was  in  the  middle  of  the  low  tide,  and  the  tide  height  was  about  42  cm.

System,  hereinafter  referred  to  as  "SMS". ),  And  a  manuscript  about  the  system

Al  (hereinafter  referred  to  as  "SMS  manual")  was  created  and  installed  on  the  ship.
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Every  minute  during  narrow  water  navigation)  

5  (4)  Sounding  in  shallow  water,  etc.

The  set  course  line  is  safe  (existence  of  reefs  and  shallows,  is  the  display  of  the  nautical  chart  correct?)

Coastal  voyage  A  coastal  voyage  in  a  water  area  where  the  ship  position  can  be  determined  by  visual  inspection,  radar  and  ECDIS,  and  the  on-duty  officer  must  comply  with  

the  following  to  ensure  safe  operation.  Items  to  check  when  sailing  along  the  coast

(5)  All  other  means  suitable  for  the  situation.  It  is  always  dangerous  to  look  out  by  only  one  of  the  above  methods,  and  you  must  combine  several  methods  to  make  a  systematic  lookout.  Duties  on  duty  (1)  (2)

ÿ  

slightly

ÿ  

ENC  

ÿ  

Use  properly  according  to  the  "Book"  and  instruction  manual,  and  arrange  if  there  is  a  shortage  of  nautical  charts  or  software.

(3)  By  ECDIS.  (4)  By  
hearing.  (Whistle,  distress  signal,  VHF,  etc.)

ÿ  

ÿ  

Positioning  interval  Normally,  during  coastal  voyages,  positioning  is  performed  every  15  minutes  and  the  chart  is  entered.  When  there  is  a  possibility  of  danger  to  voyages  such  as  reefs  and  shallow  waters,  and  when  entering  and  leaving  the  port  and  anchoring,  it  is  necessary  to  

continuously  perform  positioning  as  long  as  it  is  suitable  for  execution  and  confirm  safety.  Staffing  of  the  bridge  The  master  is  responsible  for  determining  the  increase  in  the  number  of  staff  on  duty  at  the  bridge  depending  on  the  sea  conditions  and  alert  level  for  the  safe  operation  of  the  ship.

c)  Relationship  between  draft  and  water  depth  

of  own  ship  d)  Tidal  and  tidal  current  in  the  navigation  area  e)  f)  g)  Hull  subsidence  

in  shallow  water  area  h)  Local  information  transmitted  from  coastal  countriesslightly

General  bridge  shift  work  Appropriate  lookout  While  considering  the  following  items,  it  is  necessary  to  always  carry  out  appropriate  lookout  according  to  the  situation  and  correctly  grasp  the  surrounding  situation,  the  risk  of  collision  with  other  vessels,  and  the  risk  of  landing.  It  doesn't  become.  (1)  Visually  using  the  naked  eye  and  binoculars.  (2)  Radar /  ARPA.

Is  an  indispensable  device  for  the  safe  operation  of  ships,  and  its  operation  is  "equipment  operation  procedure".

(3)  Check  the  ship  position  and  speed  regularly.  (As  a  general  rule,  every  minute  during  ocean  voyages,  every  minute  during  coastal  voyages  30  15

Handling  of  equipment  ECDIS  ECDIS  similar  to  the  paper  chart

a)  The  nautical  charts  and  bibliography  used  are  up  to  date  

b)

-  24  -  

ÿ  Funabashi  shift  procedure  (excerpt)
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ÿ  Voyage  planning  procedure  (excerpt)

-  25  -  

Officer  on  duty  at  Funabashi  1

4  

B  

Aÿ  

(2)  Understand  the  weather  and  sea  conditions.

(3)  (4)  (5)  

Understand  the  peculiarities  of  the  planned  voyage  area  and  its  impact  on  ship  maneuvering  performance.

(11)  

Preparation  of  nautical  charts  (paper  charts /  ECDIS  ENC),  waterway  bibliography,  and  other  bibliography  necessary  for  voyage

It  may  be  1  1  Pilot. )  

Steering

level

Coastal  voyages  with  limited  visibility  in  congested  waters  of  vessels

Voyage  planning  Guidelines  for  voyage  planning

slightly

C  

Sea  areas  that  require  pilots  to  board,  high-risk  sea  areas  (narrow  water  services,  sea  areas  with  many  reefs,  etc.),  seascapes  with  narrow  visibility

2  1  1  1  Hands  can  stand  by

Enter  necessary  information  such  as  navigation  warnings  and  waterway  information  in  the  navigation  area  on  the  nautical  chart.

