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+ 2003-001

Reliability StudyonMarinePropul sive EngineandAuxiliaryEnginePlant

-Study onAlarmSituations for Safety Evaluation using Hazard Index-

Hachiro Kido, Gokdeniz NESE, HitoshiKaneko

The 9th International Conferenceon Marine Engineering Systems (2003.5,Helsinki)

Paper presented at the 9TH International Conference on Marine Engineering Systems at the
Helsinki University of Technology (HUT) Ship Laboratory and on board MS SILJA
SERENADE 19-21May2003,B2-pp.1-9

The improvement of the reliability and the maintainability are expected by mechanica
systems for the marine engine plant. On the other hand, highly complicated mechanical systems
need a lot of time and hands for recovery. There is an example that shows a decrease in the
whole reliability by those failures as a result of inserting a monitor and a sensor, too. Especialy,
some operating functions fail as a result of the monitoring device's own failures, in spite of the
purpose of monitoring device to keep on top of the reliability. It happens that operational
efficiency decreases consequently, too. Availability index is one of the evaluating values for the
ship operational efficiency.Butifthisindexisappliedtothemarineplant,eachequipmentvalue
will be very similar, because each equipment's MTTR (Mean Time to Recovery) is very short
compared with the MTBF (Mean Time Between Failure). The hazard index is proposed for the
first time by author. Serious failures are malfunctions caused by operational trouble like a
stoppage and/orslowdownofmainengine. Theeffecthourmeanstheoperation delayed-hour due
to trouble. The case of serious failure per 1000 hours is the serious failure rate. The hazard index
is defined as the result of multiplying the effect hour per case [min/case] by the serious failure
rate [cases/1000 hrs]. The hazard index is considered to be very appropriate for evaluating the
ship operational efficiency since hazard index is defined as a value of downtime period [ minute]

during the 1000 hours operation. The size of this value is one of the evaluation indexes of the

ship's safety. In this paper, Hazard Index was applied and evaluated according to the following
points to each aarm point of the monitoring device such as the remote control device loaded on
the engine plantanddata-logger.

a) Does the darm point clue for reducing trouble?

b) What is therestraint planaboutasforthehighfrequencyalarmoccurrencepoint?

c) Whatisthealarm pointtoreduceserioustrouble?

d) Asfor the adarm pointthat hardlyoccurs, whatistheal ternatingmethod?

Data had been collected from 1982/3 to 1997/3 that involved 186 diesdl vessels and 27
turbine vessels. Total failure cases of Diesd Plant were 97131, and Steam Turbine Plant failure
cases were 9269. As a result of evaluation value for both plants, by using the hazard index the
number of failures of equipment with alarm systems is smaller than that of equipment without
alarms by 10 to 20 percent. Also, the degree of operation hazard on a turbine plant decreased to
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60 percent compared with a diesel plant.

From these results of evaluations, the operationa efficiency can be expressed numerically
by adopting the hazard index. And, present tendency shows the rdiability index and safety index
is strongly affected by man-hours, and it is clear that maintenance man-hours as well as the
failurerate should be decreased.

Keywords: reliability, alarmrate,failure rate,safetyevaluation
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(Study on the Application of Wind/Photovoltaic GenerationSystemtoM arineElectricPower
Generation System)

69
(2003.5,Tokyo)
69 ,pp.112-115

) CO2

+ 2003-003

(Study on the Method of Estimation on Globa Solar Radiation a Sea by Noon Position and
Weather)

108 (2003.5,Tokyo)
108 ,pp.50
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)

(A Study onWaterQualityControl of Marine Turbine Plant and Its Automatic Treatment
- The Third Report: Abolition of Direct Outboard Discharge of Boiler Blow Water and Its
Regeneration)

69
(2003.5,Tokyo)
69 ,pp.89-92

+ 2003-005

)
(Detections of Abnormalityof Machinery andPlant Systems (1))
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.38 7, pp.50-54(2003)

+ 2003-006
)

(Study on Water Quality Control of Marine Turbine Plants and Its Automatic Treatment

)
- Changes in Boiler Water Quality Control Caused by Contamination with Impurities by

WaterTreatment-)

,38 9 |, pp.107-115(2003)

For steam turbine ships, it is very important to control accurately water quality of the main
boiler anditsplant.Therecoveryrateof condensed water in recent marine turbine plants has been
increasing and approaching a perfect closed cycle, and the techniques of pH monitoring and Fresh
Water Generators have been improved too. However, as for the automation of boiler water
treatment, its development seems to be very late comparedtoothershiptechniques.

