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ABSTRACT

This study analyzes maritime fatigue as one ofntilaén reasons of marine accidents. Several reasers faund
to be causing fatigue, such as working hours amditons. Thus, a case study of Fri Ocean merchasgel is reported to
discuss how fatigue plays an important role indheident. The accident is investigated and howdingifatigue could

prevent from such accidents is presented.
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INTRODUCTION

Fatigue had been defined in several ways. Oneasktllefinitions is the one found by Smith et aQ20vhen he
said that a person may feel fatigued, in a way lwitiguses deterioration in his/her performance andirn the body’s
physiological functioning may be affected. These¢houtcomes, subjective perceptions, performandepaysiological
change are usually recognised as the core sympdbrasute fatigue. He mentioned that estimates efpievalence of

fatigue will vary depending on which aspect of thiéggue process one uses as the indicator of fatigy

Maritime fatigue has several problems, which magleo marine accidents and losses. It had beenonedtby
Centre for Occupational and Health Psychology, @fathiversity, that a combination of minimal mangj, sequences of
rapid turnarounds and short sea passages, adveether and traffic conditions, finds seafarers waykong hours with

insufficient opportunities for recuperative re&j [

In these circumstances, fatigue and reduced peafocencan lead to environmental damage, ill heaithraduced
lifespan among highly skilled seafarers who arshart supply. Accordingly, it becomes necessarghieck the effects of
stress and health factors associated with longogeraway from home, limited communication and csiesitly high

workloads on seafarers. [2]

One main reason of fatigue observed by the CemtréOfcupational and Health Psychology is the adequa
crewing. It could be claimed that sufficient crewl wrevent the crew from suffering of fatigue. Wb the same concern,
it had been mentioned by Smith et al, 2007 thatgishift work is a risk factor for fatigue and améght use the number
of workers doing shift work as an indicator of pance. However, this is based on the assumptian shift work

automatically leads to fatigue which one findsas always the case. [3]

It is also notable from the research that the catiud effect of fatigue-inducing factors has an angntially
negative impact on the seafarers concerned. A listpry of research into working hours and condsicand their

performance effects in process industries, roadspart and civil aviation, where safety is a priynaoncern, can be
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usefully compared to the situation in commerciappimg. Because prevention and management of fatmpe more
advanced in these other sectors, it should be lfesgd “fast-track” the approach to maritime fatgurhe extensive

research and evidence base from other industrirebe@xtrapolated to apply to seafarers' fatigBie. [

It was claimed that there are types of fatigue; ohevhich is called Acute Fatigue. It may be inddidey a
number of factors: lack of or poor quality sleemd working hours, working at times of low alertaés.g. the early hours
of the morning), prolonged work, insufficient rdstween 2 work periods, excessive workload, noisg @bration,
motion, medical conditions and acute illnesses.tA@otype of fatigue is the one called Chronic ¢ai It can either be
due to repeated exposure to acute fatigue or garegent a failure of rest and recuperation to rem@tigue. Many
working patterns induce acute fatigue and also teatiore chronic patterns. For example, workingight is associated
with reduced alertness during the shift and mag pt®@duce cumulative problems because of poor deepg the day.
Risk factors for fatigue have been widely documérated can be split into factors which reflect tihgamisation of work,
like working hours, task demands, the physical mment and characteristics of the individual. Mafiyhe established

risk factors for fatigue are highly relevant tofeeers. [2]
RESEARCH PROBLEM

Marine accidents happening every now and thentr@sldsses of life and/or financial losses. Onehaf causes
for such accidents is marine fatigue, which maylbe to long working hours and/or health factorsugta case study of
Fri Ocean merchant vessel is analyzed to put a bangharine fatigue impact on having an accidergsyell as how to

avoid accidents by preventing crew from being erdas fatigue in any of its forms.
ACCIDENT REVIEW

Through this study, an analysis of the accident tiz@pened by Fri Ocean on June, 2013 will be teghdfri
Ocean was a 2,218gt general cargo vessel managidmsrvik Ship Management AS. At the time of theident, the
navigation equipment in use included relevant paparts; as the primary means of navigation, an &ifi$a cross-track
limit for deviation from the planned route set & énile, and a GPS with a cross-track limit for idéien from the planned
route set at 0.5 mile and a distance-to-waypomitt @et at 0.2 mile. on 14 June 2013, the genarglocvessel Fri Ocean
ran aground at about 10.5 knots, 2% miles souffobermory, Isle of Mull, while on passage from Caxp in Scotland to
Varberg in Sweden. The vessel's bow shell plating &ames were damaged, which resulted in floodomghe bow
thruster room. The crew carried out a temporargireand the vessel was re-floated at 2120. Aftsepéction at Oban, Fri

Ocean proceeded to Liverpool for permanent repdir.