Ocean  voyages  other  than  the  above

1  

slightly

Have  an  appropriate  nautical  chart  for  the  area.

level

level

3  

Responsibility  for  voyage  planning  The  master  is  responsible  for  the  planning  and  preparation  of  voyage  plans,  but  may  delegate  some  of  the  work  involved  in  planning  and  preparation  to  a  second  officer.  The  work  related  to  the  drafting  and  preparation  of  the  voyage  plan  entrusted  to  the  captain  by  the  second  officer  is  as  follows.

D  

2  1  1  person  and  shift  personnel  name

Even  if  the  ship  has  the  same  route  in  the  past,  we  will  make  improvements  for  economic  operation  within  the  range  that  does  not  interfere  with  the  safe  operation  of  the  ship,  based  on  our  own  experience,  etc.,  without  taking  it  as  it  is.

Bridge  Watch  Level  

ÿ  

(7)  (8)  (9)  (10)  

7  

level

1  1  person  and  either  captain /  

navigator  (3)  Level  C:  shift  officer  name  (shift  officer  name),  shift  personnel  name,  steering

(13)  

c)  Fill  in  the  course  line  on  the  chart  used

AND

No.  

(12)  Create  a  voyage  plan  (Passage  Plan).

level

1  1  

Create  Plan)

(1)  Use  the  latest  revised  nautical  charts  (paper  charts /  ECDIS  ENC)  and  waterway  bibliography.  Also,  urgent  entry

2  

A  

(1)  

slightly

ÿ  

Coastal  voyages  with  limited  visibility,  although  there  is  no  congested  sea  area  for  vessels

Passage  

Daytime  open  sea  voyage  that  ensures  sufficient  visibility  and  safe  navigation

On-duty  level  Various  levels  for  Funabashi  on-duty  personnel  are  classified  as  follows  according  to  the  surrounding  sea  conditions  and  the  workload  of  the  alert  level.

(6)  Consider  the  effects  of  heel,  trim,  seawater  density  and  subsidence  during  voyage  on  the  margin  water  depth.

6  

(2)  Level  B:  The  name  of  the  officer  on  duty,  the  name  of  the  staff  on  duty,  and  the  helmsman  can  stand  by.

B  

When  navigating  the  side  of  an  island  or  reef,  as  a  general  rule,  keep  at  least  2  miles  away,  even  if  it  is  clearly  visible  on  the  radar  or  easily  visible.  If  radar  detection  and  visibility  are  not  easy  and  there  are  no  other  prominent  targets,  in  principle  a  minimum  berthing  distance  of  5  miles  should  be  taken.

a)  

b)  Calculation  of  voyage  distance  required  for  the  voyage,  distance  table  and  voyage  plan  (Passage)

D  

(5)  Level  E:  Officer  on  duty  (1  officer  on  duty  is  the  captain,  1  is  3  officers  and  the  name  of  the  watchman

ÿ  

Voyage  in  and  near  the  harbor

Name  (Allowed  only  during  the  day  to  ensure  sufficient  visibility  and  navigation  safety)  Helmsman  can  stand  by

level

level

Name  and  Captain /  Officer,  or  Pilot's  (4)  Level  D:  Officer's  name  (on-duty  officer's  name),  helmsman

(The  description  in  the  SMS  manual  is  the  original  sic)

d)  

e)  Other  preparations  or  work  instructed  by  the  captain

Type  of  

Coastal  voyages  with  ample  visibility  and  safe  navigation

5  

level
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Pre-boarding  

education  The  person  in  charge  of  company  D,  who  was  educated  by  company  A,  provided  education  (no  direct  education  was  

provided  by  company  A)  (place  of  implementation)  Country  of  origin  of  each  crew  member  (Republic  of  India,  Democratic  Socialist  

Republic  of  Sri  Lanka)  (Education  content)  Company  D's  office  in  (Republic  of  the  Philippines)  (Education  content)  Ship  outline,  

emergency  department  assignment  table,  job  scope  and  division,  ISM  code  and  company  A's  SMS  manual  (education  time)

Shipboard  

education  (Company  A)  Sends  information  on  ship  visits  and  safety  by  e-mail  when  calling  at  a  port  in  Japan  

(Captain)  Once  a  month,  SMS  is  combined  with  safety  and  health  education  from  the  captain.

Recruitment  (Company  D)  Send  a  recommendation  letter  with  career  information  to  

Company  A  (Company  A)  Determine  passengers  in  consideration  of  boarding  history,  career,  and  health  condition

•  8  hours  for  captain,  chief  officer  and  chief  engineer  

•  4  hours  for  other  crew  members

Conducted  manual  education

The  ship's  position  measurement  described  in  the  SMS  manual  of  the  captain  and  3  navigators  (4  in  total)  of  the  ship.