This paper investigates, therefore, the current situation of the water quality control of marine
turbine plant in order to develop an automatic water treatment system. As the fundamental
research on the boiler water quality control and its automatic water treatment, this first report
analyzes theoreticaly the water treatment data of actual ship for making clear the impacts of
impurity mixing from make-up water boiler compounds  blow-down of boiler water on
boiler water quality, especially pH and PO4. The analysis shows some characteristics of boiler
water qualityanditstreatmentsystem which are tobehel pfultomarineengineers.
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(A Study onWaterQualityControl of Marine Boiler Plants and Its Automation)
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+ 2003-008

Applicability of Two-Fluid Model and its Constitutive Equations to Gas-Liquid Two-Phase
Flow inSudden Expansion

KONDO Koichi, YOSHIDAKenji, OKAWATomioandK ATAOKAIsao

ASME/JSME, 11th International Conference on Nuclear Engineering (ICONE-11), April
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20-23 (2003, Tokyo)
CD-ROM of Proc. 11th Int. Conf. on Nuclear. Engineerings, ICONE11-36187

Experimental study was made on the multi- dimensional behavior of upward gas-liquid
two-phase flow in a vertical pipe with an axisymmetric sudden expansion, which is one of the
typica multi- dimensional channel geometries. In this report, the void fraction distributions along
the flow direction at the below and above of the sudden expansion were measured for various
flow conditions. Based on the void fraction distributions, the cross-sectional averaged void
fractions were calculated for various locations in the flow direction. The detailed void fraction
data was compared with the flow patterns inthesudden expansion. Furthermore, the prediction of
averaged void fraction in the flow direction was carried out using one-dimensional two-fluid
model. We have discussed whether such void fraction distributions in the sudden expansion can
be predicted or not by analytical results. As results, it concretely pointed out that some
multi-dimensional modeling or modifications for numerical simulation would be needed for more
accurate prediction of two-phase flow. However, they aso revealed that the two-phase flow
behavior even in the sudden expansion might be predicted to a certain extent using the
one-dimensional two-fluid model.

Keywords: bubbly flow, sudden expansion, void fraction distribution, two-fluid model,
distributionparameter

+ 2003-009

(Prediction of Void Fraction in a Vertical Pipe with Sudden Expansion using Two-Fluid
Model)

40 (2003.05, Hiroshima)
40 Vol. ,pp.433-434

Experimental and numerical studies were made on the multi-dimensional behavior of upward
gasliquid two-phase flow in a vertica pipe with an axisymmetric sudden expansion. In this
report, the cross-sectional averaged void fractions aong the flow direction were caculated by
using the one-dimensional two-fluid model considering the phase distribution parameter to
confirm the applicability of the computations. As a result, they concretely pointed out that some
multi-dimensional modeling or modifications for numerical simulation would be needed for more
accurate prediction of two-phase flow. Such radia phase distributions in this study are significant
for the multi-dimensional two-phase flow analysis.

