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Abstract

Unlike merchant marine vessels, safety regulations for fishing vessels have been mainly
left to the discretion of each national administration.' '.~.

Learnt from bitter experiences the global safety aspects (stablility, equipment) have been
improved in the last decades for the Dutch beamtrawlers, however the personal safety
aspects (working conditions) are still a matter of free andlor competitive interest for the
shipyardldesigner and skipper-owner.
Although anational working condition law, the so called Arbo-Iaw, is approaching the
Dutch fisheries.
Without going in details, but with emphasis on safety integrated vessel designing, in this
paper three pressing groups of personal safety aspects will be discussed and the state of
the an of the research activities given, viz. bridge-, decklayout and noise contro!. Because
safety problems are always occurring on neighbouring fishing vessels, attention is paid to
a new research methodology in this field, developed by the Safety Science Group of the
Delft University of Technology and applied to beamtrawler design in elose co-operation
with RIVO as fishery expert consultants. Only then dear insights will be get in
redesigning beamtrawlers on these aspects.
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1 • Introduction

Shipsafety rrieans freedom from danger cr rlsk for crew, ship and environment. Unlike
merchimt marine vessels, trading intermitiorially, for.~which safety regulations is
compulsory (international certificates),. safety regulations for fishing vessels have been
left to the discretion of each national administration deperiding on the applied fishing
methods, fishing grounds and fishprocessing.
The special operating conditions arid design of the Dutch beamtrawlers (enclosure 1)
create a situatiori involving various potentional dangers, particularly. as regards intact
stability which could cause accidents resulting in capsizing due ,to bottomnets fastening on
one side (shipwrecks, stones etc.) After many capsize accidents in the sixties, the stability
requirements for beamtrawlers increased considerably, described in the Dutch Regulations
"Voorschrlften voor Vissersvaartuigen1970" .
Besides these global safety aspects in beamtrawler design, also mIes hilVe been
marted conceming safe navigation, life-saving and fire-fighting equipment as weIl as
preventing oil pollution.

However safety directly linked to working conditions, the personal safety, is still a
matter of free interest of the shipyardldesigner and the skipper-owner.
No mandatofy mIes have been drawn yet, although a new EEC- and national working
condition law, the so-called Arbo-law,have entered the Netherlands, which may be
expected to become also compulsory onboard fishirig vessels in the nineties. In this Arbo
law several fundamental safety principles of proper cooperation between employee and
einployer are given aiming healthier and safer working conditions.
Due to a lack of budget and manpower RIVO has only approached the personal safety
aspects on ad-hoc basis and step by step. . . '. .
Anticipating the Arbo-Iaw and proceeding from the general safety design principles an
sarety integrated beamtrawler design method is then inevitable. On account of a number of
personal safety and health requirements can be generated for beamtrawlers matching as far
as practicable, with no radical changes in the beamerlayout and asystematica11y analysis
of a11 factorS touching the fishing operations at sea.

In the present days no one can longer accept human injuries and losses in onboard
accidents as unavoidable fatalities. Of course it is clear that also beamtrawlers can't be
buHt intrinsically unsinkable and full safety-pmven within the economical constraints.

• 2. Safety aspccts onboard Dutch beamtra\vlers.

When in the sixties; the Dutch fisheries started to implement the beamtrawl fishing
method on existing fishing vessels, a lot of casualties occurred. On. the one hand side
capsiiings due to hampering of the nets to bottomobstructions on the other hand personal
injuries due to gear handling onboard a moving working platform at sea.
For the first problem increased intact stability requirements have been worked out, and
fishblock sliplines have been dictated. However the stability requirements riTe based on
still water calculations integrating some safety margin for operating in seaways
(beamtrawler metacentric height is 20% higher than for regular fishing methods, but at
least 0.60 m). 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. ,
Besides to. increase the. manoeuvrability during fishing and io avoid rapidly
bottomobstructions, the towing po!nt of the fis hing liDes moved forward, giving the
beamtrawler the nowadays charactenstic layout.
Derived from the international Safety of Life at Sea Coriveniioris (SOLAS), the Dutch
safety regulations for beamtrawlers are only conceming the design, construction and
equipment (fire-fighting, life-saving), the so-ca11ed global safety aspccts. These
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aspects have already been integrated in the bearritrawler design and building since 1970.
(Enel. 2, state of the art of fishing vessel safety requirements).

