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@2001-001

(Analysis of Plant Operator's Communication Based on Mental Image)
) ) )

2001(2001.10,0saka)

2001 ,pp515-518
Communication among operator's plays an important role to proceed an efficient and
safety mission in a teamwork operation such as ship and aircraft navigation, power
plant and chemical factory operation. This paper describes the result of classifying
and analyzing of operator's communication of the actual maneuvering in the ship's
engineering department, considering mental images that are usable to express their
situation awareness and activity generation process.
Keywords: communication, mental image, classification of conversation, accident
cuase analysis, plant operation

@2001-002

(An Experimental Research on Temperature Rise of Ropes Under Repeated Load)

’ b b

(2001.10,0nomichi)

In this research, the temperature rise of the mooring ropes under ship motions is
investigated. The temperature rise of ropes under the repeated load by the tensile
test machine is taken photos with the infrared camera.

The obtained results are summarized as follows:

(1) The temperature of ropes under the repeated load tends to increase, when the
load is big, and when the repeated time is short.

(2) The temperature of ropes at the breakage is higher 14 2001 than that of the
initial state.

(3) The bigger the rope diameter is, the larger the temperature rise becomes.

In order to simulate the temperature of ropes correctly, the heat transfer must be

considered.
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@2001-003

(A Basic Study on Multi-dimensional Behavior of Bubbly Flow)

2001(2001.7, Kitakyusyu)

2001 ,pp129 -130
The experimental data of multi-dimensional behavior of gas-liquid two-phase flow is
very important to describe the two-phase flow. In the present study, we investigated
the flow regime of the vertical, upward, air-water bubbly flow through a round tube
with an axisymmetric sudden expansion part (20 mmgto 50 mme). As the result, we
could obtain the flow regime map in the case of the sudden pipe expansion. It can be
applied to the numerical simulation of gas-liquid two-phase flow. It was also
confirmed the multi-dimensional behavior of bubbly flow in the sudden expansion
part.
Keywords: Two-phase flow, Bubbly flow, Sudden expansion, Multi-dimensional
behavior, Flow regime

@2001-004

(Bubble Motion in Round Tube with Sudden Expansion Part)

’ b b 2

66 (2001.10,Kobe)
66 , Pp77-80
@2001-005

(A Study on Multi-dimensional Behavior of Gas-Liquid Two-Phase Flow in Round
Tube with Sudden Expansion Part )

’ b b 2
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2001 (2001.11,0kayama)
, pPp395-396
This experimental study has performed on vertical, upward, gas-liquid two-phase
flow through a round tube with an axisymmetric sudden expansion part (20 mmegto
50 mme). The flow patterns in the case of the sudden pipe expansion were observed
by using the high-speed video camera. The observations revealed that the sudden
expansion flow patterns had the multi-dimensional behaviors, i.e., the singular
phenomena in the sudden expansion part, such as straight-up flow, reattahment
point, recirculating flow, deformation and break-up of the slug and bubble, etc., were
clarified.
Keywords: Two-phase flow, Flow pattern, Sudden pipe expansion, High-speed video
camera, Multi-dimensional behavior
@2001-006
Study on the Application of Wind Energy Generation System to a Small Ship
Kazuyoshi Sumi, Toshio Hikima, Takeshi Hashimoto, Sigehiro Yamamoto
ASME 2001 Fluids Engineering Division Summer Meeting(2001.5,New Orleans)
Proceeding of ASME FEDSM'01, FEDSM2001-18150, 1-4

12 8 22 3

3.6m 1.8kW

@2001-007
Study on Safety Evaluation for Serious Failure of Ship's Plant
Hachiro Kido, Takeshi Hashimoto
International Conference on Marine Engineering (2001.11,Pusan)
ICME 2001 International Conference on Marine Engineering 2001 Busan BEXCO
ppl87-192

The reliability index gives concrete evaluation value to improving the quality on the
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design side. The other hand, the maintainability index gives a key for judgment to
work load and to find optimum crew's number to the operator. Though, the index for
evaluating the ship operational efficiency is a few so far.
Availability index is one of the evaluating value for the ship operational efficiency.
But if applied this index to the marine plant, each value are very similar because of
the each equipment MTTR is very short to the MTBEF. The hazard index, which is
proposed for the first time in this paper. Serious failure is a malfunction caused by
the operation trouble like a stoppage and/or slow down of main engine. The cases of
serious failure per 1000 hours is the serious failure rate. The hazard index is defined
the result of multiplying the effect hour per case [min/casel by the serious failure
rate [cases/1000 hrs]. The effect hour means the operation delayed-hour due to
trouble, which is given a serious effect on the operation performance. The hazard
index is considered to be very appropriate for evaluating the ship operational
efficiency. Because, the hazard index is a value of disable operation hour [minute]
which is occurred during the operation for the 1000 hours, the size of this value is
evaluation index of the ship's safety.
This paper done the reliability analysis on the serious failure situations which is the
result of investigate the statistical database.The data are collected from 1982/3 to
1997/3 and this involved 186 diesel vessels and 27 turbine vessels. Total failure
cases of Diesel Plant was 97131. And Steam Turbine Plant failure cases was 9269.
As a result of evaluation value for the turbine plant by using the hazard index, the
degree of operation hazard decreased to 60 percent compare with diesel plant. The
number of failures of equipped with alarm system is smaller than that of equipment
without alarm by 10 to 20 percent.
The operational efficiency is able to account numerically due to adopted the hazard
index. And, the reliability index and safety index is strong effected man-hour on
present tendency, it is clear that maintenance man-hour should be decreased not
only improves the failure rate.

