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Since round two decade years, crew manning system of many ocean going shipping companies shift to

multi-nationalization crew system. Then decrease the member of ocean liner with this and the role of the
seafarer's according to change these system, it tend to anxious about the difficulty tradition of the seam
anship, a fall of basics seamanship because the experienced seafarer who does education training and the
post-baby boom generation who possessed it in difficulty in near future and declining birthrate, and reac
hing big mass of the retirement age who are employed in shipping companies.

As a results, IMO 1is taking account of effective education training will be demanded about
the leadership particularly about maritime education training in September 2008 to improve
ment who 1is suggested by STCW SUB COMMITTEE.

This article applied ERM technique using an engine room full mission simulator by this leadership
training concretely and examined the objective evaluation technique how it used numerical analysis
technique for from the result that it made a crisis correspondence type ERM training scenario of 1
5 kinds that were representative as training to contribute to safely of the engine plant, and observed
training.

W OEAZMTET HTEE LT, BHEIEY I 2 L— X OEANRRAKTH Y, IR A 5HHE L,
FEHE CIIEMUC B A KT T OFIH TERNVL D BRAFICONTHEHATE L Z L bHEEE T L
v a MY 2 L= APNEASNTWS, BIEY S 2 L—F 2> 723l TiZ. ERM (Engine Roo
m Resource Management) % L < |ZETM (Engine Room Team Management) & FEIEN 2 5% V.,
Y CHIRE 7 E AU L 0 F.< | ZARIT, RN Z EFIRIBICIE )R S EET T 2 5N A < AT
PITND,

DI Z 2T, IMIRGIRER DOIEFTZREDNR MR~ E AT, TAUTHE S T2 MU B O 2372 18045 % D
DAAIZEE S N ERELROREER 2 7= BE RO M EVE | #54 FNO SO Z s & 3 55 E
DL B DS ERFINE LRI T 5 Z E0n, WEEOEAITS & L0 B L IR )
DIRTFRfESENTND,

Z DAIMOITIEFZE FFRIZ OV T20084 3 A B3 9 A2/ TSTCW SUB COMMITTEEIZ
WTE B DUCENREES I, FRHC ) —F =2 v FIZOW TR E B IR D LD Z LIl -
7

KT Z DV —F—2y Tl a BRI 7 L I v v a Uy X 2 b— % 25 LERM L
ZIGH L. #E~ 7 v FOREICEHEET DAl E LT, RENRISEIEO S ERMAE S U
F2AER U TR ZBIEE LIRS R O . BUEMEHT F1E 2 W T2 BRI Ml A DD TRET 21T o 7o,



TR IE R &

BRE
TRk 21 4211 A 17 A
PEEAEE
K 4 A My

BT 21 4R FEWFZER MBI E T DV T M L 72 JEIC B L CUU R DR IER 2TV E LT
OTHSE LEY, Flo, RBNARITHRHP ICTARTDLIZ L2 TRLET,

TFSERTHIE ) O

e No. 08-010-2 .
T sk
_ FHAE TR L — DO K OVETE R~ DB L £ D Al k-
WHET —~4 e
TAREFICEET AL
L R PRl PR g%
2 O ‘%{inﬁﬂ %:z:jjﬂ [E] N Gl 2% ?/éﬁ_éfb@%&
W RWH7EmE  EFH  Zof ( ) R
BRHEA MV Basic Study on the Application of the System Combined EH (EFEDOH
Photovoltaic Power Generation with Fuel Cell to Vessels on | &)
the Berth
Al B (G30) =
LEHL - Ofs Fndk, BIM Bk il 3 03 3 21 8
IECROA., FEE
FERA (COFI Gl R
DEGE)
2 (GET)) .
i 20094 10 H 19 B GEEFEXROLGITA £ T)
HFHH
TS SR
KO- 5 H s =3 H ~ H
JgFH4x « | International Symposium on Marine Engineering 2009 (ISME | SRR OEE
NN Ay NN A BUSAN 2009)
Busan (B&[E) W, ¥ R=—%
B i N L
T4 TERA
BV 5 CEE4 | ISME BUSAN 2009 Proceedings CM-1-144 ERERR OGS
KO H

i 3L+ FER OB
B

RAR—=VIIZTTANT 7 FORAZBENLET,




X - EROME TTARF I b)