The MAIB report identified that investigation idéied that the second officer, who was alone onchiafell
asleep, largely through lack of stimulation poss#acerbated by fatigue, shortly after making arse alteration. It was
found that none of the alarms fitted to the GPS@ BES3 were loud enough to wake the sleeping offmed a bridge
navigational watch alarm system (BNWAS) that couéde alerted the crew to the second officer slegpias probably

not in use. [4]

It should be highlighted that Fri Ocean arrivedBielfast on 11 June 2013, to unload during the dagpended
overnight, and then resumed again the followingmmay and completed by midday. Then, Fri Ocean degdam ballast,
for Corpach. During the voyage to Corpach, the erashief officer and second officer maintainedrthermal navigation
watches. On 13 June 2013, the chief officer tocdr dlie duties of the bridge watch keeper, and ¢lcered officer went to
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his cabin. He went to bed and fell asleep. Fri @aaaived alongside in Corpach, where noise froettooring winches
woke the second officer earlier than his normatineu He got out of bed and then went to the maickdo start his cargo
watch. A cargo of wood chips was loaded and stowedrri Ocean’s cargo hold by shore stevedores urmdew

supervision. The chief officer then proceeded ashoicomplete a draught survey.[4]

The vessel was shifted along the berth, the haiebre were closed, and the second officer, chiginerr, 2 ABs
and AB/cook then fitted stanchions on either sifithe hatch in preparation for loading and secuerdeck cargo of logs.
With the stanchions in place, loading of the logswstarted by shore stevedores. During the afternbe second officer
completed a passage plan and prepared the bridgensent for the intended voyage from Corpach tobéag. Loading
was completed, and the crew started to securegtieachrgo while the chief officer proceeded ashomomplete a second
draught survey. There is conflicting evidence asvhether or not the second officer assisted in rieguhe deck cargo
and was then sent to rest at some time. The degb ¢@d been secured and the chief officer had tmmest, while the
second officer was woken by his alarm clock. He andAB proceeded to the forward mooring statioprpare for the
vessel's departure. At that time, the second AB thedAB/cook were stationed aft, and the master avathe bridge. Fri

Ocean sailed from Corpach, as planned. [4]

It should be mentioned that in 2004, the MAIB psbéd a Bridge Watch keeping Safety Study, whicHiooad
that watch keeper manning levels, fatigue and atariasability to discharge his/her duties are majausal factors in
collisions and groundings. The study highlighteauanber of accidental groundings in which no lookioatl been posted,
the autopilot was engaged, a BNWAS was either itiedf or not used and the unaccompanied watch ke fallen
asleep. Since 2004, the MAIB has regularly invedéd groundings of small cargo vessels, most rcehat of

Beaumont9, in which similar causal factors havenlidentified.[4]
CASE STUDY ANALYSIS

Through this section, a case study of Fri Oceaidant on June, 2013 will be investigated to realimenegative

impact of maritime fatigue on maritime safety, dwudv it might cause accidents.

By investigating the problems faced during the dest, it had been observed that several errorshhpdened,
which was mainly caused by falling asleep. One neaior starts by a decision of the master thateti®no need for the
AB assigned and that he would not be requireddokdut duties. This decision let the two ABs anel &B/cook to stand
down for the night. Moreover, the master himséiff tke bridge to rest, whereri Oceanreached a waypoint adjacent to
Eileanan Glasa. Of course, such a decision meatd-th Ocean on that time have a fewer number efvcstanding for
monitoring by night. In other words, the above nmmtd decision means that the vessel was not welligh monitored

so that control was lost when the second offickiafdeep. [4]

The master decision might be considered a mainecatia second error, which happened by the sectiivgro
when he adjusted the vessel's course and wenbadhiet starboard bridge wing. After he returnedhi® wheelhouse, he
secured the starboard bridge door in the fully opesition and sit in the port bridge chair. Aftayiy such procedures,
and being relaxed on the chair, the second offieltrasleep, so that the vessel passed the nerh@thwaypoint and

maintained her course for just over 2% miles, auafh0.5 knots, until the second officer then wake

During the grounding, another series of errors bapd which may be due to lack of concentrationctviaigain

is due to fatigue. It was found that the mastem Wwad been woken by the resulting noise and vilmativas already on his

www.iaset.us anti@iaset.us



12 Hany Sobhy Ibrahim Ismail

way to the bridge when the second officer attempaecill him using the vessel’s talk-back systefme BNWAS audio
alarm was not sounding and there is conflictinglence as to whether or not the master switchethefBNWAS when

he arrived on the bridge. In any event, he usedaikeback system to muster the crew. [4]

