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AßSTRACT

Unlike merchant marine vessels; safety regulations for fishing vesseis have reen niainly left
to the discretion of each national administration. Learrit from bitter expenences the global
safety aspects (stability, constructioris, equipment) have been improved in the last decades
for the Dutch beamtrawlers, however the personal safety aspects (linked to the working
conditions)are still ci matter of free and competitive iriterest for the shipyard/designer and
skipper-owner.. . . .' .'. .'
The traditional beamer layout --single deck hull, eX1endoo forecastle and the accommodation
with wheelhouse aft-- gives some major unsafe drawbacks:
- very poor vision lines;
- high noise levels; .
- high Occupatiorial accidents. . ' .
Only by integrrition of an initial theoretical safety problem solving methOd; as developoo by
the Safety Science Group of the Delft University of Technology, and the practical RIVO
beamtfawler desigri knowledge, the drawbacks cari be solved with acceptable residual
(occupational) risks. '. ..
As an example of safety iniegrated redesigning of fishing vessels a case study to improve the
working conditions and to prevent occupational accidents on the beamtrnwler deck is giveri
and aredesign is shown with meinioning of goOd sohitions, residual risks and cost-effects
involved. .

< " ,

1.1. SAFETY REGULATIONS FOR ßEAMTRAWLERS

Introduction

Shipsafety means freedom from danger or risk for crew, ship and environment. .
The special operating conditions and design of the Dutch beamirawlers(figure 1) create a
situation irivolvirig varlous poteritional dringers, particulrirly as regards intact stability which
could cause accidents resuIting in capsizing due to bottomnets fastening on one side (ship
wrecks, stones, ete.). After many capsize accidents in the sixties, the stability requirements
for bearntrawlers increased considerably, described in the Dutch Regulations "Voorschriften
voor Vissersvaanuigen". which are adapted now 10 the IMO Safety of Fishirig Vessels,
1977.. . .,'
Besides these global safety aspects in beamtrawler design, also rules have been drafted
conceming safe navigation, Iife-saving arid fire~fighting equipment as weIl as preventing oil
pollution.
However safety directIy Iinkoo to working conditions, the personal safety is still a matter
of free interest of the shipyard/designer and the skipper-owner. .
No mandatory mIes have beeri drawn yet, although a new EC and national working condition
law, the so-called ARBO-Law. have entered The Netherlands; whieh may be expected to
become also compulsory onboard fishirig vessels in the nirieties. ,
In this ARBO-Law several fundamental safety pririciples of proper cooperation between
employee and employer are given aiming healthier and safer working coriditions..

Safety aspects onboard Dutch bearritrawlers

\Vhen in the sixues the Duteh fisheries startoo to implement the beamtrnwl fishing metluxj on
existing fishirig vessels a lot of casualties occurroo. On the one hand side capsizings due to
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harripering of the nets to bot1om obstructions and on the other h~lOd personal injuries due to
gear handling onboard a moving platform at sea. . ' .
For the first problem increased intactstabiIity requiiements have been worked out and
fishblcick sliplines have been indicated. However the stability requirements are based on still
water calculations integrating some safety margiri for operating iri seaways (beam-trawler
metacentric height is 20% higher than for regular fishing methods, but at least 0.50 in).
Because one of the major causes of capsizings was the lack of watertightness new mIes have
been drafted, also with regard to the necessary crew's certificates. . .'. '
To increase the manoeuvrability during fishing and to avoid rapidly bot1om obstrUctions, the
towing point of the fishing lines moved forward, giving the beaintrawler thc nowadays
characteristic layout , . ,. '.
Besides the above mentioned global safety aspects another group is dealing with personal
safety of the crew, to which hardly any mandatory regulations have been drafted yet. Leamt
by (bitter)experiences, skipper-owners and (shipyard) designers improved these safety
aspects step by step, as far not intervening too much with the daily fishirig arid building
practice. Inherent to the traditionallayout and fish procedures, the modem bearntrawlers still
suffer from threc major drawbacks:

• vision Iines (wheelhouse);
• noise controI (accommodation); .
• occupational accidents (working deck).