Key Words. bubbly flow, sudden expansion, void fraction, two-fluid model, distribution
parameter

+ 2003-010
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Phase Distribution of Air-Water Bubbly Flow in a Vertica Pipe with an Axisymmetric
Sudden Expansion

KONDO Koichi, YOSHIDA Kenji, MATSUMOTO Tadayoshi, OKAWA Tomio and
KATAOKA Isao

ASME/JSME, 4th ASME/JSME Joint Fluids Engineering Conference (FEDSM'03) 8th
International Symposium onGas-LiquidTwo-Phase Flow (2003.07, Honolulu)

CD-ROM of Proc. Fluid Engineering Division Summer Meeting 2003, FEDSM2003-45374

Experimental studies were made on the multi-dimensional behavior of upward gas-liquid
two-phase flow through a vertical pipe with an axisymmetric sudden expansion, which is one of
the typical multi-dimensional channel geometries. The aims of this study are to clarify the
multi-dimensional behavior of bubbly and dug flow affected by the sudden expansion channel
geometry and to accumulate the experimental data for two-phase flow analysis, which is
applicable to predict appropriate accuracy the multi-dimensiona behavior. In this report, the first,
the observation using high-speed video camera was performed and revealed the multi-dimensional
dynamic flow behavior with bubbles and gas-dug affected by the sudden expansion point. From
these results, the flow regime map a the below and above of the sudden expansion point were
classified with bubble diameter. The second, the variation of the phase distribution in the sudden
expansion was measured at the different axial positions using a point-electrode resistivity probe
for various gas and liquid flow conditions. Thirdly, the cross-sectional averaged void fractions
aong the flow direction were caculated by using the one-dimensiona two-fluid model
consideringthe phase distribution parameter to confirm the applicability of thecomputations. As a
result, they concretely pointed out that some multi-dimensional modeling or modifications for
numerical simulation would be needed for more accurate prediction of two-phase flow. Such
radial phase distributions in this study are significant for the multi-dimensiona two-phase flow
analysis.

+ 2003-011

(Void Fraction Distributions in a Vertical Pipe with Sudden expansion and Applicability of
One-Dimensional Two-Fluid Model)
(2003.07, Osaka)
2003 ,pp.103-104

Experimental study was made on the multi-dimensional behavior of upward gas-liquid
two-phase flow in a vertical pipe with an axisymmetric sudden expansion. In this report, the
variation of the phase distribution in the sudden expansion was measured at the different axia
positions using a point-electrode resistivity probe for various gas and liquid flow conditions. Next,
the cross-sectional averaged void fractions along the flow direction were calculated by using the
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one-dimensional two-fluid model considering the phase distribution parameter to confirm the
applicability of the computations. From these results, they concretely pointed out that some
multi-dimensional modeling or modifications for numerical simulation would be needed and the
distribution parameter was significant for one-dimensional two-fluid model to evaluate the
multi-dimensional behavior of two-phase flow.

Keywords: bubbly flow, sudden expansion, void fraction, one-dimensiona two-fluid model,
distributionparameter

v 2003-012

Prediction of Multi-Dimensional Void Fraction Distribution in Upward Bubbly Two-Phase
Flow with Sudden Expansion

KONDO Kaoichi, YOSHIDA Kenji, MATSUMOTO Tadayoshi, OKAWA Tomio and
KATAOKA Isao

Atomic Energy Society of Japan (AESJ), American Nuclear Society (ANS), International
Conference on Advanced Nuclear Power Plants and Global Environment, GENES4/ANP2003
(2003.09, Kyoto)

CD-ROM of Proc. GENESA/ANP2003-1112

Experimental and analytical studies were made on the multi-dimensional behavior of upward
gas-liquid two-phase flow in a vertical pipe with an axisymmetric sudden expansion, which is one
of the typical multi-dimensional channel geometries. The first, the local void fractions in the tube
cross sections were measured a several downstream positions of the sudden expansion using a
point-electrode resistivity probe for various gas and liquid flow conditions. The second,
Lagrangian simulationofasinglebubblebehavior in the turbulentflowfield,inwhichthemotion
of each bubble is individualy tracked using a 3D one-way bubble tracking method which takes
into account shear-induced and wall-induced liftforces,dragforce,virtual massforceandbuoyant
force, was carried out. Based on the trgectories of large number of bubbles, the void fraction
distributions were predicted for the sudden expansion channel. In this report, both experimental
and numerical results were compared with the bubble diameter and the flow rates of gas and
liquid phase. As a result, it was demonstrated that the single bubble distribution in the sudden
pipe expansion was made a rough estimate by the present model. It aso pointed out for accurate
prediction that lift force, two-phase turbulence model, bubble interaction, coalescence, breakup
and stagnation of bubbles occurred by the sudden expansion would be important factors in
determininglateral voidfractiondistribution.