Table  4  shows  the  results  of  the  investigation  of  awareness  regarding  intervals  and  the  like.

Company  A,  from  the  ship,  noon  position,  average  speed,  scheduled  arrival  time  at  the  next  port,  residual  oil  amount,  weather

(3)  Education  system

-  26  -  

Company  A  provides  SMS  manuals,  etc.  to  the  crew  members  who  are  newly  on  board  the  managed  vessel.

And  I  received  a  Noon  Report  with  sea  elephants  by  e-mail  once  a  day.

Education  on  safety  management  systems  was  conducted  according  to  the  following  flow.

7.2  Crew  recognition

(4)  Regular  contact
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*22  

(1)  When  sailing  in  the  waters  near  Mauritius  Island,  the  vessel  will  provide  detailed  nautical  charts  near  Mauritius  Island.

(3)  The  ship  is  not  equipped  with  communication  equipment  capable  of  data  communication  with  a  flat-rate  charge  system,  so  this  is  the  case.

The  latest  ship  inspection  was  carried  out  in  June  of  the  first  year  of  Reiwa.

(4)  From  (1)  and  (2)  above,  the  detailed  coastline  of  Mauritius  Island,  etc.  is  described  for  this  ship.

-  27  -  

8  Analysis  of  the  current  accident  situation

Even  before  that,  from  the  planned  course  for  the  purpose  of  receiving  the  radio  waves  of  the  crew's  smartphone

According  to  the  statement  of  the  person  in  charge  of  Company  B,  Company  B  was  not  directly  involved  in  the  safety  management  

of  the  vessel  from  the  charterer's  point  of  view,  but  provided  the  vessel  with  safety  information  in  the  navigation  area  such  as  weather.

(2)  The  ship  is  traveling  southwest  in  the  Indian  Ocean  and  receives  radio  waves  from  the  crew's  smartphones.

In  addition,  the  ship  inspection  *  22  was  carried  out  about  once  a  year.

It  is  probable  that  he  changed  his  voyage  plan  and  approached  Mauritius  Island.

I  thought  that  it  was  not  necessary  if  I  did  not  plan  to  enter  Mauritius  Island,  so  I  entered  a  detailed  nautical  chart  etc.

Table  4  Awareness  survey  of  captains,  etc.

If  you  have  obtained  the  information,  you  may  be  able  to  obtain  information  on  coral  reefs  and  obstacles,  and  the  crew  may  

have  been  aware  of  the  danger  of  landing  in  advance.  However,  the  captain

It  is  probable  that  he  had  not  done  so.

7.3  Involvement  in  safety  management  of  Company  B

While  no  nautical  charts  were  available,  he  continued  to  sail  on  a  course  approaching  the  island  for  the  purpose  of  receiving  

radio  waves  from  the  crew's  smart  phones  while  traveling  west-southwest  off  the  east-northeast  of  the  island.

It  is  probable  that  it  landed  in  a  shallow  area  in  the  southeastern  part  of  the  country.

It  is  probable  that  he  had  approached  the  shore,  etc.  at  a  distance.

From  6.1  and  6.2,  it  was  as  follows.

"Vessel  inspection"  means  to  grasp  the  condition  of  the  vessel  and  the  situation  regarding  the  safety  management  system.

It  means  visiting  the  ship  and  checking  the  current  situation.

2  people

0  people

Ship  position  measurement  (interval)  As  a  general  rule,  every  30  minutes  during  ocean  voyage,  every  15  
minutes  during  coastal  voyage  Level  B  (1  shift  officer,  1  helmsman  waiting)  

(at  the  time  of  this  accident)  Clear  to  radar  In  principle,  keep  at  least  2M  

away  even  if  it  is  reflected  in  the  image.  If  radar  detection  is  not  easy  and  

there  is  no  other  remarkable  target,  in  principle,  take  at  least  5M  offshore  

distance.

Contents  of  SMS  manual

Funabashi  staffing  and  voyage  

shift  level

project Those  who  recognized  correctly

1  person

Description  of  offshore  distance,  etc.
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Other  safety-related  matters  that  have  been  found  include  safety-related  matters,  including  risk  factors  that  

should  be  improved,  if  there  is  no  causal  relationship  with  the  occurrence  of  the  accident  or  if  it  is  unclear.