1.2. nUTen ßEAl\lTRA\VLERS

Introduction

The Dutch fisheries ean be characterised in' three types of fishirig vessels~ mainly designed
and built by national shipyards: . '.' . .. .'
- the deepfreeze sterntrawlers (Number: 13; Length: 75-110 m, Installed HP; 3000-8000

kW), '. . . . ,
- the mussel- and cockle dredgers (100; 30-35 m, 200 k\V) and
- the beamtrawlers: .

length 24-45 m (220-3000 k\V)
demersal and smaH pelagic fish (flatfish, shrimps, hemng, cod, whiting)
Nonhsea
number 600 (in 1988)
employment 3000
value landed fish 600 1()6 Dfl.

neamtrawler layout

In figure 1 (general arrangement) and figure 2 (beam trawlirig) ii can be seen that the appIied
fishing method dictates the layout to a greater extent. All beamtrawlers are towing two
trawlnets by means of booms (or outriggers) perj)endicular to the shipsides.. ',:
Thc chamcteristic construction is a single deck hull with design trim (maximum propeller
diameter) and extended forecastle (fish haridling) arid aftward the accommodation (4-7
persons). . . . .
Below the maindeck the huH is often divided in:
- fore peak
- fish hold (+ (}Oe)
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- riet store
- engine room
- crew's quarters _
- aftPeak -. - - ---'
In the engirie room a medium or high speed diesel engine is installerl which drives,coupled
to areverse and reductiori gear afixed pitch noizled propeller, designed for the fishing
coridition; maximum pull at 4-7 knots. orten the DC main supplies electricity to the fish
wirich and bowthruster while the AC rri:iin is indispensable for the auxiliaries. Both mains are
generated indeperideritly, either diesel engine driveri (high speed) arid (partly) or diesel main
engine driven (pto). The fully automated cool- and crush ice uriit is instalied in the fish hold.
The beaniers are designed arid built according the Rules and Regulations of the Dutch
Shipping InspectC!rate for seagoing fishing cutters.

ßeamtrawler (safety) design

As in the Dutch fishing industr)r a fishing company with more than 3-5 vessels is an
exception, a compariy orierited design approach is absent. Everyskipper/owner prefers his
own shipyard and/or designer. Once a goOd vessel design is build, many newbuildings
followed with the skippers ridjustments and with often increased main dimensions (similar
upscaling).So that although the main features (layout, fishirig method) of thesevessels are
the same, hardly tWo ships can be found with ideritical installations and equipment

Instead of an ad-hoc design approach for the persorial safety aspects, ,a new beamtrawler
design method has to be intrOduced in the Dutch fisheries, the design-spiral (figure 3).
This iterative design spiral is already a well-kriown meth~d in the mercharit marine

, shipbuilding industries, aIthough also without the personal safety design requirements.
In the new desigri method all different design requirements; including the personal safety
aspects canbe properly rriatched with the required fishing vessel and catch effort by the
potentional skipper/oWner, without radicril changes of the traditionallayout and equipment.
The spiral is turning inward to represent an increase in accuracy (drawings, calculations) and
the sectors represent the decisive design requirements for the Dutch beamtrawlers. ',' .
Because all the decisive design requirements can be properly integrated in the design, no
excessive costs will be the case, also for the personal safety aspects. Importaßt for acceptance
by the skipper and crew without mandritory regulations. This iterative design spiral is
applicable to riew vess~l types as well as to existing ones.. - .

L3. SAFETY ANALYSIS METHOnS

Introduction

In the light of the EuroPean COmrilUnityDirective on product liabilityand the co~ng r~vision
,of the Duteh Commodity Aet, whieh governs product safety in The Netherlarids, "foreseeable
misuse" of produets, maehinery components as weIl as (fishing) .vessels is becomirig
increasingly important as a nietor in safety. .
Strategies on produet safety. iri the past have mostly eoncentrated on risk awareness,
individual motivation and instruetion of users. Risk compensation by a financial buy-off and
risk delegation through the limitation of liability by contraet or transfer of risk to insumnce
eompanies are no longer seen to be satisfaetory as the sole instruments to rrianage safety
problems arising from defeetive produets arid equipmerit.
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Tbe technology choices InvoivCd in the product design are beyond the control of the user, but
manufacturers and designers are increasirigly being compelled to irriprove the safety
qualifications of their product before they come into the rnarket. As a result emphasis in
safety strategies is beginning to shift from darriage and injury reduction to accident
prevention. Designers must also b6 able to translate the feedback of user experience
(b6ariltrawl fisheries) into design improveinerits before accideniS occur. To do this there is a
growirig need fo~ conceptual dcsigning.