KEYWORDS: sudden expansion, void fraction distribution, single bubble, bubble tracking
method

v 2003-013
)

- 103 -



(A Study onWaterQualityControl of Marine Boiler Plants and Its Automation( )
- BoilerWaterConcentration Control and Deoxidizer Plant Effects -)

,38 10 , pp.47-56(2003)

It is very important for realizing the automatic water quality treatment to analyze the
behavior of water quality of marine turbine plant. Following the first report, which investigated
the change of pH and phosphate ion concentration in boiler water, this second reports study the
influence of hydrazine onthewater quality of marine steam turbine plant.

In this study, the authors analyze theoretically the concentrations of chloride ion, silica and
electric conductivity of boiler water, and also pH and electric conductivity of feed water. The
analysis can reveal the maximum allowable concentration of residues in boiler water so that it
makes possible to control the blowing-down appropriately. And the analysis shows some
characteristics of boiler water quality and its treatment system which are to be helpful to marine
engineers.

pH

pH

¢+ 2003-014
PC
(Development andEvaluation of Engine Room SimulatorBased on PC)

19 (2003, Iwate)
19 , Pp.839-840

PC CRT PC

v 2003-015

PC

(Application of Personalized System of Instruction to Education and Training Using Engine
RoomSimulator BasedonPC)
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Tran Hong Ha Vuong Ha Au Luu ThanhCong Nguyen Hong

Phuc
70 ( 15 ) (2003.10, Kobe)
70 ( 15 ) ,pp.81-84
PC
( PC) 20 JCA
24
PC
( VIMARU)
PC
F. S. Keller 1960
3
PC
+ 2003-016
20

(A Quantitative Rating Method of Self-completion Ability at Casuaty Ships and the Present
Characteristics from the Results by Time Series Anaysis in the Latter Half of the 20th Century)

109 (2003.11, Kabe)
109 pp.30
110 ( )

It is the most important special characteristic that ships all have to hold the ability to
complete their navigations by themselves, and it is defined as "the self-completion ability" in this
paper.

The purposes of this paper are to investigate the values of varying quantities of ship's
self-completion ability on the marine traffic accidents in Japan, and for a premise, to introduce the
new function for rating thisability.Thenew function iscomposed of the transition ratio from the
lower level damage or risk to the higher, and the levels are arranged in a series on the process of
traffic accident. The numerical values of this ability are obtained by the statistical data of al the
casualties and the marine accidents requiring rescue in the latter half of the twentieth century in
Japan.

In consequence of these numerical results, this paper points out the average of the
self-completion ability a the low level risk is improving after the 1970's but the ability at the
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higher is not very much change during the past about 50 years, and therefore, it is necessary to
improve the abilityobstructing transitionto the higher levelrisk.
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v 2003-017
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(Detections of Abnormalityof Machinery andPlant Systems (2))

.38 11 , pp.22-26(2003)
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Ship Handling Simulator Using Multi-Movable EyepointsVisual System
Yasuo Arai, Taro Minamiya, Shigeyuki Okuda

Korea-Japan Workshop onMarineSimul ationResearch(2003.7, Pusan)
The 3rdK orea-Japan WorkshoponM arineSimulation Researc, pp.21-27

Aship-handling simulator is frequently usedforseafarerstraining and/or maritime researches
intended for bridge team. Though, nautical environment is vast and the members move in the
bridge, so it is difficult for each member to judge a same situation in the visua environment
simulated on the screen generated through one fixed eye-point. The visual information, that
presents same timing and same information for all of members, is required to survey navigation
environment including human factors and/or to train bridgeteamwork, etc.