Another group of safety aspects afe conceming ,the.personal safety. of the crew, to'
which hardly any mandatory regulations hilVe been draf~ed for beamtrawlers. 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 fishing and building
practice. ,
Of course various safety and working conditions have been realized so far, but for
safeguarding the crew's life arid health much research work is still to be done.

Inherent to the traditional beamtrawler layout and fishprocedures, three groups of safety
design aspects immediately draw the attentio~:

bridge layout
deck layout
noise control

2.1. Bridge layout.

Profitable fishing and bridge layout are closely connected. The beamtrawler bridge is th6
nerve center for gear handling, fish finding and fishing but also for supporting functions
as navigation, communication and engineroom control. Because the Dutch skipper-owner
only wants a minimum crew, various bridge tasIes have been automated and controlled in
the one-man wheelhouse.
Although nearly every skipper considers his bridge layout as the optimum one, from an
ergonomie and safety point of view the location of instruments and equipment still have
to be improved.

2.1.1. Location of instruments and equipment~

In fig. 1 and enelosure 3 the wheelhouse layout of a mOdem represeniative beamtrawler
have been given, based on historical functions and interaction between the skipperowner
and shipyard for many years.
Different from the (merchant) marine, the Dutch beamtrawler skipper is also the owner
and very eager to invest in new instruments, especially regarding fish finding and catch •
improving new technics. . ;'
Due to the fast developments in the chip-and informatic technology, varlous computerised
navigating-, communication-, engineroom control- and fishfinding electronics entered the
fisheries, to which for the beamtrawlers the topics are:

navigation and communication equipinent ( to prevent hampering on bottomobstruc-
tions). . , ..
propulsion and.auxiliary machineries (designed for maximum towing of the two
bottomnets and bridge controlled engine room).
fishing gear handling (bridge control).
fish processing equipment (mechanization, automation).

Especially with bridge electronics (such as color video plotter (= electronic chart), color
echosounders and satellite navigator) and automated engineroom control, the beamers are
far ahead on the merchant marine.
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Fig. I 13ridge LtYOllt modern bcamtrawkr.

Th~ oppositc side of all these modern bridoe 'Ic 'tronics is lh' n.:dundancy in d:lla, alanlls
ami infonnalion, which the skippcr should illlcrprete at the salllC tillle. This is detrilllental
10 lh' safely, cniciency and weil being of thc bridgc personal.
Dala supplied by Ihe I utch Shipping Council show an increas' of th' rolc 01' rishing
"esscls in collisions al {h~ Nonh Sca during Ih' last d 'cade (25'/;;).
Analysis of 111 'sc aeeidcn[s Icarns lllisil1tcrprCtalion 01' bri 1ge '!cctroni 'S ami mud sidc
aClivilics ",hieh are nOl in 'Iuded in the aetl/al bridge tasKs.
l3csid~s collisions wilh ovenakin!!. ami crossin!!. v 'sscls are caus~d by a po lr visihility
rrolll lhe hridge. ~ ~

2, I. 2. Vision Lincs (]()()O field of view).

13ccause the bc,untrawlers are Lowino LwO bOl{Ol1l1lCLS with a spced of 4-7 knots, suddcnly
course changcs are rcgularly Laking pLtce. So Lherc should be a g<xld fiekl of view aroul1ll
thc vessel, oblaincd b the skippcr 1lloving withi/l Lhc conrines of Lhc whl~clhouse.

Lookin!!. at thc traditional !>eamcr la 'out a numh 'r or desi!!./l factors are lilllitin!!. this. For
exalllpl~: owin!; to the inCl'eased inla 't slahility requir 'nl~nls. Ihe designcr is I~Ol rr~c 10

pl;lcL~ [hL: WIHXlhollsc high cnollgh :i1)O"L' the <k' 'k-J·vcls.
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Fig.2 Forward and aftward view.

•

The aftward view has also a large blind sector due to the layout of the skipperscabin on
the same wheelhouse deck.
The total arc of blind sector is very large and should be reduced by carefully redesigning
of the general layout, preferably within the constraints of the very effective beamtrawling
practice. The main brigde taks are related to the profitability during the fishing week: gear
handling (shooting, hauling) and bottomobstac1e avoidance (navigation), while
engineroom control and communication are considered as subtasks.