Historieal analysis. . . .
This provides an insight in the development of the bearritrawl fisheries; work
procedures, trends, general demands and the boundary of the system to oe defined.

Normative task arialysis. .' ..... .
This gives an insight into beamtrawler tasks imder ideal working coriditions, user
aetivities and their intemctions.

(Re)design analysis. , ' .....
This.gives insight in the system fishing vessel, defined by the role and functioning
of the system eomponerits, iritegrated in the design and building of the vessel.

System analysis . .
This provides an insight into all the system objeciives related to the problem area of
safety arid working eonditioris~ e.g. the fish processing deck, and the potentional
solutions.

In corisidering these four dimensions daui should be eoiIecterl from Üterature (fishery
research, referenees), expert opinioris (fishery desigriers/researchers, Par. 1.1. and 1.2),
aggregated data from accident registratiori(Radio Medical Service, Shippirig Inspectorate)
and information about occupational diseases (GAK, Social Funds for Partnershipfishing).
Above mentioned information provides a qualitative insight irito the system and describe
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together all of die 'factors that coritributoo to accidents as weli as preventing accidents (user
scenario's) and/or minimize the residual risks by generäting (säfety) solutions onboard of th6
beamer. .

Role of safcty in the design iJrocess

Safety has always been an aspect in the design of prorlucts, everi (fishiriiü vessels. The need
to implement safety as earlyas possible iri the design process is frequeritly arguedon the
basis of cost and effectiveness. Moreover, historically seen, the iriterest in säfety has been
different in different design disciplines and fields of application. There have been distirict
differences arid littl6 coherence between the occupatioriaI, housing (sea) transport arid product
safety fields. Even within one field. of application süch äs vessel desigri safety has been
assessed differeiltly with regaro to the safety of crew, ship, freight arid the enviroriment. Up
to now solutions to safety problems have been largely äpproached from a practical point of
view, riot from a scientific point, or have been restricted to ODe corripOnent and riot generally
available for the total system.

There are two extremes possible in the approach to safety in the design proeess:
- the commori orie:

historicaIly and ad-hoc based engineering
the riew orie: .
safety integrated design approach on a conceptual basis.

Safety integrated approach

The developmerit of engineering has a lorig history with a shifting emphasis in material;
energetic and informational aspects and a development from component engineering to
systems engineering. Safety problem solving strategies iri engineering, education and
enforcement developed along these lines as weIl. Experts like engineers, psychologists,
legislators and physicians have each played their own independent role. From this basis a
scientific system-based approach to safety problems is emerging, in which a problem- '
orientated, interdisciplinary problem solving proeess iritegrates the technical; organizational
and social measures int<> a coherent risk assessment and control strategy. There is an obvious
need for an integrated approach to the design based on arguments of prevention, legislation
and optimization of techno-economical conditions. This raises the quesiion how and in what
phase safety can be linked to design activities in a systematic way.

Safety analysis in beamtrawler rcdesign

The starting poirit of the safety analysis in the Dutch fishing industry lay in theanaiysis of
accident data available from several sources, together with studies of the long term effect of
noise and vibration. The analysis gerierates 12 use scenario's, depending on the type of
fishirig gear, ship und fish pr6cessing characteristics; The 2000 hp beaintrawler scenario
stood out as the most important on the.basis of futute trends, the number aild severity of
acciderits, number of ships and crew involved. Moreover the exposure to hazards; the
aggravating circumstances and the high working load on the fishing deck and bridge inade
the beamtrawler an exceIlerit carididate for redesign. On beamtrawlerS acciderits were found
to occur on deck; during proeessing of the catch and in the fish hold. A sufficient number of
acCidents was available to make a typology of accidents possible for several working areas.
The distribution of acddent types differed for the deck activities, fish processing and storage.
Work in the processirig ofthe catch and fish hold storage showed few acddent cases, but the
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worlc load under heavy sea conditions in a :3 hOlirs long, 40 times repeaterl, working cycle
over 5 days added undoubtedly to the overall accident liability by fatigue and climatic
conditions.· .' .' .' . ., . . .
Accident preventiori priorities were detemiiried on the basis of criteria of numbers, severity,
availability of information, aggravating circurristances imd inteiTelation with other problem
areas. On this basis accidents on the fishing deck were selected as primai-y fields of inten~st
A normative task analysis was used to provide a coherent description of the ülsk; tools,
working stations, acciderits arid aggravating circumstances. '. . .. ' .
The normative task analysis of fishing deck equipment, work prOcedures, tasks, accidents
and long term effectS laid the basis for the redesign of the fishing deck layout arid equiprrient .