Even  at  the  time  of  this  accident,  the  shift  level  was  level  B  according  to  the  provisions  of  the  SMS  manual,  and  one  

shift  personnel  was  required  in  addition  to  the  navigator  A1.

It  is  probable  that  there  was  no  system.

From  6.2  and  7.1-7.3,  although  there  is  no  direct  causal  relationship  to  the  occurrence  of  this  accident,

(3)  Company  A  and  Company  B  changed  their  voyage  plans  as  seen  in  8  (2)  and  (3)  above.

11  Countermeasures  for  other  safety-related  matters  found

-  28  -  

Even  if  you  leave  the  planned  course  and  approach  the  shore,  etc.,  regarding  the  behavior

Crew  members  do  not  comply  with  the  matters  stipulated  in  the  SMS  manual  as  follows:

As  stated  in  6.2.1,  considering  that  multiple  companies  are  involved  in  the  operation  of  the  ship,

9  Other  safety-related  matters  found

(Necessary  every  30  minutes)  and  berthing  distance  (minimum  2M  or  more  required)  were  not  observed,  so  the  

items  necessary  to  ensure  the  safety  of  navigation  in  this  manual  are  correct.

It  is  considered  necessary  not  to  take  unsafe  actions  such  as  approaching  the  shore  for  some  reason.

It  is  probable  that  he  did  not  recognize  it  for  sure.

To.

It  is  considered  to  be.

Currently,  we  are  collecting  information  from  Mauritius  government  officials  and  conducting  additional  surveys  with  those  involved.

From  8,  in  order  to  prevent  the  recurrence  of  this  accident,  when  the  crew  is  navigating  in  the  coastal  waters,

10  Measures  to  prevent  recurrence  based  on  the  analysis  of  the  accident  occurrence  situation  at  the  present  time

Obtain  in  advance  a  nautical  chart,  etc.  that  describes  the  detailed  coastline,  etc.  of  the  relevant  sea  area,  and  also  privately.

We  are  proceeding  with  further  analysis  of  this  accident.

(2)  At  the  time  of  the  accident,  the  crew  of  the  ship  shall  be  at  the  interval  of  ship  position  measurement  specified  in  the  SMS  manual.

In  order  to  respond  to  the  items  described  in  9,  it  is  considered  necessary  for  the  related  companies  to  further  deepen  their  

involvement  in  safe  navigation  as  follows.

This  has  also  been  clarified  through  this  survey.  (1)  On  this  ship,  on-duty  personnel  will  be  

assigned  during  some  shift  hours  after  departure  from  Singapore  Port.

However,  the  Funabashi  shift  was  not  carried  out  with  the  appropriate  personnel  specified  in  the  manual.

There  is  no  system  that  can  be  immediately  recognized  and  alerted,  and  information  can  be  shared  between  the  two  companies.
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1  Measures  to  prevent  recurrence  against  lack  of  safety  

awareness  (1)  Witnessing  pre-boarding  education  

(2)  Evaluation  of  senior  staff  (3)  Calling  attention  by  

circular

ÿ  Thoroughly  instruct  the  crew  so  that  the  Funabashi  shift  will  be  carried  out  with  appropriate  personnel.  (4)  Have  the  crew  members  

who  newly  board  the  managed  vessel  understand  the  contents  of  the  company's  SMS  manual  before  boarding,  and  continue  to  

educate  the  manual  even  after  boarding.

(1)  Measures  taken  by  the  Safety  Policy  Division,  Maritime  Bureau,  Ministry  of  Land,  Infrastructure,  

Transport  and  Tourism  The  Safety  Policy  Division,  Maritime  Bureau,  Ministry  of  Land,  Infrastructure,  Transport  and  Tourism  is  an  expert  with  reference  to  the  

estimated  causes  of  accidents  and  recurrence  prevention  measures  reported  by  companies  A  and  B.  Take  measures  to  prevent  recurrence  based  on  the  opinion  of

(2)  Obtain  the  appropriate  nautical  charts  and  other  nautical  charts  for  the  planned  navigation  area  for  the  captain  and  navigator,  and  obtain  them.

Considering  the  peculiarities  of  life  on  board,  which  is  different  from  land,  it  is  desirable  to  promote  the  introduction  of  

equipment  capable  of  data  communication  with  a  flat-rate  charge  system  for  ships  engaged  in  long-term  international  voyages.

I'm  sorry.

Make  a  voyage  plan  to  ensure  the  safety  of  the  vessel,  and  give  thorough  guidance  to  ensure  the  safe  operation  of  the  vessel  

by  always  checking  the  appropriate  lookout  and  ship  position.