2.1.3 Research activities (follow-up). •
Although the general wheelhouse layout and beamer fishing process is quite similar,
every skipper prefers his own location of instruments and equipment based on his own
experiences and the traditionally beamtrawler layout. .
After finishing the state of the art studies regarding location of bridge electronics and
controls (1989), a system approach of ergonomies should be conducted as weH as the
application of use scenarios and hazard patterns. With regard to the ergonomie point of
view, much can be learned from and co-operation should be sought with the TNO
Institute for Perception (Soesterberg, the Netherlands), where much experiences have
been gained during contract-research studies for the merchant marine wheelhouse of the
nineties (ref.). By means of accident analysing and simulator experiments (mock-up's)
the feasability of single-handed bridge operation in a conventional and an automated
bridge have been investigated (1986).

Conceming use scenarios and application of a cognitive model for human error theories,
the already started cooperation with the Safety Science Group (Delft University of
Technology, The Netherlands) should be continued. This safety science group has
developed a method which structures the input of safety in the design process (ref.).
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The basis of this methodology is the study of the undisturbed as well as the disturbed use
processes, using simultaneously a retrospective approach (analysing accidents) and a
prospective approach (use scenarios). In the undisturbed use process the actual use will
be compared with the designed use to find out whether the use was foreseen in the design
phase and whether the actual users were the target group as defined by the designer. By
means of use scenarios and various disturbed use processes a range of potentional
solutions (redesigning) can be investigated.

If the co-operation will be successfully in both research fields, financial support is
inevitable.
Since a year a bridge research proposal (mock-up's) has been presented to the National
Foundation for the Coordination of Maritime Research in the Netherlands, while a EC­
proposal (France, Netherlands) will be prepared and sent to Brussels this year.

Research activities conceming vision lines will be integrated in the deck layout studies.

2.2 Deck layout.

The characteristic layout is a single deck hull with an extended forecastle and aftward the
superstructure with the accomodation, wheelhouse and winchroom. The midship section
of the maindeck is a teakwood covered working deck for fish gear handling, beamtrawl
storage and a catch collecting pound (pit). The fresh fish processing mainly takes place in
the forecastle. To which extent fish processing equipment is fitted depends on the
skipper-owner and stability requirements. However this lastmentioned aspect is
neglectable for newbuilding vessels.
After processing, the fish will be temporary stored in a chute in the fishhold (O·C), after
which the crew will ftll the 40 kg fishboxes with fish and crush ice and manually stock up
the boxes up to 4-5 high.
From the wheel house the skipper has a good view on the working deck, where every 2-3
houes the codends will be emptied in the pits during the weekfisheries.

2.2.1 Deck equipment.

In fig. 3 a representative catch handling system on a modem trawler is given.

• -i ..C.itch collecting pits
provided with an
overboard-drain for
sand. 2. Supply elevator
with variable belt lipeed..
3. Oividing chute which
splitll up the catch to 0
the grading conveyors. ~ . 1\
4. Two hand-grading
conveyors with variable
belt 11~. 6. Wallte
collecting pit provided
with an overboard-
drain. 6. Oillcharge con-
veyor tor gutted ti.h.
7. Elevator to teed the
drum-waliher. 8. Rotat-
ing drum wa.htr.
9. Orip-chute. 10. Hatch
to ho r In tillh hold.

<:)

Fig. 3. Catch handling beamtrawler.
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The advantage of these machines (to handle and process fish) is that the crew will no
longer have to pick up fish from the deck and the movement of fishboxes will be
minimised, however still necessary inthe fishhold.
This and the emptying of the codends in the pits (every two hours
hauling/emptying/shooting) means heavy labour forthe 4 crewmembers on deck, to
which the skipper controls the winches, from the bridg·e. ...~> _, .
In co-operation with the Technical University Delft Safety Science Group and granted by
the Directorate of Labour. in 1988 a two year study has been started to investigate the
safety onboard the working deck of beamtrawlers. In the first place by means of
analyzingthe dominant causes of occupational accidents as reported by the Dutch
Shipping Inspectorate as weIl as reported by the Radio Medical Services (Scheveningen
Radio, fig. 4). "
Besides in order to determine the safety problem areas, the beamer working conditions
will be described extensivily and use scenarios will be applied, the safety problem solving
methodologyas developed by the already mentioned Safety Science Group (ref.).