@2001-008
Identification of Human Error Causes Based on Formation of Mental Images
Yoshihiko Nojiri, Takehisa Kohda, Koichi Inoue
Asia Pacific Symposium on Safety (APSS2001)(2001.11,Kyoto)
Proceeding of Asia Pacific Symposium on Safety (APSS2001),Vol.2, pp111-114
Human errors are still among the main causes of accidents in system operations. To

take an appropriate measure, the identification of the root cause of a human error is
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essential. Not only what the human did, but also how & why the human took his
action based on his available information must be investigated in human error
analysis. This paper proposes a novel framework for identifying root causes of the
human error in a system accident based on formation of mental images. Mental
images represent what an operator regards the object as in his mind, which can be
obtained from information out of the outer world or the inner world. On the other
hand, an operator behavior is restricted by his mental images, based on which he
decides what to do. The decision process in selecting a strategy can be described as
three steps: situation awareness, strategy planning, and execution of an optimal
strategy. Situation awareness corresponds to formation and interpretation of mental
images. Strategy planning is evaluation of the effect of a strategy using mental
simulation based on metal images and mental model representing his interpretation
of the outer world. Execution represents an action based on his decision. This
decision process represents a rational decision. The practical decision process or
mental image formation in a system accident can be estimated from the operator
behavior and the system states. Problems leading to a system accident can be
identified as follows:

(1) Compared with the rational decision process based on the estimated mental
images, identify a deviation of the practical one.

(1-1) If no deviation exists, the cause of system accident is due to formation error of
initial mental images or execution error.

(1-1-2) If a deviation in initial mental images exists, the relation between input
information and generated mental images, the cause of the deviation must be
identified.

(1-2) Otherwise, the first deviation points out which sub-process in situation
awareness or strategy planning is wrong.

(1-2-1) If the deviation exists in situation awareness, information or knowledge
related to mental model must be examined.

(1-2-2) If the deviation exists in strategy planning, information or knowledge related
to preventive action and mental model must be examined.

In this way, the cause of the deviation can be identified. The identified causes can be
examined further using the cause-effect relations among causal factors of human
errors such as phenotypes and genotypes. Application of the proposed framework to
the analysis of the collision accident of a ship shows its detail and the possibility of
more detailed analysis of its causes.

Keywords:mental image, accident root cause analysis, marine accident
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@2001-009

ARPA 2
(Evaluation of Collision Avoidance Training using Radar/ARPA Simulator with 2
Own-ships)
105 (2001.10,0nomichi)
106 (

The authors have advanced the research of systematic validation on Radar
simulator training for beginners (students) in order to validate and to propose the
effective training method. The technology needed for radar positioning and plotting
was systematically classified from the viewpoint of degree of rapid and accuracy.
Then, we have already presented the paper that the result of the simulator training
could be quantitatively and qualitatively arranged.
This time, on 2 own-ships training newly added in revised STCW treaty (1995), the
verification experiment using Radar/ARPA simulator was carried out and tried to
systematically evaluate the training result. In addition to degree of rapid and
accuracy, the technology required for the collision avoidance training is appropriate
judgment and activity.
From the result of the experiment, some tendencies were cleared such as (1) DCPA is
dependent resistant on the angle of altering course, (2) When the angle of altering
course is same, DCPA is dependent on the timing of collision avoidance, (3) DCPA
decreases in the case of using VHF radio, and it contributes to the observance of the
regulation and (4) It was proven that the appropriate communication was very
effective in the training for beginners (students).

@2001-010
Systematic Validation on Ship-handling Simulator's Function for its Utilities
Y.Arai, H. Kobayashi, M.Endo, M.ENDO, S.Arai, M.Takeuchi, M.Tsugane, S.Senda,
S.Murata and oT.Minamiya
Forth  International Conference on MARINE TECHNOLOGY 2001
(ODRA2001)(2001.5,Poland)
MARINE TECHNOLOGY [ pp.21-30
Ship-handling simulator is often used to train seamen for maneuvering and/or to
research marine environments and so on. Lacking the validation for the simulator's

function, it is so often that the construction of very expensively large ship-handling
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simulator is adopted in order to pursue the reality of simulation too. In this reason,
authors studied the validation of ship-handling simulator’s function by clarifying the
role that the simulator’s function contributes for using simulators in which typical
nautical missions are executed under maneuvering situations such as “Collision
avoidance”, “Passing fairway”, “Approaching anchorage” and “Berthing”. The result
of this study showed the relationship between the ship-handling simulator's
functions and ship-operator's performance corresponding nautical missions were
discussed with the results of experience using the Full Mission Simulators in Japan
to validate the simulator’s function. In this paper, the relationship between
simulator’s function and human performance are presented after complements of
study and proposed the simulator’s function depending on visual system for its
utilities. The conclusion of complements of study is such as follows: The performance
of visual system, HFOV (Horizontal Field Of View) is very important not only in the
stage of collision avoidance but also in the stage of berthing. So, Full Mission
simulator needs wide FOV. Another performance such as AOI (Adjust Of Image-size)
and texture effect not only to be realistic but also to the accuracy of observed
distance. Binoculars’ function is also important because of gathering information of
target ship’s movement and so on.