In  order  to  ensure  the  safety  of  navigation  of  chartered  vessels,  it  is  necessary  to  be  actively  involved  in  the  safety  measures  

((1)  above)  implemented  by  the  vessel  management  company.

(1)  Thorough  guidance  is  given  to  the  crew  to  repeatedly  educate  and  train  them  so  as  not  to  take  unsafe  actions  such  as  changing  

the  route  for  private  reasons,  and  to  try  to  suppress  dangerous  behavior.

(3)  Company  C

To  do.

-  29  -  

ÿ  Establish  a  system  for  timely  sharing  of  ship  position  information  between  Company  A  and  the  master.

(1)  Company  A

Well  known.  (2)  

Measures  taken  by  Company  A

Therefore,  as  shown  in  Appendix  2,  on  March  24,  3rd  year  of  Reiwa,  through  the  Japanese  Shipowners'  Association,  we  will  

work  to  further  improve  safety  and  foster  a  safety  culture  for  businesses  under  the  association.

Company  A  formulated  the  following  recurrence  prevention  measures  and  notified  all  the  crew  members  of  its  own  ship.

It  is  necessary  to  take  the  following  measures  (1)  to  (4),  and  in  addition,  it  is  desirable  to  take  the  measures  (5).

(2)  Company  B

When.

To  carry  out.

12  Measures  taken  after  the  accident

Machine Translated by Google



(3)  Measures  taken  by  Company  B  

Company  B  has  formulated  the  following  recurrence  prevention  measures,  notified  internal  personnel,  and  the  company.

-  30  -  

*23  

ÿ  Liaison  meeting  and  mutual  visit  with  ship  owner  ÿ  

Strengthening  involvement  in  selection  of  senior  staff  ÿ  Review  

of  quality  standard /  evaluation  standard  regarding  ship  quality  and  safety  management  system  4  Hardware  support

(4)  Implementation  of  visits  (dialogues  with  crew  members)  (5)  

Evaluation  of  onboard  and  working  conditions  2  Measures  to  

prevent  recurrence  against  insufficient  awareness  and  implementation  of  regulations  necessary  for  safe  navigation  (1)  Thorough  

compliance  with  navigation-related  regulations,  etc.  (2)  Implementation  of  education  on  electronic  chart  operation  (3)  Introduction  

of  fail-safe  *  23  on  electronic  chart  operation  3  Hardware  support

(1)  Implementation  of  education  on  electronic  chart  operation  (2)  

Introduction  of  fail-safe  in  electronic  chart  operation  (3)  Regulations  necessary  for  safe  navigation  

through  the  circular  and  safety  campaigns  in  1  above

(1)  Strengthening  deterrence  by  surveillance  cameras  inside  the  bridge  (2)  

Improving  ship  communication  equipment  (3)  Considering  the  introduction  

of  a  motion  and  static  monitoring  system

Thorough  recognition  and  fulfillment

3  Strengthening  of  flight  quality  (1)  

Strengthening  of  support  system  from  land  ÿ  Improvement  of  skill  

of  flight  personnel  and  review  of  business  procedures  ÿ  Strengthening  of  support  by  safe  

flight  support  center  (2)  Strengthening  of  involvement  with  shipowners

(1)  Strengthening  deterrence  by  surveillance  cameras  inside  the  bridge  (2)  

Improving  ship  communication  equipment

I  decided  to  work  on  it  as  a  whole.  1  Measures  to  prevent  

recurrence  against  lack  of  safety  awareness  (1)  Calling  attention  by  circular  

(2)  Implementation  of  safety  campaign  (dialogue  with  crew  members)  

(3)  Implementation  of  safety  awareness  survey  for  voyage  watchers  2  Regulations  necessary  

for  safe  voyage  Measures  to  prevent  recurrence  against  insufficient  awareness  and  insufficient  

performance

"Fail-safe"  refers  to  a  system  that  operates  on  the  safe  side  even  if  there  is  a  failure  or  erroneous  

operation  in  a  device  or  the  like.  (According  to  companies  A  and  B,  fail-safe  in  the  operation  of  electronic  
charts  is  an  ENC  purchasing  system  that  can  automatically  obtain  ENCs  according  to  the  set  route  without  
the  crew's  request.  It  means.)
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This  may  also  be  the  case  for  the  Merchant  Navy.

Thorough  guidance.

On  the  other  hand,  the  crew  members  of  the  ship  did  not  comply  with  the  matters  stipulated  in  the  safety  management  manual,  

and  the  ship  management  company,  etc.  immediately  recognized  and  cautioned  about  the  unsafe  behavior  of  the  ship.