14 -,----=------:~--~---------:-------,

12 •
10

8

6

4

2

. ~

I
i

.. ~

I

Fig. 4.

2.2.2.

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Reported onboard accidents by Radio Medical Services.
5= jamming between fishing gear and shipconstructions
6= broken fishing gear components.
14= slipping on deck.

Vertical /Iateral accelerations. . •
As mentioned in par. 2 to prevent beamtrawler capsizings the intact stability requirements
had been increased in the seventies. This implies for the ovei-powered, relatively short
vessels a adverse worse seakeeping performance in the North Seas. .
Not with regard to maintainirig the fishing speed in bad weather (4-7 knots). but
especially regarding the human performance ( vertical, lateral acceleration and roll).
For passenger vessels limiting criteria have already been drafted from the point ofview of
comfort and seasickness, while for merchant marine vessels criteria are recommended
with regard to safety and working efficiency of ship personel.
For fishing vessels these design criteria are still out of the scope and no full-scale data or
model tank best data are availabie. So that recommendations for acceptable levels of
beamer motions can only be defined on basis of experiences elsewhere (ref.)
Having any idea of the state of the art. in table land 2 some critena are given. From own
experiences the vertical accelerations below the forecastIe deck (fish processing) are
sometimes more than 1 x g (=9.81 m/s2, accelcration of gravity).
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Vert. ece.

0.215.:

O.2c

0.15,

Oll:

0.05g

O.02g

DexripUon

Simple U~tworlc. Moet oCthc atl.efttioa muot bc <IC\'Otcd to Ir.ecpinr
balance. 1blerable only ......a'-t perWa on h'ch apeed cran. Connolly
(191~). Balr.enhua (1980). :.

U~tman...l work tobecarrie<!outbypeopleadarted toahi~mo~.
Not tolerable r.... longer periods. Cauoea faligue qUlckly. Ma ay"
Schmltlte (1916), Applebee" Beitle (l98~1.

Acavy manual work, for lnatance on f..hint: ~aaela and aupply ahips.

Intelledual work by peerle nol so _"adarled to ahip motiona. For
in.tance acicntllie pcnonnel on ocean ",oeareh ve...,la (Hutchioon "
Leible., (987). \l,\,rk ofa more dcmanding nalun:. Lang-tenn tolerable
for lhe crew ac:cordi"l:to l'a7M(19761.The Inlernational Standard ISO
263113 ((986) for halfan hour uposure period ror peeple unuroed to ""ip
molion. (Figure ~).

P....ngers on a feny. The International Standard ror two houre expo­
au", pcriod ror people unused to lhip moliona. c.uaes Iymptaml or
motion eieleneaa (vomiling) in .pproximalely1~ orunaedimatized
edults. Coto ((9831. Lewther" Griffin ((9851.

Pa...,ngers on a erui.. liner. Older people. Close 10 the lower lreshold
below whlch vomiling i. unlikely 10 take place. l.awther 8< Griffin ((9851.

Table 1

•

Table2

Limiting criteria with regard to vertical acceleration.

Rool Mean Square Criterion Dcscription

Vcrt.occ. Lal.acc. Roll

0.20g O.lOg 6.00 Light manual work

O.ISg 0.07K 4.00 Henvy manual work

0.10{; 0.05~ 3.0ft Inlcllcctuol work

O.05~ 0.04 {; 2.50 'fronsit possengers

O.02r; 0.03g 2.00 Cruise liner

Criteria with regard to accelerations and roll.
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2.2.3 Research activities (follow-up).

After finishing the analysis phase of the contract research project "Safety and working
conditions onboard beamtrawlers", a solution matrix wiII be generated to redesign the
decklayout. Then use scenarios can be selected with respect to the safety problem to
prevent introducing new risks and hazards in application of the potentional solutions.
At the same time fishery teaching methods wiII be developed in co-operation with the
Dutch fishing schools. proceeding from the French experiences of the last years (EC­
projects).
Above mentioned research projcct wiII be finished in 1991.