In this paper, we developed the new concept and system to correct not only image distortion
such as paralax, blind situation, etc. but aso the brightness on the screen using eyepoints
positioning device, and concept how to simulate resolving the difference between rea bridge and
simulator mockupcalled" pseudo-position system™.

The investigation on the utility of MME should be done with full operation, and the
conventional system shall be resolved. Before this investigation, we have cleared the demerit of
Fixed system not only image movement and paralax but also the performance of projection
system such as the brightness distortion by reflection. So, we have confirmed more strongly that
MME system will be useful to Ship-handling simulator training and/or researches on plurd
members operation or teamwaorkoperation.

¢ 2003-019

Ship-Handling Simulator UsingMulti-Movable Eyepoints Visua System

Yasuo Arai, Taro Minamiya, Shigeyuki Okuda

International Conference on Marine Simulation and Maneuverability, MARSIM'03 (2003.8,
Kanazawa)

International Conference on Marine Simulation and Maneuverability, MARSIM'03 Proc.
Vol.1,RA-29-1-7

Recently, a ship-handling simulator is frequently used for seafarers training and/or maritime
researches intended for bridge team. Though, nautical environment includes a huge number of
varioussituations and the members move in the bridge, so it is difficult for each member to judge
a same situation in the visual environment simulated on the screen generated through one fixed
eyepoint. The visual information, that presents same timing and same information for al of
members, is required to survey navigation environment including human factors and/or to train
bridge teamwork, etc.

The Authors studied the basic performance of MME system in former paper, and we got the
fruitful conclusion for MME system. In the case of fixed eyepoint system with small distance,
there is a problem that it is easy to grasp relative motion because of finding the pixel motion
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according to the image resolution, but we got a conclusion that it was very useful to use the
movable eyepoint systemforresolving former problem.

In this paper, we proposed a new system MMEsystem includingpseudo-positionsystem and
image correction system which will be able to make a good redlity in visua scene not only to
correct image distortion, but also to correct the brightness of images. Alsowehadanexampl eof
designto establish a new system, thereare some future problems, one of which is load of operator
according to taking glass of time sharing, etc., but we certainly believe that MME system will
contribute forsimulatortraining and/orresearchin nearfuture.

+ 2003-020
Numerical Cal cul ationof TemperatureRise onRopePulling

JIN-KINPR-CIN JointSymposium 2003 (2003.9, Kobe)
Asia Navigation Conference 2003Proceeding, pp.153-159

Repeated loads are applied to mooring ropes of a vessel under mooring. Occasiondly, a
breakage of them maytakeplaceanditmayleadtoaseriousaccident.Asacauseofthemooring
rope's breakage, the authors consider the rope repeated pulling and the resulted heat.

In the tensile test, the temperature of rope rose in pulling. The Area of Load-Stroke Curve
indicates the energy that the rope is getting. The energy transfers to the heat and then the
temperature of rope rises. When the rope is held with a certain load, the supply of energy to the
rope isstopped. The rope radiates heat and the temperature of rope decreases. The authors guess
that the character of ropes ischanged with the heatanditbecomesweak.

The temperature distribution of the rope is necessary. In order to know it, a heat conduction
equation mustbesolved.Afinitedifferencemethodis used to solve the equation. A rope is made
of fibers, yarns and strands, so that a rope is not homogenous. In thisexperiment, the nylon eight
rope withadiameter of 14mmisusedforthetest. The cut shape of the rope iscomplicatedand is
not uniform. In this research, the authors consider that the rope is supposed to be homogenous
and itscross section is approximated by an octagon. Thecrosssection of the rope is girded very
fine andthetemperatureateachgridpoint is calculated.

In this research, the temperature rise of mooring ropes under tensile state is investigated. The
temperature of tensile ropes by the test machine is taken pictures with the infrared camera. Then
the measurementresultsarecomparedwith the numerical calculated ones.