Based  on  the  provisions  of  Article  28  of  the  Committee  Establishment  Law,  the  following  opinions  are  expressed.

ÿ  For  the  crew  members  who  are  newly  on  board  the  managed  vessel,  the  company's  safety  management  manual

(1)  Instruct  the  ship  management  company  to  implement  the  following  matters.

It  was  also  clarified  through  this  survey  that  the  system  was  not  in  a  position  to  arouse,  and  it  is  considered  that  there  is  a  potential  

to  impair  the  safety  of  operating  vessels  in  these  respects.

Let  them  understand  the  contents  accurately  before  boarding,  and  even  after  boarding,  the  instruction  of  the  manual

At  this  point,  in  order  to  prevent  the  recurrence  of  this  accident,  when  the  crew  is  navigating  in  the  coastal  waters,  they  should  

obtain  a  nautical  chart,  etc.  that  describes  the  detailed  coastline  of  the  sea  area  in  advance,  and  also  privately.

It  is  considered  important  to  secure  the  flight.

ÿ  For  the  crew,  use  the  appropriate  personnel  specified  in  the  company's  safety  management  manual.

Based  on  the  above,  the  Japan  Transport  Safety  Board  has  issued  a  Transport  Safety  Board  to  the  Minister  of  Land,  Infrastructure,  Transport  and  Tourism  

in  order  to  further  enhance  the  safety  of  the  Japanese  Merchant  Navy,  in  which  multiple  companies  are  involved  in  its  operation,  and  prevent  similar  accidents.

It  is  considered  necessary  not  to  take  unsafe  actions  such  as  approaching  the  shore  for  some  reason.

Thorough  guidance  so  that  directing  is  done.

It  is  considered  necessary  to  proceed  with  the  development  of  such  a  system.

13  Opinions  on  the  Minister  of  Land,  Infrastructure,  Transport  and  Tourism

Guidance  is  given  to  ensure  safe  operation  of  the  ship  by  conducting  appropriate  lookout  and  confirmation  of  the  ship's  position.

(2)  For  the  captain  and  the  navigator,  obtain  the  appropriate  nautical  charts  and  other  nautical  charts  of  the  planned  

nautical  area,  make  a  voyage  plan  to  ensure  the  safety  of  the  ship,  and  always.

Be  thorough.

From  the  investigation  and  analysis  so  far,  the  cargo  ship  WAKASHIO  received  the  radio  waves  of  the  crew's  smartphone  while  

traveling  west-southwest  off  the  northeastern  coast  of  Mauritius  Island,  while  the  nautical  charts  showing  the  detailed  coastline  of  

Mauritius  Island  were  not  obtained.  It  is  probable  that  he  landed  in  a  shallow  area  in  the  southeastern  part  of  the  island  because  he  

continued  to  sail  on  a  course  approaching  the  island  for  the  purpose  of  doing  so.

In  addition,  consideration  for  the  working  environment  of  seafarers,  such  as  ensuring  convenience  in  life  on  board,  is  also  safe.
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In  addition,  the  forms  involving  multiple  companies,  such  as  the  operation  of  the  ship,  listed  in  6.2.1  are  other  Japan.

In  order  to  deal  with  these  problems,  companies  involved  in  ship  operations  should  thoroughly  instruct  safe  operation  through  

education  for  crew  members  of  similar  vessels,  as  well  as  close  cooperation  between  companies  related  to  safety  measures.  Build  

a  cooperative  system  and  share  ship  position  information  in  a  timely  manner

(1)  Instruct  crew  members  to  repeatedly  educate  and  train  to  prevent  unsafe  behavior  such  as  changing  routes  for  

private  reasons,  and  to  try  to  curb  dangerous  behavior.
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Instruct  the  people  concerned  to  improve  the  working  environment  so  that  seafarers  can  work  comfortably,  such  as  ensuring  convenience.

Continue  to  grow.

(2)  Instruct  charterers  to  carry  out  the  following  matters.

Regarding  this  project,  as  described  in  12  (1),  in  March  1991,  the  Ministry  of  Land,  Infrastructure,  Transport  and  Tourism's  

Maritime  Bureau  contacted  the  Japanese  Shipowners'  Association  regarding  recurrence  prevention  and  safety  improvement  

based  on  this  accident.  Based  on  the  factual  information  described  in  this  progress  report  and  the  analysis  of  the  accident  

occurrence  situation,  we  request  that  the  efforts  be  thoroughly  implemented.