With regard to the seakeeping performances, together with Marin (modelbasins,
Wageningen, 11Ie Netherlands) a proposal has been made for beamer model sea tank tests
and already presented to the National Foundation for the Coordination of Maritieme
Research, but without result up to now.

In the meantime it appears that application of bulbous bows to the recently built beamers,
improves the ship motion during fish handling in the forecastle.

2.3 Noise contro!.

One of the main ergonomic elements of the man/ship system is the environmental aspect
on board, such as cIimate, acceleration levels, noise and vibration. Optimising the system
output of the beamtrawlers implies reduction of the high noise levels, dircctly improving
the safety and weII-being of the crew. Too high noise levels make verbal communication
and hearing of audible alarms difficult (safety) and cause incurable hearing damage,
fatique and stress (health. weIl-being). Although there are no Dutch or international noise
level requirements for fis hing vessels, an increasing number of beamer skipper-owners
asks for an acceptable acoustical environment in the working and living spaces. With
reference to the ship acoustical experiences on board the larger Dutch vessels. nowadays
noise levels of 60-65 dB(A) are be considered as acceptable in the accommodation spaces
and even required for the merchant manne vessels (IMO noise limit requirements)

2.3.1 Noise levels.

In the past five years RIVO has been taken noise measurements onboard ca. 50 beamers
during sea trials aS'well as during fishing. Initially as decibel noise readings wilh a A­
weighing filter and later also octave band analyses while the measurements have been
carried out in accordance with the Recommendations of the Dutch Shipping Inspectorate
for merchant vessels. In fig. 4 the noise reading of a representative 1500 k\V
beamtrawler has been given. In dß (A) readings for the steaming condition and in the
foIIowing locations:

•

•
(1)
(2)
(3)
(4)

messroom/galIey
accomodation
wheelhouse
engineroom

(75-80 dß(A»
(75-82 dB(A»
(70-77 dB(A»
(107-112 dß(A»

Between parenthesis the major and state of the an measurements are mentioned.
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•Fig.4 Noise measurements onboard a 1500 kW beamtrawler in dB(A).

With reference to the IMO and Dutch SI noise limits of 60-65 dB(A), the beamer noise
readings are 10-15 dB(A) higher for the working and living spaces.

2.3.2 Noise control packages.

In co-operation with the Ship Acoustic Department of the Institute of Applied Physics
TNO-TH (Delft, the N~therlands) RIVO have been drafted economical noise control
measures (ref.). The basis for this were extensive sound pressure and source velocity
levels measurements, investigating the airborne and structure borne sound transmission
paths (fig. 5) and·the relative contributions of the dominant noise sources (propulsion
machinery, propeller, diesel generator sets).

• /'y ..... -...
1 I '\ -...-.../ I I-..>..c---..---'"'__-----.

/

............ propeller noise
--"- _ _ airborne noise macrunery

structure born noise machinery

Fig. 5 Sound transmission paths onboard beamtrawlers.

- 11 -



..,;."

Up to now it is corumon beamer design practice to apply the measures mainly in the
accomodation areas (receiving spaces), to which the skipper-owner doesn't want any
radical changes in the general layout and machinery setup. From the acoustical point of
view a very illogical arrangement:

the most noise sensitive compartrnerits ure locat~ betw~n the major noise sources
the exhaust uptakes ure directly separating the machinery spaces from the working
and living spaces .
the exhaust and in take openings ure very closely located near the wheelhouse and
accommodation.

Because of the absence of statutory noise regulations for fishing vessels four noise
control packages have been designed to attain noise level limits of: .

1) 75 dEfA), max 80 dEfA); for a conceptual noise level limit of 75 dB(A) only
measures should be taken in the receiving spaces (semi-floating floors and absorbent
material behind linings).

2) 70 dEfA), max 75 dE(A); the measures in the receiving spaces should be extended
(acoustical decoupling of floors, linings and ceilings) and completed with some measures
in the sound transmission paths (flexible coilnections between sound sources and ship
constructions).

3) 65 dE(A). max 70 dE(A); extension of the measures in the receiving spaces and
transmission paths and noise control at the noise sources (resiliently mounting of the
propulsion diesels and diesel generator sets).