@2001-011

(Air Bubble Movement in Seawater)
) )
65 13 (2001.5, Tokyo)

65 113 116 ,ppll3-116
Recently, from the viewpoint of an environmental conservation, etc., it is required to
eliminate the air bubbles contained in the cooling seawater discharged to sea area.
There is a de-aeration chamber as a technology to eliminate these bubbles from the
discharged seawater. However, there is no investigate a terminal rising velocity of a
single bubble in seawater, which is important and essential data to perform the
optimum design of a de-aeration chamber to eliminate air bubbles in seawater.
Therefore, the terminal rising velocities of the single bubble in seawater, and also in
artificial seawater, tap water, and distilled water, were measured, and the motion
and shapes of rising bubble were observed. Consequently, for the equivalent bubble
diameter de of 1.61lmm 6.32mm, it was confirmed that ; (1) the terminal rising

velocity of the bubble in seawater becomes exponentially lower as de becomes larger,
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and those in artificial seawater, tap water, and distilled water become also same
characteristics. (2) the terminal rising velocity of the bubble in seawater is higher
than that in the existing data for contaminated water, and slightly lower than those
in artificial seawater, tap water, and distilled water. (3) for four kinds of the test
water, the shapes of the rising bubble are all ellipsoidal. (4) for four kinds of the test
water, the motion of the rising bubble becomes a spiral or a zig-zag trajectory on de <
2mm, and it becomes the zig-zag trajectory on de [ 2mm.

@2001-012

(The Effects of Force on the Maneuverability of Ships with Different Bridge

Positions)

104 (2001.5,Tokyo)
To investigate the effects of wind forces on the maneuverability of ships with
different bridge positions, center bridge, aft bridge and force bridge, model
experiments were carried out at the wind tunnel with water tank to measure wind
forces and moment.
As one of results, aft bridge ship goes to weather side in all weather directions, on
the contrary fore bridge ship goes to lee side. Center bridge ship goes to weather side
in many weather directions. Totally, center bridge ship is superior in the stability of
maneuverability to other bridges.
As next step, we added the effect of wind wave and studied it. Finally, to let fore
bridge ship go straight receiving strong wind to head, we conducted steering
simulation.
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(Present state of Water Treatment of Marine Auxiliary Boilers and Its Reliability
Improvement
- New proposals for the boiler water quality criteria and the chemical reaction

system of scale components and water treatment chemicals of phosphate/alkali type

(24 ),pp181-188(2002.2)

It has been demanded more and more to improve the reliability of boiler water
treatment, and also to establish the appropriate water quality control corresponding
to the recent situation of actual ships.

The authors have investigated the present state of water treatment of marine low
pressure boilers, and have made a new recommendation regarding criteria and
monitoring for water quality control, which have been accepted by the Boiler
Subcommittee of JIME Energy Systems Committee. In order to improve the
reliability of boiler water control, the experimental investigations have been carried
out on the influence of sea water mixing on boiler water quality. This paper describes
the experimental results, which reveal that a new model should be proposed
regarding the chemical reaction system of scale components and water treatment
chemicals of phosphate/alkali type. The paper describes further the other
experimental investigations carried out for the development of an automatic boiler
water quality control.
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(Flow Regime of Vertical Upward Two-Phase Flow through Round Tube with Sudden

Expansion)

77 (2002.3.22)

77 (No0.024-1) ppl1-17,pp11-18
Experimental studies were made on the multi-dimensional behavior of upward
gas-liquid two-phase flow through the vertical round tube with an axisymmetric
sudden expansion, which is one of the typical multi-dimensional channel geometry.
The aims of this study are to clarify the multi-dimensional behavior of bubbly or slug
flow affected by sudden expansion channel geometry, and to accumulate the
experimental data for two-phase flow analysis, which is applicable to predict with
appropriate accuracy the multi-dimensional its behavior. As the first step in this
study, direct observation using high-speed video camera was performed and revealed
the multi-dimensional dynamic flow behavior affected by the sudden expansion part.
Characteristic phenomena were observed such as bubble break-up, deformation due
to the strong share of liquid flow, or liquid micro jet penetration through the gas-slug,
and so on. The void fraction profiles in sudden expansion were also measured using
a pointed-electrode resistivity probe. From these results, the flow regime map at the
below or above of the sudden expansion part were classified.
Keywords: two-phase flow, multi-dimensional behavior, pipe flow, sudden expansion,

flow regime
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