In  addition,  until  a  system  is  established  in  the  land  sector  that  can  grasp  and  monitor  the  movement  of  ships.
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To  be  actively  involved  in  the  safety  measures  ((1)  above)  implemented  by  the  ship  management  company  in  

order  to  ensure  the  safety  of  the  navigation  of  the  chartered  vessels.

A  system  for  timely  sharing  of  ship  position  information  between  the  master  and  the  ship  management  company

In  addition,  considering  the  peculiarities  of  life  on  board,  which  is  different  from  that  on  land,  for  ships  engaged  in  long-term  international  

voyages,  there  are  advantages  in  life  on  board,  such  as  the  introduction  of  equipment  capable  of  data  communication  with  a  flat-rate  charge  system.

Is  desirable.

It  is  desirable  to  instruct  them  to  maintain.
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(Minutes  and  seconds)

Appendix  1  AIS  record  (excerpt)
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Mauritius  Time  Coordinated  Universal  Time

Ground  speed  *  24

(kn)  

Ground  course

ÿ°-ÿ-ÿÿ  

The  speed  of  the  ship  measured  in  is  called  "water  speed".

Ship's  position

south  latitude

ÿ°ÿ  

time

(°-ÿ-ÿÿ  

heading

ÿ°ÿ  

"Ground  speed"  refers  to  the  speed  of  a  ship  measured  from  one  point  on  the  surface  of  the  earth,  and  is  based  on  the  water  in  which  the  ship  is  floating.