The obtained results aresummarizedas follows:

(1) Itisobservedthat thetemperature of therope rises in pulling.

(2) The temperature rise on the pulling rope is calculated by carrying out the heat
conversion of the displacement energy. The measurement value agrees very well with the
calculated results.

(3) The radiated heat when the rope is held with a certain load is calculated by the
relaxation method. The agreement of eachother is fairlygood.
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+ 2003-021

(Liquid Velocity and Turbulent Intensity Distributions of Bubbly Flow in a Vertica Pipe
with SuddenExpansion)
79 (2004.03, Oszka)
79 No0.044-1,pp.6-19
6-20

Experimental study was made on the multi-dimensional behavior of upward gas-liquid
two-phase flow through a vertical pipe with an axisymmetric sudden expansion, which is one of
the typical multi-dimensional channel geometries. In this study, the liquid velocity and turbulent
intensity along the flow direction at the below and above of the sudden expansion were measured
by using a hot-film anemometer for various flow conditions. The development of the liquid
velocity and the turbulent intensity aong the flow direction of the downstream of the sudden
expansion showed quite complicated behaviors depending upon flow rates of gas and liquid
phases and bubble size. These results would become significant data for the development of
multi-dimensional analysis intwo-phaseflow.

Keywords: liquid velocity, turbulent intensity, pipe flow, bubble,sudden expansion

v 2003-022
Study on GPS ApplicationtoDraughtM easuringSystemon Board
Shigeyuki OKUDA, Yasuo ARAI
The Instituteof Navigation, 2004National Technical Meeting (2004.3, San Diego)
Proceedings of the Institute of Navigation, 2004 National Technical Meeting (in CD-ROM)

Generally speaking, multi-path signal affects to decrease the quality of receiving signa for
data communication according to a bad influence on direct recelving signal for data
communication. So designers, developers and researchers of GPS receiver, antenna and software
have been making their efforts to remove multi-path signal. For the ship, in the case of
measurement of wave height on board and/or on sailing, in rare case a few mariners measure
using experimental equipment, but in actually many mariners observe wave height by their eyes.
In the case of measurement of draught, the draught gauge is developed using super sonic as
remote display egquipment for large vessels, but in general they read out from draught marks on
hull side or stern of ship. Both measurements are at mooring or anchoring, o it is impossible to
measure onsailing.Weconsiderconstructing the measuring system of draught and/or waveheight
by utilizing multi-path signal effectively. The proposal system in this paper is able to get wave
height analytically from GPS signal. Such as draught and/or wave height measurement on board,
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it is possible to remove the persona error of measurement because of mechanical and
automatically measurements by this proposal system against measuring items by eyes. Also in
land application it is possible to construct the automatic system by this proposal method for
measurement of water level meter of rivers and/or dams and wave gauge or tide gaugeatharbor
area.

We used the experiment system and we executed the verification experiment on land
condition, so we could confirm that the proposal system would have a possibility of realization. It
hada problem for clock, and when it wasable to remove some multi-path signal except ideal one
time reflection signal, which was used effectively, measurement accuracy achieved same as
pseudorange differential GPS system. However the system will use kinematic GPS in order to
achieve high accuracy for our study's purpose. To make practical use system, we will have to
improve clockandantenna.

+ 2003-023

(Marine Engineering Educational Materials Based on Cognitive Engineering)

47, pp.1-7

The am of this research is to develop the educational system based on state of the at
3D-CG (Three Dimensional Computer Graphics) integrated with Web technology and review its
effectiveness. The basicconcept of our developing educational materials and the method to create
them have been already mentioned in last year. This paper explained the characteristics of
conventional marine engineering educational system and necessity of new type educational
materials from the viewpoint of cognitive engineering. It includes the issues about the
characteristics of plant operator'sactivities based on Rasmussen's SRK model and their acquisition
process of skill, knowledge and experience. Finally some illustrative examples of 3D-CG
materials in line with our concept are shown. We convinced that our newly developing materials
enable learners to create a correct mental model of the object system and fully understand its
structure and function easily and quickly.

