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1. Introduction

World economy globalization has excited guickly growing industries and technology. Ship industry s also
become an important immensely productive industry by producng much larger, faster, and more efficient using
latest technology. All efforts are aimed to reach the most economically efficiont instead of safety of course. At the
same time for economic reason, these advanced technologies radically have reduced the number of seafarer on
board. On the other side, especially for ship crew origin from developed country where standard of life relatively
high, company should compensate higher wages than for crew from developing country. To achieve meore
economic operation, hiring crew from other than developed country was then started with of course, all the
consequences. Recently, Japan ship increasingly faces to low-cost competition abroad by the ship crewed from
other Asian countries such as China, Korea, Philippine, Indonesia, India, and other countries.

Employing Japanese crew was dramatically reduced from 35.000°s in 1980 to 3000s in 2001 [1]. Hirmg
high performance Japanese crew means that company should remuncrate very high as well since their very high
living cost m Japan. To reduce the operating cost, company then prefer to employ foreign crew with consequence,
from previous study presented by Higashitaki. it was considered to increase the maintenance cost [2]: In addition,
employing all Japancse crew seems to be not efficient snee increasing amount of the mamtenance cost was not as
big as the difference to compensate the Japanese crew salary as Japanese Ship Owner Association presenied the
Japanese crew cost [1]. Therefore, hiring crew from other coumtrics fiound to be the best way to solve the problem.

Waorking on ship differs from working inland smce at sea the only people to interact are ship crews. Asa
result, crew performance, often, is not only given by their abilities such as technical competency acquired through
fraining, education, and experience but also non technical matter such as cultural barier, working environment,
and/or communication matter among other crews. Multinational crews seem to be hardly a new phenomenon.
With awarencss of crew managers’ evaluation of the level of competencies and faimess and cleamess of

certification procedures on a country by country basis would make multinational crew distinguished [3].

This research is inspired by mn availability of a huge mumber of data collected. In this research 10 years
crew and maintenance data are utilized. Using those data we then tried to mvestigate the correlations of crew
nationality and their rank to the ship maintenance cost by employing neural network programs. Matlab package
with Neural Network Toolbox is used for solving problems through programming the artificial neural network.

slnstitute of Technology of Sepuluh Nopember (ITS)
Surahiva Indonesia
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2. Neural Network

ANN is one of the successful prototypes of artificial intelligence. ANN is 2 method (o represent antificially
of hurfian brain leaming, memeorizing, predicting and also solving the problem. In general. an artificial neural
network is a mathematically constructed to imitate the processes to use in recognizing pattems, learning tasks, and
solving problems [4]. Neural networks are qualified in terms of the number and types of neurons which transfer
information for next process, and the leaming rules to recognize data to the nefwork. A neuron consists of a
transfer function to generate single output for all of the input applied to the neuron and each connection has a
weight that is applied to the associated input. A particular construction of neurons and their connections is offen
fipured as following neural network architecture.

b
-
Lo B
‘ ::__\___:.'--._-...-L ; _| e ’_-_
ko™ .
e - : — -
= =) — -]

Fig 1. Neural network architecture

The ahility of neural networks to give solution(s) absolutely depends on leaming process quality. Whilst the
historical data input and output (target) contributes to make experiences and give ideas of solving problems.
Therefore leaming process quality is mainly contributed by availability of data. A neural network leamns how to
recognize patterns by adjusting its weights as response of data input to the target. The leaming of a neural network
can be categorized as supervised or unsupervised leaming. In a supervised leaming network, a set training nput
will be associated to a target or output. By calculating the difference between given target and the neural network
output resulted, the connection weights in the network are adjusted until minimum error reached. Unsupervised
learning network, it identifies clusters of input data that are close to each other hased on some mathematical
equations of distance. When a neural network properly tramed, it will lead to give answers when presented with
some new mputs that have never found before.

Backpropagation networks has been widely studied and successfully applied i vanous problems.
Backpropagation was created by generaliving the Widrow-Hoff leamning algorithm to multiple layer networks
with nionlinear differentiable transfer fimctions [5]. Inputs and the corresponding targets are used for training a
network unti! the network can close to a function; associating input with given output, or classifying input m a
suitable way to an objective defined. Networks usually consist of biases, sigmoid layers, and linear output layer to
be capable for approaching any fimction with a finite number of discontinuities [5].

3. Data Collecting and Analysis
Collecting data for a company 15 @ must as a part of institution need. There is no doulx that data have a very

important function. The data, after collecting and analyzing, will be very useful to give important information for
decision making or for further smdy. A next challenge is to fully understand and 10 apply the information for some
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objectives. In this rescarch, 10 years maintenance and crew data are utilized. Crew nationalitics are mitialed as
namely N1, N2 N3, and N4. Nabonalities along with their ranks as officer are infialed as: N1-0, N2-0, N3-0,
and N4-0; while for rating are N|-R, N2-R, N3-R, and N4-R.