4) 60 dEfA), max 65 dE(A); for this type of fishing vessel it is almost impossible to
attain noise level limits of 60 dB(A). Either mdical changes ure here necessary and/or very
costly measures like resiliently mounting ofdeckhouses ure inevitable.

Based on the comparative studies of the last 5 years one may conclude that also for
beamtrawlers acceptable noise levels of 65-70 dB(A) are attainable for reasonable costs in
relation to the total investment (1-2%), to which no mdical changes are necessary.

2.3.3. Research activities (follow-up).

For this year the National Foundation for the Coordination of Maritime Research in the
NetherIands forwarded subsidies to implement the above mentioned noise control
packages onboard new building beamers.
However the condition is participation of at least two skipper-owners with new building
plans for this year within the Dutch problems of the beamtrawler overcapacity; up to now
without any result. .

Only after the implementation phase one can definetely give an opinion of the
(economical) .attainability of the reduced noise levels onboard medium sized
beamtrawlers.

3. Safety integrated beamtrawler design methode

In stead of an ad-hoc design approach for the personal safety aspects, a new beamtrawler
design method has to be introduced in the Dutch fisheries, the design-spiral (fig. 5).

- 12-
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Up to now North Sea proyen comparison-ships with step by step improvements have
been the common design/building practice, characterized by a large up-scaling in the past
decade.
In the new design method all different design requirements, including the personal safety
aspects can be properly matched with the required fishing.vessel and cateh effort by the
porentional skipper-owner, preferably without radical changes ofthe 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:

e.

Worklng conditions
. . (safety)

Propulsion
( engineroom layout)

Shlpts dimensions
( displacement )

Flshing method(s)
( shaft horse power)

FIshhandling
( decklayout )

Catch capacfty
( stability • trim )

Fig. 5 Design rnethod and requirements (Dutch seagoing beamtrawler).
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fishing method
fishing grounds
fishing gears
gear handling

,,'

shaft horse power

--~"';>-~ engineroom
layout

fish processing
fish quality ~ . deck layout
fish storage .
mechanization/automation .' ,"

catch capacity
fish hold '-----":.,..:.0- stability, trim
cooling/frcezing equipment (global safety

. weightslballast/stores aspecls)

ships dimensions
layouts ~ displacement
manufactureslcoefficients
structures (strength calculations)

propulsion plant
cmisinglfishing speed
manoeuvring
auxiliaries

•
working conditions

sea performance
shipacoustics
vision lines

---~~ safety
(personal
safety aspects)

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. Important for
acceptance by the skipper and crew without mandatory regulations.
This iterative design spiral is already a weIl known method in the merchant marine
shipbuilding industries and applicable to new vessel types as weIl as to existing ones, also
beamtrawlers.

4. Conclusions

Before safety aspects can be integrated. in the beamtrawler design, good knowledge of the
beamer practice is essential. Both for the global safety aspects and for the personal
aspec~, to which global aspects underlying many mandatory mIes often leamt by bitter
expenences.
However safety d.irected.linked. to the working conditions is still a matter of free and/or
competitive interest of the shipyard/designer and skipper-owner, although anational
working condition law has entered. the Netherlands, which may be expected. to become
compulsory onboard fishing vessels in the nineties.
Inherem to the traditional beamer layout there are·3 groups of personal safety aspects
directly to be focussed. on: the bridge layout, decklayout and noise contra!.

Various skippers and crews are believing that safety problems in this field only occuring
onboard colleagues. Carefully analysing of the state of the art, occupational accidents and
longterm work-Ioad are showing a worse situation, which only can be convincibly
changed. by application of the safety scenarios methodology in the redesigning process of

- 14 -

•



•

medium sized beamtrawlers as developed by the Safety Science Group of the Technical
University Delft (Netherlands). Of course this should be accompanied by cost/benefits
calculations, so that the Dutch beamtrawling fisheries will get a clear picture.

Meanwhile for redesigning the bridge- and decklayout, studies and projects have already
been started along these lines, while for noise control the studies have finished yet waiting
for participation of skipperowners with newbuilding plans to implement the noise control
packages.

Conceming vision lines and ship motion studies RlVO expects to start in the near future,
depending on available research grants, nationally or EEC.
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for applied physies-TNO-TII, Delft, the Netherlands; National Foundation for the
Coordination of Maritime Research 1986/B 5.4. ( in Dutch).