Tbe sarety amuysis j>ermitted the structUrlrig of the problem areri into a riumber of rriaririgeable
subproblems and the settingof prionties bythe allocation of criteria arid weighirig factorS. On
this basis safety could be made expliCit in the formulation of the Programme of Requirements
for fishing vessels, to be fed into the safety integratoo design method (see also figure 3 ­
design spiral). .

The overall Programme contains groups ofdesign uspcicts with regard to the '.,
- fishing method such as fishing groimds, fishing gear and gear handling iri relation to

constraints on shaft horse power; '. . ' . ." . . '
fish processing such as fish quality, fish storage and mechanization and automation of
the pr6cessirig of the catch in relation to constraints on deck layout; '. ' . .' .
catch capadty such as fish hold, coolirig and. fieezing Cquipmerit,' wdghts, ballast arid
stores in relation to constraints on stability and trirri as "esseI constructural and global
safety uspects; .' . .
ship dimensions such as layout, manufactürers' coefficients, stnictures with respect to
strength calculations in relation to cönstrnints on displacerrient; '. -. I

propulsion plant such as cruising and fishing speed, manoeuvring and m.ixiliaries in
relation to constrillnts on engine room layout; .'. . . .,:' . .

~ . \vorking conditions such as sea performance, shipacoustics and vision lines in relatiori.
to constraints on personnel safety at all work stations. .

. .
The eventual contents of the Prograinine \viii depend on the wdghing oe rieedsand objeciives
of the skipper/owners involved and on the assessmerit strätegy for the intrOduction of the
redesign into the beamtrawl fisheries. .

As an example o~e of the bearritrawler design drawbackS, safety on theworkdeck, is work6d
out. In the same way the other beamtrawler safety aspects: noise/vibration, vision Iines,
bridge- and engineroom layout, hull forni (sea performance) cari be siudied, resulting in a
complete safety integrated ne\v design of beamtrawlers. .

1.4. OCCUPATIONAL ACCIDENTS/\VORKLOAD ßEAl\iTRAlVLERS

Introduction .

Almost orie year ago the project "Working conditions in the Dutch sea fishirig industry"
started at the Delft UniversityofTechnology (Safety Science Group) in cooperaiion with The
Netherlands Institute for Fishery Investigations (RIVO) at IJmuideri, prirtly granted by the
Minisuy of Social Affairs.. '. . . '
The first research objective was to analyse the Occupational acciderits arid working conditions
onboard Dritch seagoing fishing vessels iri order 10 determine the problem areas, especially
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onboard the beaintrawlers. SecondlY. soliIHons für the most Urgent safety botllenecks
(personal safety, Par. 1.1) have to be engineefed as weIl as pre~proposaIs for developing of '
educational material (Fishery Schools) should.be generntoo.

Materhil and method

Material onacdderlts on Dutch seagoing fishing vessels was acquired from 4 different
sources. Wheri someone is irijurci:l aboard a ship at sea it cäri be necessary to get mediCal
assistarice. When thereus no riear harbour, the skipper usiIally gets in contactwith
Scheveningen Radio. This station brings the skipper in contact with a doctorof the Radio
Medical Service (RMD) of the Red Cross. nie' RMD doctor makes notes on standard forms.
These notes deaIing with occupational accidents aboard fishirig vessels from 1983 to 1988
were analysed~ In almost every case it was possible to ascertain the type of ship, the length
and the instalied power. Every reportcoritains a short desCription of the accident. Sometimes
it is necessary to evaluate the patient irrimediately. Usually > this is done by ineans of a