A hypothesis in this study is that crew nationality and their rank affect the ship mantenance cost. To
mvestigate how far each variable affect the mamtenance cost, the input data then are classified as

1. Number of crew for each nationality

2. Number of crew for each nationality and their rank

3. MNumber of crew for each nationality with one-year forward shufting

4. Number of crew for each nationality and their rank with one-year forward shifting

There is no conversion from real number to integer number and vice versa. All input data are i integer
numbers with no qualitative input data and the cutputs also are kept the same. All vanables are evaluated using
mamienance cost as oulput ndicator. Since ships are not the same size, therefiore 1 simplifv caleulations, each
maintenance cost is then converted to s maintenance cost index (MCI). The highest maintenance cost index is 1
which means the highest mamntenance cost over the period of study: Whilst, to give index 10 other than the highest
maintenance costs, they are converted by dividing the assocated cost by the highest cost.

4. Newral Network Modelling

Neural networks model used in this research are multilaver feed forward networks with depend on the
scheme, vanous number of inputs, various mumber of hidden layers, and one trmined output using back
propagation algorithm. To identify the effect of cach variahle and combined variables nvolved, using data

Scheme |

In this scheme the only vanable affects the maintenance cost is number of crew for each nationality wathout
considering what position the crew are in. The neural network program is tramed by using aew nationality as
mput and maintenance cost mdex as tarpet.

Scheme 2

To mvestigate the role of officer and mating mven by mamtenance cost, the cew rank and nationality are
considered mn this scheme. The data is clustered by number of crew for each nationality and their rank: officer and
ratings. Number of crew for each nationality and therr position -officer or mting- are the input of training process
and muntenance cost index as the tarpet.

Scheme 3

Shifting onc year ahead of the maintenance cost means that this year crew performance would affect to next year
period maintensmee cost. Thus associated year of the mamtenance cost are shifted 1 year forwand. For scheme 3,
crew nationality is considered to affect the mamtenance cost a year after the period of crew employment.

Scheme 4

In this scheme, number of aew for each nationality and their rank are reasanable o contribute the maintenance
cost. Of those classified datn, one year firward s shifled for this scheme.

14



We tried fo find the best fit networks for each scheme by obtaining minimum MSE (mean squared error). §°
trials using combination of 1,2,3,4,5.6.7,8 neuron and 1.23.4.5,6.7.8 layers are conducted. The mials which are
reach the best network performance have been found that vanious number of neurons in the hidden layer could give
acceptable results. Neural network used for each scheme are feed forward backpropagation using training
algorithm Levenberg-Marquardt (LM), leaming fimction Gradient descent with momentum (GDM), and mean
sqzm-ada'rcr{MSE]ssmdimmrafﬂ:ebﬂpafmmnceﬁmdimmehmtmmsﬁxmmmamgimby
number of neuron in hidden laver and number of layer as in table 1.

Table 1. Number of neuron and layer for each scheme

#Layer
#Newron | 5 3 5 5

All tansfer fimctions which found contnbuting to the best network performance is Log Sigmoid. The
behavior of the mean square errors befween the mamtenance cost index tarpet and output of network during
training is also given. The maintenance cost index from the existing conditions and from the neural network
simulation are shown for each scheme respectively, The following figures show clearly that the neural networks
are able to predict the maintenance cost for various crew compositions accurately enough. The mean squared
errors (MSE) for all schemes are presented in following figures together with number of epoch of traming process
as in figure 2. We conclude that the network can represent the existing problem since the MSE resulted are small
enough. Figure 2 shows MSE for

scheme 1= 0.00153187

scheme 2= (L.0113017

scheme 3=  0.00654136

scheme4= 00123013

B Rt
D e r— Cow s — i — 1y ——— s ——

Fig. 2. Network training process for each scheme

5. Result and Discussion

The results obtained from neural network programs using actual historical data mput shows excellent
estimations which can be seen from very small MSE. The crew compasitions resulted from simulations are
considerad accurate enough for existing crew composition. The neural model simulation represents time: saving
and effort as it does not require complex modeling skills and can be retrained when conditions change or some
new data input data available.
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The simulation resulis present the best possible crew compositions for each scheme as follows,

Scheme 1. By consadenng only the nationality, best 10 crew compositions for each nationality is given in table
2. The best composition is given by | of NI 60f N2, 2 0f N3, and 11 of N4 which contributes to maintenance
cost about 28 26 %% of the maximum.

To figure the impact of arew nationality to the maintenance cost. for all compositions are then dustered by
each naionality. The average value of number of each nationality is calculated to find the average value of
muintenance cost index. Figure 3 shows the effect of each nationality to maintenance cost.