The STCW states that the OOW may be the sole Idokodaylight provided the situation has been carefully
assessed and it has been established without dbabiit is safe to do so, full account has beeremakf all relevant
factors... and assistance is immediately availablébéosummoned to the bridge when any change inithatisn so
requires. Most Flag administrations understand from thiattat all times when a vessel is underway at nalsieparate
dedicated lookout is required in addition to the\@ (5]

When analyzing the errors stated above and inasim the factors that lead to such errors, it feamd that
several factors had played an important role imlitgato such errors. One main factor was the “Bridigsign”. It was
found thatFri Ocearis bridge layout was designed to enable an OOW doitor the vessel’s position using electronic
navigational aids while seated in the port bridpaic It was also possible to adjust the vessabsree, using either
manual or automatic steering, without leaving thaicc While ergonomically efficient, the design bleal the second

officer to conduct much of his watch sitting dowrhich increased the potential for him to fall aplee

Another important factor was found to be “Methodnalvigation”, where the traditional navigation teirfues;
such as charts used as a primary means of navigatiguire an OOW to regularly plot a series ofdrisal positions from
which to project the vessel’s track. On the otheend) the ECS system provided on Fri Ocean wasialdeme means to
help in officers situational awareness of the OOWHIsplaying the vessel's charted position at ametwithout the need
for frequent plotting. This means that the secofiitey can monitor the vessel's position using €S and GPS and
depend on the cross-track limit alarm to alert irman unacceptable deviation from the planned rolités method of
navigation in turn provided little stimulation, #@sgives the chance for the second officer to reniaactive for longer

periods, which further increased the potentiakfion to fall asleep. [6]

A third factor considered in the errors happenethé “Environmental conditions” faced in sea. lultb be
observed that warm temperature by that time, intiadto the smooth movement of the vessel in satemare considered

as a nice chance for sleeping. [4]

A fourth factor considered in the errors happersethé “Lookout”, as the regular absence of a lobkouwatch
at night without incident would have reinforced eliéf that it was safe to operate the vessel ih wey, and would have
influenced the master’s decision not to employakdut on this occasion. A lookout should be congidean integral part
of the bridge team and should be utilised to tHkedt extent. The lack of a lookout in this accideemoved a valuable

control measure in that his interaction with thecsel officer might have prevented the latter fratlirig asleep.

Finally, the vessel’'s policy of assigning two AB®kout duties on a 4 hours on / 4 hours off basis @ontrary to
STCW hours of rest requirements. The inclusionhef AB/cook on the duty roster, even if his lookoesponsibilities
were less than those of the other ABs, would hawwiged more flexibility and helped ensure the crashieved the

required periods of rest.

Observing the factors mentioned above, it coulctlaémed that such factors are all linked with omsnkord,
which is “Fatigue”. Being fatigued, the second odfi fall asleep but if he was getting the enougth wéth the supposed

conditions, he was supposed to remain awake al loigeshift. Observing what happened, it was fothat in the days
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leading up to the accident, the second officer'skwand rest pattern complied with STCW hours ot reguirements.
However, his normal sleeping routine had been st during the vessel's call at Belfast. He sleply 30 minutes
before being woken in preparation for the vessdiparture. Additionally, his extended working hoarsd physical
activity during the day in Corpach meant that, dtesfeeling normal and capable of keeping his watish second officer

was fatigued when he arrived on the bridge.
CONCLUSIONS AND RECOMMENDATION

It could be easily observed that the master andraifficers long working hours in some times of Hessel trip
let the master decided to leave the second officars shift of watch and go to take some rest,ciwhéet the environment

around the second officer calm and quiet.

Also, the second officer disturbance in his periofisest assigned by STCW let him tired by the tineewas
supposed to keep on watch. This means that longimgphours and insufficient rest are main causethefFri Ocean
grounding. Despite the fact that this accident gjpady does not sound in a dramatic loss, bus tmight easily happens
due to fatigue. With the case of fatigue and remagifong time with no lookout might cause severgsés even in life. So,
it should be highly considered to provide the efoagew so that they are not forced to keep on wgror long hours.
Also, the crew should take the enough rest accgrirSTCW policy, to be able to continue workingheir normal shifts
with full efficiency. So, it had been obvious thatis necessary to apply fatigue management andgatenal

requirements.

Recommendations to the case under study includesthgred change in the bridge design which enagmuthe
second officer to sit down and increased the pwtefior him to fall asleep. Also, the second offisemethod of
navigation provided little stimulation and allowéiim to remain inactive for extended periods of timkich further
increased the potential for him to fall asleepadidition, the second officer was possibly fatiguwdten he arrived on the
bridge for his watch. This means that guidanceatigfie management and the effective use of crewldhme provided.
Finally, it had been shown important to give tharate to masters to detail their own specific rexjuegnts with regard to

passage planning and monitoring, including therexi® which particular electronic navigational agfould be used.
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