The aim of protecting the marine environment, this paper proposed the application of the system

combined photovoltaic(PV) power generation with fuel cell(FC) that did not release air pollution
gases to the vessel that stayed at the berth. The author considered the operation method of the
system. The author designed the new system and carried out the simulation of the operation by
using real training vessel. The author calculated the reduction quantity of the fuel consumption,
NOx, and SOx emission from the diesel engine generator of the vessel, and discussed some

problems that the system was operated.
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In this study, the awareness—improvement training was considered for marine engineers as
well as the CRM and the BRM training methods on the basis of the first principles of safety
navigation and preventing accidents/incidents. The training program was named the ETM
(Engine—room Team Management) training, or so—cal led the Team—-Minds (ETM-Minds) producing
training, it is especially of teamwork qual ity rather than personal skill. Furthermore,

the ETM training was demonstrated and verified for active marine engineers of Japanese
shipping companies. In this paper, the outline and the results of the proposed ETM
training were introduced. Several practical requirements were also pointed out through
the present ETM training. Finally, the new concept of ETM training was reframed by
reviewing the practical requirements
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Because of occurrence of multi-path propagation of GPS signals in various complex

environments, GPS receiver will be disturbed and then lose its positioning accuracy. Thereby
multi-path signals are always considered as an error source of positioning by GPS. However, in
this paper we propose an arrayed GPS antenna wave measurement system to take advantage of
the phenomenon of multi-path propagation of GPS signals reflected from sea surface to gain the
characteristics of sea wave accurately.

The arrayed GPS antenna wave measurement system is composed of arrayed GPS antenna
and GPS software receiver. And the arrayed GPS antenna is built with two sets of antenna
systems synchronized well, one is the direct signal antenna system installed in a higher position
and upwards normally to receive direct signal from GPS satellites; the other is the reflected
signal antenna system installed obliquely downwards to receive GPS reflected signals from sea
surface, and it is constructed by 16 elements of the patch antenna in horizontal direction in
series and the interval of each antenna element is half wavelength of GPS radio wave. With the
special design of arrayed configuration, the composite directional pattern of the arrayed GPS
antenna takes the shape of very narrow fan beam facing the front side of the arrayed GPS
antenna. The output of the arrayed GPS antenna will be converted into the input digital data
stream to the GPS software receiver. The core function of the GPS software receiver is able to
process the intermediate frequency sampled data and produce an accurate result of the relative
time delay of multi-path signals to direct signal with the use of correlator, which is developed by
PC program completely.

We have constructed a prototype of arrayed GPS antenna and developed a GPS software
receiver. It has been confirmed that the arrayed GPS antenna is able to estimate wavelength by
means of numeric simulations and the GPS software receiver can process the multi-path GPS
signals to estimate its relative time delay. In this paper, we analyze and demonstrate it’s
potential ability to obtain correct information about ocean wave. In near future, we will have to
carry out enough actual experiments to measure accurate information about ocean wave with

the proposed system.
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Before engineers and researchers engage on marine industry and its concerned scientific

research, it is required to have a good understanding of sea environmental conditions of which
characteristics of sea wave are most interesting knowledge. Hence it is becoming important
and valuable to develop relatively accurate ocean wave measurement method to gain the
knowledge of characteristics of sea wave.

Because of occurrence of multipath propagation of GPS signals in various complex
environments, GPS receiver will be disturbed and then lose its positioning accuracy. Thereby
multipath signals are always considered as an error source of positioning by GPS. However, in
this paper we propose an arrayed GPS antenna wave measurement system to take advantage of
the phenomenon of multipath propagation of GPS signals reflected from sea surface to gain the
characteristics of ocean wave accurately.

In this paper we propose a new local remote-sensing method by GPS, which is implemented
with arrayed GPS antenna and GPS software receiver, and utilized in some basic experiments to
acquire ocean wave data and analyze its characteristics. The new local remote-sensing method
by GPS takes advantage of the phenomenon of multipath propagation of GPS signal reflected
from sea surface to measure ocean wave information accurately. The arrayed GPS antenna is
composed of two sets of antenna systems synchronized well, one is RHCP (Right Hand Circular
Polarization) antenna system to receive LOS (Line Of Sight) signal; the other is LHCP (Left
Hand Circular polarization) antenna system to receive GPS reflected signal from sea surface,
and it is constructed with 16 elements of patch antenna for LHCP in horizontal direction. With
the arrayed configuration, the composite directional pattern of the arrayed GPS antenna takes
the shape of very narrow fan beam facing the front side of the arrayed GPS antenna. The
output of the arrayed GPS antenna part will be converted into the input digital data stream to
GPS software receiver and then the characteristics of ocean wave will be analyzed. We have
constructed a prototype of arrayed GPS antenna and developed a GPS software receiver. It has
been confirmed that the arrayed GPS antenna is able to estimate wavelength by means of
verification experiment and numeric simulation and the GPS software receiver can process the
multipath propagation GPS signal. The core function of the GPS software receiver is able to
process the intermediate frequency sampled data and produce an accurate result of the relative
time delay of multipath signals to direct signal with the use of correlator, which is developed by
PC program completely. In this paper, we analyze and demonstrate its potential ability to obtain
correct information about ocean wave.