, helicopter. The actions are coordinated by the Coast. Guard. In this case the Shipping
Inspectorate is informed of the accident. From these investigaiion reports the extended
descriptions of about tweriiy severe accidents between 1981 rind 1988 were arialysed.'As a
result of an occupational accident the fisherman can be (terriporary) unable to woik When he
is a wage-earner (30% ofthe fishermen) he gelS beriefit accordirig to the Health Insurance Act
(GAK). In that case information aboiIt the acciderit is registrated (GAK). The registration­
forms mention the owner of the-ship~ the date, a short descriptiori of the acciderit~ the type of
irijury rind the estimated length of abseriteeism. The registratiori-forms from 1983 to 1987
were analysed..., . . . .,.. ,.'
Howevermüst of the Dutch fishermen work in pannership (70%). These fishermen are
usually insured by the "Social Funds for pannershipfishing" (SFM). Frorri the file of this
organizatiori all cases were analysed where the fishermari was unable to work for more than
one year. It was possible to find the complaint thai caused the disablerrient, whether it was
due to an accident aboard, the äge of the person involved, the date. The files between 1973
and 1988 were analysed. ' . . -..
The data acquired from these four sources werecIassified iri adata base. The different
sources were checked for overlaps, usirig the daci of the accident and the riame of the ship.

Besides proceeding from the normative task anaiysis or description (comprises aIi subtasks in:
a time sequence) an estimation was drafted of the wokload of beainer fisherrnen (gear and net
handling, fish processirig,-stornge). - . . " . . . .
The activities were devided in a number of movemerits, for 'which the energy consumption
was calcuIated (proouct ofthe applied force arid the moved ~stance).. . . . ,
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Accident analysis

To analyse the occupational accidents profoundly, a classification have been drawn of 18
types in 8 groups as given in Table 1.

Group Typology Accident Description
type-No.

I Capsize 1 Capsize caused by uneven load on warps
2 Capsize caused by high towing point ofwarp
3 Capsize caused by overload warp

II Gear 4 Caught in winch
5 Jamrning of fingers/hand
6 Hit by breaking warp or hook
7 Hit by warp

111 Moving object 8 Hit or crushed by moving object or gear component

IV Net 9 Jammed between net and guard raH
10 Pulled overboard by net

V Tools 11 Cut while cleaning fish
12 Wounded by fish ,
13 Other injwy caused by tools

VI Falling 14 Falling, slipping on deck

VII Box 15 Box filled with fish on hand or foot

VIII Rest 16 Jamming in door
17 Accidents during housekeeping
18 Rest, cause unknown

Table 1 - Classification of occupational accidents onboard beamtrawlers

Together with the schematic fishing cycle and estimated workload, the beamtrawler results
are given in figure 4.

Occupational accidents onboard fishing vessels are a serious problem, out of view in many
ways (fishery and legislative organizations). However times are changing by implementation
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of the national working condition Iaw (the so~called ARBO-Law), also onboard fishing
vessels.

Without going in a11 the accident details (see Ministry of Social Affairs reports), generally
speaking the accident rate of the Dutch fishermen is about 50 per 1000 workers per year and
about 3 per 1000 are becoming perrnanently disabled due to an onboard accident. These
figures are more or less comparable to the situation in the building industry ashore. However
occupational accidents onboard often result in very severe injuries (multiple fractures, inner
heamorrhage, unconsiousness). .
The majority of the occupational accidents occur on the foredeck; besides falling/slipping the
main causes are handling of the gear and crushing by moving objects.

Because the. beamtrawlers are fishing duririg 5 days per week (about 40 per year, day and
night), the estimation of workload was analysed for an one week working schedule on deck:
- beamtrawlgear + netting handling (about 12-15 tons of weight) at the start and end of the

week;
- codend hauling, -shooting (emptying net) and fish processing and -storage (5-10

fishboxes a40 kgs weight, excluding discards) during 40 times per week.
The results are given in figure 3. Again, generally speaking, anowadays beamer fisherrnan
consumes about two times more energy per day than a bricklayer ashore, however he
continuously works 4-5 days per week on a moving working platform, the fishing
vessel at sea. It is not wonderfull that back- and jointproblems are the common causes for
disablement (ages: 40-45 yeais). .

On the fishing deck three hazardous working stations were identified:
working along the side with heavy gear; . .