Keywords: operation cycle, SRK model, menta model, 3D-CG, XVL, web, educationd
materials, engineering education

+ 2003-024

(Conrad andShackleton Comparingtheir Surviva Stories)

47, pp21-28

In this essay, the present author would like to compare two types of survival stories
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written by an explorer Earnest Henry Shackleton and a captain novelist Joseph Conrad. Their
journeys are seeminglydifferent; however, the author wouldlike to clarify that the inner nature of
them is quite similar. The Waste Land, one of the most famous poems in the twentieth century,

will beanimportantcoupler of Conrad andShackleton.

+ 2003-025

(Construction of Knowledge Acquisition System Applied to Diesel Main Engine Simulator)

47 , pp.9-20
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+ 2003-026

(Study on the Application of Wind Energy Generation System and Photovoltaic Generation
Systemto Ships)
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2
( )
(Study on Safety Evaluation for Serious Failureof Ship's Plantthe2ndReport
- Probability Evaluation in consideration of maintenance factorwithatime-series element -)

, , Pham Xuan DUONG
70 (2003.10, Kobe)
,V0l.39 No.2 pp.8-16

Dependability is a comprehensive terminology for describing factors affected by three
performances of reliability, maintainability, and supportability. For an improvement of tota
reliability, in the case of ship and her marine engine system, it would be more important to pay
attention to the system reliability other than the component reliability. This means that not only
the reliability but also the maintainability and supportability should be considered in order to
improve the operational efficiency of the ship.

The hazard index is proposed by authors in this paper to evaluate the operational efficiency
of the ship. Serious failure is defined as a malfunction caused by the operation trouble with a
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stoppage and/or dow down of main engine. The cases of serious failure per 1000 hours is the
serious failure rate. The hazard index is defined as the result of multiplying the effect hour per
case [min/case] by the serious failure rate [cases/1000hrs]. Inaddition, the safetyevaluation for
ship's plant are made by using average failure rate, man-hour and repair rate mainly estimated by
statistical failure dataso far.

However, preventive and corrective maintenance are done by actua vessel, and the
occurrence number of thetrouble takes an influence in therunninghours.

Accordingtotheserel ationship,it is necessary toevaluate by the average data in additionto
the probability evaluation.

This paper presents the reliability analysis methods by the probability evaluation in
consideration of maintenance factor with a time-series element on serious failure situations
resulting withthe statistical database.

(Dependability)  JIS
8115:2000

1982 99

+ 2003-028
New Tacklein BRM Trainingin Cooperation with Radar/ARPA SimulatorTraining

International Conference on Marine Simulation and Ship Maneuverability 2003 (2003.08,
Kanazawa)
MARSIM'03ConferenceProceeding Vol, RA-15-pp.1-5

Marine Technical College( MTC,JAPAN), in new organization set up in accordance with
the structural reform of the government, has arranged to provide new tackles for the oceangoing
and domestic shipping industries. MTC directly has acceptant incumbent marine-officers to be
trained in the field of OJT. The training using Ship Handling Simulator has been provided since
1987. Whole system was completely renewed three years ago, at the same time BRM ( Bridge

- 114 -



Resource Management ) trainingforofficers for both oceangoing and domestic shipping has been
introduced in cooperation with Radar/ARPA simulator training, for required skill and knowledge
in any situation of visibility and any situation at most of the congested waters ( Tokyo Bay, Bay
of Osaka and Malacca Singapore Strait etc, ) The contents of the training has been carefully
planned and prepared after consideration in request, response and discussion with the shipping
companies and the experienced master of the ships. In addition to the requirements of the
STCW'95, not the objectives and aims only, conduct of training so far fulfill the skills and
knowledge which may be required by the competent officers. We would like to highlight not only
BRM training and Radar/ARPA simulator training, also training facilities and programs which
provided byM T Cforthesafernavigation and cleaner ocean.
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