In order to confirm to be able to receive reflection signal effectively, we carried out receiving
test of our designed arrayed GPS antenna. They are two kinds of evaluation tests. First test is

that the arrayed GPS antenna was installed on roof of school building of Kobe University and

12



received reflection signal from the patio. Second test is that the arrayed GPS antenna was
installed on breakwater of the pond of Kobe University and received sea surface reflection signal.
Depression angle of the arrayed GPS antenna was 60 degrees in both tests. These evaluation
tests were basic receiving experiments because there was no periodic wave. Mirror specular
reflection signal could be received effectively because the arrayed GPS antenna is consisted of
LHCP antenna. These signals include much multipath signal in tested conditions, but it could
not separate other multipath signal on correlator output by software GPS receiver. It is
considered that other multipath signal are weak compared with the mirror specular reflection
signal, and it needs to improve signal-to-noise ratio when measuring ocean wave in near future

experiments.
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Today UAIS has been under full operation on oceangoing vessels all over the world. For example, this system was

set up on all domestic vessels of over 500 GT last July. Under the present situation, the antenna heights of the
system became lower than what they used to be because smaller vessels installed the AIS system. On the other hand,
some troubles of AIS data reception is reported because Class-A is going to be enforced completely. But the
reliability of this system and helpfulness for seafarers are not researched sufficiently. So the authors surveyed the
reliability of the system and examined how seafarers can make full use of it. Firstly, some on-board experiments
were executed on three types of vessels who have the different heights of antennas in order to survey their reception
conditions. The following results were obtained from the experiment. 1. The reception rate of the AIS signal loss
under the situation as follows: (1) In case that there are interference objects between own vessel and another vessel,
(2)In case of multi pass, and (3) In case that a radio wave collision occur in the same slot. 2. The performance of
reception greatly depends on the height of antenna.  Especially, the tendencies of the effects were appeared in small
vessel or lower antenna. Secondly, some questionnaire surveys were conducted for domestic seafarers who sail in
congested areas in order to investigate how they can use the system effectively. The survey showed that about half
of the respondents used the AIS stand-alone, and another half of respondents used it overlaying on the ARPA or
ECDIS. The following opinions were obtained from the questionnaire survey. : (1) AIS is useful system for safe
navigation of vessels, (2) there are some differences in perception between the seafarers who use only AIS
(stand-alone) and those who use overlaying techniques, and (3) there are some concerns about the reliability of AIS

data.
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Ship-to-ship (STS) lightering is a type of STS operations where two ships are moored together

in open waters and transfer the cargo (e.g. crude oil, LPG, LNG, chemicals). A common way to
carry out the approach phase is where the ship-to-be-lightered (STBL) is under way at steering
speed. The approach phase is particularly critical in order to avoid steel to steel contact.
Operational safety and efficiency requires instrumental measurements and human operation
senses. A major objective with ongoing research activity on STS operations is to develop a
guidance system for the ship navigation officers that can assist in navigating in close proximity,
thus contribute to enhance the operational safety and efficiency. A field observation and
measurement program has been carried out on board the Shioji Maru conducting an approach
towards, and operation alongside, a virtual ship. Data of own ship’s position, speed, course,
engine and rudder actions were logged from the Voyage Data Recorder (VDR). Velocity
Information GPS (VI-GPS) system, which consists of GPS receivers and PDA (Personal Digital
Assistant), providing precise velocity of a moveable body was applied to measure relative
distances and speeds. The trail, course and speed of own ship are compared with the results of
the VI-GPS system. The paper analyses the correlation coefficients with approaching surge,
sway speeds to the virtual ship and own ship’s data of main shaft rpm, rudder angle, wind speed
and direction to figure out which are the significant factors on STS operations to enhance the

operational safety and efficiency.
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A lightering operation is a type of Ship-To-Ship (STS) operation where two ships are together in open

seas and transfer the cargo. Operational safety and efficiency requires instrumental measurements
for determining the relative speeds and distances with sufficient accuracies, and high skills and
experiences are required by the human operators as no relevant equipment has been implemented.
A field testing program with a training ship that simulated the approach towards a virtual vessel has
been carried out as part of the ongoing research activity on ship-to-ship operations. The Velocity
Information GPS (VI-GPS) system was applied to provide accurate longitudinal and lateral velocities
and distances between the vessels. The accuracy of VI-GPS results have been compared with
kinematic GPS results.