- working with warp head- and jumper line by the winch house beneath the bridge for
transport and lifting of heavy objects;

- the emptying of the codend of the net into the fishing dumps.
Accidents occurred through the handling of warps and blocks, swinging and lashing of
beams, blocks, loads, nets and chains, moving objects on deck such as stones, bits of
wrecks and by falling on a rrioving, slipperly deck. .
The workstation for the processing of the catch is undemeath the forecastle deck, with very
high acceleration levels ( > 1 g) and has to be reached by crossing the fishing deck, ridding to
the interference between activities.
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1.5. GENERATION OF SOLUTIONS

For the generation of solutions to solve the analysed problem areas (Par. 1.4) on the beamer
working deck, two solutions matrices can be used to order the known and newly generated
solutions (retrospective matrix) as weIl as to enable decision making in the selection of
solutions (prospective matrix).

Retrospective solution matrix,

The first matrix relates the level of intervention to intervention strategies, also containing
prevention measures of a technical, designing as weIl as an organizational, and social nature.
In tenns of the system (fishing vessel) approach three levels can be divined, at which
intervention (solution generation) is possible.
The first level is the micro level, which contains the beamerfishennen in their direct
interaction with the gear-, netting- and fish handling equipment on the foredeck, directly
linked to local engineering solutions of the vesse1 equipment. '
The second or meso level is the level at which skipper/owners and designers are located,
describing the system fishing vessel as a whoie, linked to redesigning solutions of system
components and working areas.
The third level is the macro level, dealing with organizational measurements and training
courses, direcdy linked to Shipping Inspectorate and national working conditions laws.
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Applied to the beamtrawler circumstances, in Table 2 the three levels 'and five intervention .'
strategies are given.

'.

Retrospective solution Micro . l\teso Macro

, .
Strategies/levels Local Vessel· ' , Organizational/

engineering design legislatives
, ..

,

Elimination of warphead . X -- X
(Jilson winch) .

; . .

,

Improving the beamtrawlgear- and ,X , . ,. --. .
net handling ; X

Improving the codend (nctting) handling X" X· -- .,

Adapting the fish processing and -- X --
storage procedures

Redesign with regard to changing -- X X
the layout/working areas

••

Table 2 • Retrospective solution matrix beamtrawler

The first strategy aims at the elimination of the hazard (accident No. 4-7) by repiacing the
technological principles used, while the other strategies are increasingly aiIl,ling at isolating
the hazards (No. 4-10,'14/15) and preventing destabilisation of the systemfishing vessel
(protection, reduction of damages/injuries) and minizing the residu'al risks. Asan example
and within the scope of this paper the fifth strategy is chosen at the meso level, generating •
good solutions (dealing with a high number of solutions at the time).

Prospective solution matrix

Once a solution strategy is chosen, a second solution matrix should be drawn to increase the
solution selection criteria. This means an inventarisation of which safety/working conditions
bottlenecks can be solved (retrospective), which residual risks are left or introduced and what
does it mean for the fishennen workload (prospective). AIthough from a point of safety and
working conditions it is difficult to speak of cost-effective solutions, so in fishing vessel
designing it is very important to point out the redesigning costs. Especially dealing with
solutions which are not covered by any mIes or legislative measures.

In Table 3 these decision criteria and two solution levels are given in redesigning the
beamtrawlers.
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Prospective solution safetY/working residual reducing extra invest-
criteria/level condition risks fishermen ments of%

bolllenecks workload new building
(lable 1 nr)

, '
, '

1) changing winchhouse (midships) and 4,5,6,7,9, 8,14,15, 40% 15%
fish processing space (forecastle) 10,14 17

(Figure 4)

2) idem 1) + moving fish gallow and 4,5,6,7,8, 14 70% 25%
fish dump aftwards + installing two deck 9,14,15,17
cranes for codend and beamtrawlgear handling

(Figure 5)

Table 3 • Prospective solution matrix beamtrawlers

For solution level 2 the residual risks is as low as possible in redesigning an existing modem
beamtrawler. Reducing the risk of falling due to a cruel seaperformance (high stability
requirements), systematicaIly seaperformance model tank tests are inevitable!
Introducing deck cranes for the codend and gear handling means an improvement in
controlling the hoisting and shifting of (heavy) components on a moving working platform at
sea, while the gallow demcks are only used for towing of the two beamtrawls.