9. Economieal noise control on Dutch beamtrawlers; F.A. Veenstra, Netherlands
Institute for Fishery Investigations, Umuiden, the Netherlands; ICES paper 1988/ B:
14 Fish Captum Committee.

10. Noise levels and control on small upto medium sized fishing vessels; F.A. Veenstra,
Netherlands Institute for Fishery Investigations, IJmuiden; World Symposium on
fishing gear and fishing vessel design, S1. Johnts Canada, Nov. 1988.
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150 m'
35 m'
22 m'

Luyt
8 drums
25 tonlfishdrum
Indar
N-400-m·a
240 hp
Kynde & Toh
OMV·500-KT
1,6 tons
Kynde & Toh
500 kgs.
Ridderinkhof
24 mm
Van Rijn, Katwijk

Mlcrotechnica Pol. MK2
Microtechnica LR40
Cassens + Plalh Rellecla 4
Racal·Decca DP 450 G
RacaJ.Decca CVP 3500
Racal·Decca 350-T
Ben Athena
Siemens NMT
Skantl R6020
Skanti TRP 8250 S
Kenwood R2000
Sallor RT 144 C
Sailor RT 2048
Furuno FD 525
Handle 50
Racal·Decca MK 53
AP navigator MK /11
Furuno CH·la
JRC JFV·90
Furuno FCV·261
Furuno FR·1505
Furuno FR·701

42.35 m
37.15 m

9.00 m
5.10m
".50m

± 300 m'
14 kn.
Dutch Shlpplng Inspeclorate

: Seanla OSI·II
: Inder 355S, 275 KVA

Valmet 411 DSG
Stamford MHC234D, 58 KVA
Ups
FT02. 950 mm
Inder
N25G-L-b
100 t<Y>I
Buus Koleteknik
4000 ABGHU
4 t0nsf24 hours
Buus Koleteknik

: MAN B&W Alpha
: 6L28132 a-<l
: 1470 t<Y>Im5 rpm
: Holset
: 855.5 Sh60
: Lohmann + Stolterioht
: Navilus GWE 45.66 S
: 5.74: 1
: Ups (3200 mm)
: Ups
: FrydenbO
: HS 300

Navigation equlpmenl

Gyro compass
Gyro compa55 repealer
Magnetic compass
Auto pilot
Colour videoplotter
Track plolter
Speedlog
Telephone
Walch receiver
SSB Radio telephone
Radio receiver
VHF
VHF
VHF directionfinder
Scanner
Navigator
Navigator
Sonar
Echosounder
Echosounder
Radar
Radar

--
Mlln dlmeMJon•

Length 0.1.
Length b.p.
B,.ldth mld.
Depth
Drall (....L)
F1shhofd capacity
Speed
aass
Tlnkcepacltle.

Fuel
Fresh water

. Watarballasl

Machlnery

Maln englne
Type
Output
Flexible couplng
Type
ReverselReductiongear
Type
Reducllon
Propeller
NOllle
Steering gear
Type
Auxi lIary seI (2x)
Auxlfiary engine
Generator
HarbOllr set:
Auxillary englne
Generalor
Bowthrusler
Type
Bowthruster engine
Type
Output:
Aake-lcemachlne
Type
Capacity
Refrlgerallng plant

Deck machlnery

Flshlng wlnch
Type
Capacity
Engine fishlngwinch
Type
OUlput
Cargowinches (2x)
Type
Capacity
Winch In fishhold (ei.)
Capacity
Windlas.
Type
Fish processinglconveyor unlt

•
. '
HZK 57 "Ernst Eduard"

_~~.," ~.. _ ...__t-

:""t=--:b.:.d--l' '(-.
. \

, L

~
/
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Bridge Wing

Skippers Cabirl

Switch Board

-----r-----l---

J--J
Compass
Rudder Angle Indicator
Jumper Une ----
\Ymfh~.9.!l!.r..9_1 _
Fishing Une -J

Mairl Engirle Control
Top Line ---,/
Bow tlmtster
Radar 2

Bow thruster
Slip Wires' •
Temp. Fishhold
Aux. Engirle SS.
Aux. Engirle PS'
Man/ Auto Swiih