The paper proposes to apply VI-GPS as input sensor to a decision-support and guidance system
aiming to provide accurate velocity information to the officer in charge of an STS operation. The

characteristics of an STS lightering operation and analysis of the measurement results are presented.
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It is often taken to dock not only to berth but also to navigating vessel such as VLCC which calls STS

operation (Ship To Ship). In STS operation, it is taken on open-sea or deep-sea, so it is sometime
difficult to use Doppler SONAR which is typical “two axes SDME (Speed and Distance Measurement
Equipment)” and it increases the necessity to sense the disturbances such as current, wave and/or
wind affect ship maneuvering. To measure current, wave and wind onboard is essential to make a
good solution, but it is very difficult to measure current and wave onboard. In this paper, the new
algorithm is proposed, and the modeled onboard experiments and the results are presented. The
new algorithm is proposed to sense the current and wave effect onboard at real time according to
measure high accuracy two axes SDME, ship's maneuvering data onboard without STW (Speed
Through the Water), and to evaluate the performance of new algorism using the onboard experiments.
Finally, we concluded, according to the results of onboard experiments, that the new system will be

applicable and essential to sense current and wave effect onboard.
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The propulsion efficiency of a ship is affected by the fouling of the propeller surface and ship hull

surface. Fouled propeller and ship hull surfaces decrease the propulsion efficiency of the ship,
and consequently the main engine fuel consumption will increase due to the torque-rich
condition of the main engine.

It is well known that the propeller coating and hull coating give enough effects to protect the
propeller and hull surfaces from fouling and it enable us to maintain the service speed of the ship
during long time operation of the ship. Also, marine engineers check periodically the rpm margin
of engine output. In the T.S KAIGI-MARU, three kinds of surface treatment had been performed
in docking to docking for three years. After that most effective treatment in the three kinds has
been employed for keeping high propulsion efficiency and then the data have collected for the
rpm margin.

In this paper, the fouled conditions of the propeller and hull surfaces have been estimated by

analyzing the rpm margin in order to find the optimum Dry Dock Time.
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A total evaporation negative thermal ionization mass spectrometry (TE-N-TIMS) technique for

the isotopic analysis of chlorine was developed. This technique provides fast and reliable way to
determine the isotopic signature of chlorine samples as small as 100 ng. Compared to the
conventional N-TIMS method, the precision of the Cl isotopic analysis is improved by a factor of
up to 3 by eliminating the effect of mass fractionation. Using this method, a precision of 0.9 %o
(R.S.D.: n = 25) can be achieved for 37C1/35C1 ratio of 200 ng CI. The analyzed results of the AgCl
reagent expressed as a per-mill deviation (§ 37Cl) relative to the Standard Mean Ocean Chloride
showed good concordance with the value obtained by conventional positive thermal ionization

mass spectrometry (P-TIMS).
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Structural reform in Japan has been in progress against the background of rebuilding government

finances, and the reform changed Japanese maritime institutes dramatically. In 2001, Marine Technical College
(MTC), which is the branch of Ministry of Land Infrastructure and Transport, changed as agencies.

The government requests MTC to increase own profits. Because of no restrictions caused by the official
status, there is a possibility to extend a market over the regional countries.

The purpose of MTC is to educate seafarers and give them technical knowledge and skills, and also to
carry out practical researches for technological development of mercantile marine fields and MTC is the only
general educational institution in Japan.

MTC is providing some kinds of technical training courses for Japanese and foreign seafarers. One of
training courses, Ship Security Officer Training Course (SSO) is among those courses conducted by MTC and
has been provided by MTC since September 2003 at Ashiya, Yokohama and Tokyo in Japan and in Manila
since 2007.

Japanese vessels, which are registered by Japanese government, must have at least two Japanese as
captain and chief engineer by the domestic.