east  longitude

13:46:36  244  

20-03-39.5  

241  

20-08-58.3  

058-16-36.8  

11.7  

14:51:19  

20-00-22.1  

241  

058-37-27.6  

058-27-06.8  

11.4  

10:26:23  

12:41:44  

19-57-07.9  

247  

058-45-10.4  

09:42:57  

14:09:04  

11.6  

16:20:23  

11.5  

058-53-40.8  

241  

13:17:17  

11:50:02  

245  

058-28-57.1  

11.7  

14:26:23  

245  

20-03-12.7  

241  

10:00:30  

12:13:45  

16:41:44  

239  

19-59-49.3  

058-37-55.3  

13:42:57  

15:50:02  

11.6  

245  

19-55-30.4  

246  

058-46-19.8  

11.6  

11:10:06  

244  

241  

241  

09:12:35  

11.5  

12:29:41  

19-59-30.2  

239  

11.8  

058-30-46.9  

10:20:12  

11.5  

19-55-11.1  

058-46-58.1  

246  

058-38-55.8  

14:00:30  

11.4  

16:13:45  

240  

13:12:35  

09:39:52  

11.8  

11:40:09  

245  

20-08-16.8  

241  

058-17-05.5  

10:40:13  

15:10:06  

11.6  

246  

058-40-04.4  

11.4  

09:52:34  

12:09:02  

16:29:41  

19-58-47.4  

239  

13:39:52  

15:40:09  

19-54-46.2  

246  

058-47-32.5  

241  

11:01:09  

245  

245  

241  

20-11-31.9  

09:06:29  

14:40:13  

244  

11.6  

20-02-54.2  

20-07-40.7  

240  

058-18-50.0  

241  

16:09:02  

246  

19-54-14.4  

058-51-01.1  

058-41-22.8  

241  

13:52:34  

11.2  

245  

11.0  

20-10-35.7  

241  

11.6  

09:20:56  

11:30:02  

20-06-41.4  

058-19-46.4  

241  

13:06:29  

15:01:09  

11.5  

247  

20-02-00.1  

058-32-26.2  

11.4  

14:20:12  

10:34:03  

243  

241  

058-51-41.4  

13:20:56  

15:30:02  

12:00:32  

246  

241  

11.3  

10:55:18  

243  

247  

20-10-16.6  

241  

14:34:03  

244  

20-05-54.6  

241  

058-21-23.2  

11.4  

12:25:40  

19-58-11.2  

20-01-30.6  

239  

058-33-29.6  

10:13:00  

241  

245  

11.4  

20-10-05.1  

058-52-34.8  

241  

09:17:17  

11:20:04  

246  

241  

20-05-08.8  

058-22-49.1  

058-13-34.0  

241  

14:55:18  

11.3  

20-01-18.4  

241  

058-34-13.5  

11.5  

11.6  

10:31:34  

243  

058-42-07.5  

09:46:36  

11.7  

14:13:00  

16:25:40  

19-57-40.2  

246  

058-15-51.2  

10:51:19  

11.6  

15:20:04  

244  

20-09-21.8  

058-25-15.2  

14:31:34  

241  

242  

245  

20-04-22.1  

241  

10:09:04  

11.2  

12:20:23  

245  

20-00-51.6  

058-36-19.7  

241  

11.5  

16:00:32  

246  

19-57-22.5  

058-43-43.0  

11.6  

*24  
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057-49-53.9  

15:13:20  

234  

14:35:33  

234  

15:28:46  

230  

057-45-00.2  

058-02-28.3  

13:20:09  

241  

057-59-39.5  

13:50:44  

239  

18:41:03  

237  

20-18-10.7  

11.7  

19:14:19  

236  

20-23-33.6  

10.6  

20-13-18.5  

11.7  

16:50:33  

245  

11.5  

17:51:16  

241  

17:30:10  

20-16-35.0  

246  

058-00-21.1  

14:15:45  

13:48:02  

241  

15:00:18  

234  

235  

057-51-43.6  

058-11-54.1  

20-26-31.7  

19:29:55  

262  

058-04-20.7  

10.2  

13:11:13  

241  

17:49:02  

245  

20-15-49.6  

11.8  

18:30:46  

238  

20-17-17.1  

11.8  

15:26:13  

227  

057-46-15.9  

20-12-35.2  

17:15:05  

246  

11.6  

057-44-35.2  

20-15-24.4  

11.6  

11.7  

17:11:13  

245  

20-17-08.3  

11.9  

17:48:02  

244  

057-46-25.4  

14:55:35  

234  

057-44-35.6  

20-12-13.8  

15:25:03  

225  

12:55:04  

240  

20-26-38.7  

0.2  

241  

058-00-58.8  

058-07-56.6  

13:35:28  

20-22-09.3  

19:00:18  

237  

10.8  

18:15:45  

237  

19:26:13  

223  

20-25-25.3  

10.8  

15:32:24  

242  

15:15:20  

057-44-36.5  

233  

20-14-13.2  

12.0  

17:00:32  

245  

057-56-03.3  

13:52:45  

237  

057-48-35.8  

14:45:56  

234  

19:22:52  

236  

20-24-17.0  

10.9  

12:44:44  

058-10-00.9  

170  

20-26-39.2  

8.7  

20-16-55.2  

17:55:05  

12.0  

17:40:12  

245  

18:50:33  

238  

240  

20-21-10.1  

11.4  

20-24-00.3  

10.8  

18:45:56  

239  

20-26-38.6  

19:32:24  

9.4  

19:15:20  

236  

17:35:28  

245  

20-13-54.5  

11.7  

20-19-37.4  

11.6  

20-16-50.1  

17:52:45  

241  

11.9  

14:30:46  

057-50-55.7  

234  

058-00-04.6  

057-46-06.5  

15:03:10  

234  

13:15:05  

241  

322  

058-11-03.2  

13:49:02  

240  

058-03-20.0  

20-17-31.0  

11.9  

17:50:44  

20-23-13.1  

244  

10.8  

18:35:33  

238  

16:44:44  

057-44-35.3  

15:27:22  

228  

246  

20-16-11.4  

11.8  

20-12-59.3  

17:20:09  

11.6  

13:45:02  

241  

058-06-17.2  

057-52-38.0  

058-00-26.8  

14:01:34  

235  

19:28:46  

230  

19:13:20  

20-26-17.0  

237  

13:04:04  

10.6  

241  

058-13-00.2  

058-07-11.8  

0.0  

13:00:32  

241  

13:55:05  

235  

13:40:12  

058-00-47.5  

241  

237  

20-25-31.2  

10.7  

20-22-30.8  

19:03:10  

10.8  

20-26-39.1  

0.3  

19:27:22  

227  

17:04:04  

245  

057-44-35.8  

20-11-46.2  

260  

17:45:02  

246  

20-14-35.5  

14:50:33  

11.8  

234  

057-53-25.7  

15:22:52  

232  

057-48-07.5  

20-26-39.1  

1.7  

19:25:03  

228  

058-09-21.0  

13:30:10  

241  

12:50:33  

241  

18:01:34  

20-21-37.6  

239  

20-17-05.3  

12.0  

20-25-19.3  

10.9  

11.1  

18:55:35  

237  

232  

057-44-44.5  

057-49-19.8  

15:14:19  

16:55:04  

245  

15:29:55  

239  

13:51:16  

238  

058-01-33.1  

14:41:03  

234  

057-58-31.9  
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Appendix  2  Probable  cause  of  this  accident  and  measures  to  prevent  recurrence  (Safety  Policy  Division,  Maritime  Bureau,  Ministry  of  Land,  Infrastructure,  Transport  and  Tourism)
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