~-----r-------~":::;"--:::>""""'1Log
Videoplotter
Loran
Navigator
Mariphone

~ll::1~---rDepth Indicator
Scanner
Colour Echo Sounder

ariphone2
~::::.-t-,.-~~t;:r~=-=---I CB Transceiver

~:t~~--.J-.Scrambler
·~-f---fl~---f-Receiver

Cass. Recorder
t-:-':"":'":-':'":"7':-:--'r-:lmll ...._--Lrransmitter

Chair e-t'~r-;---+Watch Alann
Mairl Engine Control Receiver
Digitiser Videoplotter 2 j4------I..-..L-L..-......-.L-...J-COffee
Terminal Videoplotter 2
Autopilot
Engine Room Alann /Reset Control

art Table
Barometer
Cloek

•Aeeomotlation

Locker

Radar

ßridgc Wing

• Bo~ thru?/~
lntercom
Lighting
Indic. Temp. / Pressures

• / Rev.'s etc.
Controls Steering
Machinery
Wirldow Wipe &
Wash Control
Seat --~
Video Screen
Videoplotter 2
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Safety regulations/recommendations fishing vessels.

i
I

~

•

•

g

Safety design Regulations, codes safety aspects
requirements for recommendations
fishing vessels for Duteh beam- global personal

trawlers
0'

,
o~

"

1968:
IMO Resolution -stability
A 168 (ES II), requirements
intact stability

1970:
Voorschriften Regulations -structures
voor Vissers- -increased
vaartuigen stability
(Dutch mariti- -life saving -fIre fihting
me administra- equipment equipment
tion) -nautical -various

equipment equipment
(compass, (safety
lanterns etc.) lamps, gas

suits etc.)
-mechanical
and electrical
equipment
(explosion
valves, combus-
tible gasindicators
etc.)
-technical equip-
ment (watertight
doors, non com-
bustible materials)

1974:
"Code of Safety for guide/educational safety manu-
fishermen and fishing medium al for
vessels Gointly FAO, working on-
IMO,ILO)" board fishin
·part A= safety and vessels
health practice for
skippers and crew

·part B= safety and regulation as far as information on
health requirements for not already foreseen in design, construc-
the construction and national mIes. (length tion and equipment
equipment of fishing >24 m.)
vessels

1977:

Safety of fishing > 24 m, not adopted specific construc-
vessels (forremolinos yet. tional operational
International Conven- feactures of fishing
tion) vessels along the

lines of SOLAS/
Load Line Conven-
tions



Safety design Regulations, codes safety aspects
requirements for recommendations
fishing vessels for Duteh beam- global personal

trawlers

~
'.

.""

IMO Noise levels just as reference - standards to
on board ships (methods of prevent the

measuring) occurrence
ofpotenti-
ally
hazardous
noise levels

Classification mIes >24m -construction -fire figh-
Societies vessels (minimum ting and
(Oet. Norske structural life saving
Veritas; Bureau strengh and equipment
.tasetc.) _, • ,_ 4~ machinery)

Marpol73 regulations - -
preventing marine
pollution from
ships, also fishing
vessels



Criteria \vith regard to accelerations and roll.

Root Mean Square Crilerion Description

Verl.occ. Lol.occ. Roll . ,
~

"

O.20g O.lOg 6.00 Light manual work

O.15g O.07g 4.00 Hcnvy monuni work

O.lOg O.O5~ 3.00 Intcllcctuol work

O.O5~ 0.01g 2.50 'frnnsit pnsscnr,Cf3

O.02ß 0.03g 2.00 Cruise liner

•

. .- -.-..........-.-.-. -

.-.
'. .,

- _--- . , - •
1. Fore perpendicular(F.P.) 3. At midahip (Lp/2)

Vert. acceI. 0.15 g Vert. accel. 0.15 g
Lot. acccl. 0.07 g Lot. nccel. 0.07 g
Roll 4.0 deg Roll 4.0 deg

2. Bridge . 4. An pcrpcndicultir (A.P.)
Vert. acccL 0.10 g:, Vert. 8ccel. 0.20 g
Lat. accel. 0.05 g Lat. accel. 0.10 g .,

Roll3.0deg IWI16.0 deg j'