Most Japanese international shipping companies have already employed many foreign seafarers as
officer and rating. This law was already removed, and foreign officers should be promoted to captain and chief
engineer and MTC has started to provide SSO training for foreign officers in Manila since 2007. This course
for foreign officers, which is held in Manila, is a half day course and Japanese domestic law and current threats
and patterns are explained.

MTC has short-term training courses in technical and regulation matters for foreign seafarers in Japan
and Manila as well. To educate for foreign seafarers is very important for Japanese shipping companies to

operate vessels safely.
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In recent years, the PC based engine room simulator (ERS) has been introduced maritime education and

training, and useful for the acquisition of the operational knowledge of the marine engine plant. However, the
some part of operational knowledge acquired as a long-term memory might be lost with the passing of time.
Therefore this report deals with the influence of students’ behavior of operation of ERS. As progressing
sturdy, the operational data of the marine engine plant by the first grader was collected first in February, and
the secondary data was collected in a simultaneous period of the second grader after one year.
From the result of the analysis, it became clear that the operation time increased and the operation errors did
not increase with the passing of time. Therefore, it is supposed that there is little disappearance of the operation

knowledge of ERS, and the continuity of education effects of ERS is identified.
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Port State Control, PSC activity might be the most effective method to find and improve

Sub-Standard vessels in international shipping. Back ground for PSC had been opened by
UN Convention on the law of the sea, port state jurisdiction provided. Current PSC has
mainly been established on the above jurisdiction and composed with non-binding
mstrument named Memorandum of Understanding, MOU as soft law. On the other hand,
Paris MOU which is one of MOUs has become the binding instrument by Directive in EU
law. The current MOU systems have 2 kinds of instruments as binding and non-binding
tools. However there may be some issues due to it’s legal system. This paper will notice
issues caused by 2 legal systems of MOU with survey of MOU origin, especially Paris MOU
as illustration and will propose adequate measures, which shall be roles by MOU through

merits of soft law and IMO, for improvements of the issues.
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This paper discusses the concept of enhanced INS, where the lookout is systemized and

consolidated into INS. This paper also describes about integrating various navigation devices
and constructing navigational information system that supports the navigator. Procedure for
constructing navigational information system involves the following sequential steps, “Present
Situation Analysis”, “System Concept”, “Requirement Definition” and “Conceptual Design”. In
the step of “Present Situation Analysis”, we show that in order to we describe the method for
systemizing the lookout and concept of enhanced INS. In the step of “Requirement Definition”,
we propose a logical model of the new system by specifying the constraints and defining the scope
of the system. In addition, we defined the process and performance requirements. In the step
of “Conceptual Design”, we explain the system structure that the lookout system is added on the
existing INS LAN. We also describe user interface design and camera system design. After
that we discussed about examples of ECDIS and navigational image. We show that it is
important to integrate the information of AIS, radar, and lookout system for preventing the

collision of vessels.
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In our research, the engineering educational materials that are especially effective to both

teaching and learning side have been developing. This report describes the concept and the idea
of the producing style of engineering material using the object-oriented programming method
that was developed in the computer field. The conventional individual materials covers
comparatively narrow domain, abandoning its responsibility (that is, the basic theory or
knowledge) to other materials. Then it is impossible for diverse level learners to understand the
engineering topics. In this report shows the idea how to produce engineering materials that are
effective to different levels learners, using the class, inheritance and polymorphism that are key
concept in the object-oriented computer programming field.
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It is recently remarkable of the increasing use of criminal laws in international shipping

casualties. Many cases of criminalizations of seafarers, who are engaged in international
shipping industry, in those casualties have also been well known. Criminal penalties to
seafarers are executed by criminal or administrative law as national law in coastal or port
state.

It is not rare cases that shipping casualties have environmental violation, oil pollution
for instance. However environmental violation should be distinguished from other malicious
types like as injury or robbery because it might be almost done with negligence, not malice.
The fact of much note, which not a few cases of crimes against environment may have been
prosecuted by unreasonable methods without due process or not under adequate criminal
theory, and ship’s master or another senior crew have been detained as punishment for
many days in coastal or port state.

This paper is to investigate appropriate method to avoid unjust punishment against
seafarers in international shipping industry. For this purpose, author will propose
attribution of liability of seafarers to corporation (company) through ISM, International
Safety Management Code. This paper as the first half will be constructed with the fact
which seafarers shall be in complex area in relation between international and national law,
cases as criminalization of seafarers under injustice, influence by policies of environmental
protection to international responsibility, history and role of ISM code for attribution of

liability of seafarers to corporation.
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