Goodness of solutions

In order to convine experienced fishermen and skipper/owners the quality of the solutions is
of great importance. Good designs solve a number of problems at one time and have weIl
thought out advantages which outweigh possible disadvantages.
Exchanging the positions of the winchhouse and the fish processing workstation in the
existing vessellayout has not been considered before in nowadays practice, but offers many
advantages, which deal with a number of accidents and fatigue problems as given in Table 4,
including the major drawbacks (vision lines, noise control).
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Multiple solutions Description

. 1

. ----------------~--------------------~-~-----~---------------

Vision lines '

Noise control

Occupational
accidents

, working deck

- the foredeck could t>e lowered äßd provide the skipper with'a
- better vision ahead in accordance with the IMO Regulations;
- at night the skipper would no longer be hindered by the lights

in the processing station; .. ' '. .. " .. . .
- operatiori of the gerir and cciderid would occur within c1ear

sight of the man ori the bridge. This w~:mld allow improved
communication, give the local operator back cover from the
sprayhood, give the loeal operator a good view ofthe beam
and codend and separate,him from the side where the heavy
beams are located; , ..

- there is more accommodation space on the maindeck (skipper
cabin no longer on the wheelhouse deck, resulting in better
vision lines aftward.

- the noisy winches would be reallocated to foreship,
~way from the acco.mmodation

. "

- vessel motions in the midships are less violent (about 50%)
than in the peak, thus reducing the workload in the processing

of the catch. This work occupies many hours at present and
thereby increases the accident liability because of fatigue;

- warps and lines would no Ionger run across the working
stations ondeck;' ,

- transit of crew members betWeen accommodätion and the
processing workstation would no longer interfere with the
fishing deck activities.

Table 4 • Goodness of redesign solutions beamtrawlers
. ,. ,

As in many other engineering disciplines, ad-hoc solutions are always very expensive, so •
that technically spoken above mentioned multiple safety/working condition solutions can
cheaper be applied to a safety iritegrated new design of beamtrawlers. . .
The estimated extra investments will be reduced to 5-8% of a nowadays newbuilding
beamtrawler of 2000 hp, depending on installation of deck cranes or not .
In the meantime solving the sub-area problems(fable 2 - Solution strategy 1-3) along the
safety problem solving methods mearis a considerable reductiori of the occupational accidents
and the fishermen workload versus a modest extra investment of about 1-4%.

1.6. CONCLUSIONS , \

After aperiod of growth arid m~chanization, the Dutch fishing ind~stry faces aperiod of
quality improvement and cost reduction. Future restrictions on the European fishing industry,
future safety regulations from ILO and It-.10, national and internationallegislation on working
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conditioris and IDe increasing concern for the marine erivironment will have to be reflecied in
common vessel design approach., . . ' . . '.' '. '
Before safety aspects can be integrated in the beamtrawler design, good knowledge of the
beainer practice is essential. Both for the global safety, aspects rind for the 'personal aspects~ to

, which global. aspects underlying many mandatory roles often leamt by bitter experiences.
However safety, directed linked to the working conditions is still a matter of free arid/or
competitive interest of the shipyardldesigrier arid skipper/owner, aIthough anational workirig
condition law has eriteroo The Netherlands, which may be expected to become compulsory.
onbo:ird fishing vessels in the nirieties. , ' ,,', ,
Only b~ application ,of (fishing) vessel design spiral techniques, including the, safety and
working conditions as a grown set of design requirerrierits (RIVO) arid the safety'problem
solving method-techniques (Safety Science Group, TU-Delft) are leading to a safety
integrated (re)design ofbeamtrawlers as shown in this paper. '.,,'~. .', " '
Safety and working condition aspects as explicit feed-forward coristraints from the beginning
of the fishing vessel design process together with the traditiorial craftman: skills may
coritribute to innovation in the fishing industry to cope with the demands arid needs of the
near ARBO future: ' . :. . . ...... , .
Various skippers, designers and crews are believing thai safetyproblems irithis field only

'occuring onboard collegue vessels. C:irefully analysing of the stale of the an, occupational .
accidents arid longterm workload are still showing a worse situation. . '"
In case of conceptual redesigning the beamer workdeck arid considenng' the' design spiral
again with the other beamtrawler safet)r aspects, the multiple solutions are ultimately leading

,~' to the design goal of a "safety iritegrrited new design of a Dutch' beamtrawler: the
beamer 2000". '

, . -:
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