By considering only nationality, figure 3. shows that number of crew for N1 and N3 are linearly correlated to
the maintenance cost. On the other side, N2 and N4 are mostly fluctuated 1o the maintenance cost.

Scheme 2. Result of scheme 2 network smulation s shown m table 3. For scheme 2, the best crew
composition s achieved by for officers: 1 of N1-0, 5 of N2-O, 3 of N4-0 and fixr ratings: 9 of N2-R and 2 of
N3-R which contribute about 44.97% from the highest maintenance cost.

Sumulation result for scheme 2 figures that officer does not give important contribution 1o the maintenance
cost. It can be shown by lines of officer tend 1o be Imear while ratings briefly vary.

Table 2. The best 10 crew compasitions regarding the maintenance cost index for scheme |
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Fig. 3. Maintenance cost index fir cach average crew number for each nationality - Scheme 1
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Table 3. The best 10 crew compaositions regarding the maintenance cost index for scheme 2
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Fig 4 Mamtenance cost index for each sverage arew number for each nationality - Scheme 2

Scheme 3. Following results are by shifting the period of maintenance cost from period of crew employment.
Table 4 shows the mamienance cost index is affected by previous period year of arew emplovment. The best
composition consist of 10 of N2, 2 of N3 and 8 of N4 and result about 15.72% of the maximum maintenance
cost over period of study,

Table 4 The best 10 crew compositions regarding the maintenance cost index for scheme 3
_Comgp. I _||_ ‘G = L L

1 [ I ] 1 0.2145F04 7]
) I 17 i | 0,231 79844]
[ 1 1% 2 o 0241 15090]
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Figure 5. explains NI and N3 tend to decrease the mamntenance cost by increasing number of gew. N2 and
W4 have a similar behavior 10 contribute the mamntenance cost. For N2 and N4, number of arew of 010 5 do
not give important differences; 5 to 9 tend fo increase the maintenance cost; 10 or more tend to decrease.

Scheme 4. Scheme 4 gives other possible best composition as in table § consists of for officers: | of N1-0O, 5

of N2-0, 3 of N&-O along with mting: 10 of N2-R and gives about 33% out of the maximum maintenance
cost data
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Fig 5 Maintenance cost mdex for each average arew number for each nationality - Scheme 3

N1-0, N2-0, and N4-R give positive contribation 1o mcreasing of the mamienance cost by increasmg number
of crew. N4-0, N3-R, and N4-O tend to reduce the maintenance cost by mareasing the number of aew.

Table 5 The best 10 crew compositions regarding the maintenance cost index for scheme 4
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Fig 6 Muintenance cost index for cach average crew number for each nationality - Scheme 4
6. Concluding Remark and Future Study

(Given results of neural network predicting the best compositions for cach scheme has been well done, They
figured the possible variables affect to maintenance cost with their possible correlation of variables. The figures are
able to show as guidance hiring multinstional arew The best compositions for cach scheme are shown to be
different. That means by taking different assaomption of factor(s) to affect the mamtenance cost, the network give
different result. The best compesation for all schemes is achieved by assuming that only nationality affect the
mamntenance cost and it is composed by | of N1, 6 of N2, 2 of N3, and 11 of N4 with result about 28.26% without
shifting the period of employment and 10 of N2, 2 of N3 and 8 of N4 resulted 15.72% by | year period shifted.
With assuming the nationality and grew rank affect the maintenance cost, the networks give 44.97% withoat
shifting the period year and 33.02% with shifting the period year.
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2.2.3.1 The Report for the Investigation of Human Element in UNITED KINGDOM
(01 November — 10 November, 2006)

FACULTY OF MARITIME SCIENCES, KOBE UNIVERSITY

Prof. Dr. Capt. Masao FURUSHO, MSc. Serdar KUM

Our rescarch program in U.K mainly consists of two parts; the first pant is that one research centre
that has carmied out many researches strong related with human elements covered by all aspect of
mariners’ characteristics. The second part is related with one assessment tool of Human Element that
developed by U K Maritime Coastguard and Agency (MCA).

On the other hand we had so valuable meetings with the important parties of maritime field as
detailed explanation in section 3, and also Table 1 shows the outline schedule for the our research

program.

Table 1: The Outline of Research Program in UK

. Date Place Visiting Place/Person Subject
01 Nov.2006 | Heatrow Airport | Cardiff e
X T hn | d explanati
2 o - Technical tour and explanation
02 Nov. 2006 gfﬁ;“sw#’lw Seafarers !nternatt?nal about rumr.:h centre
Sci Research Centre (SIRC) | - Prmﬂumnn
- Brain storming
- Memorial exchanges
03 Nov. 2006 | Candiff London Transportation to London
| 04 Nov. 2006 | London Hotel Preparations
- Getting information for the
existing situation of IMO and the
05 Nov. 2006 | Kent Dr. Capt. Sitk: Ustaoglu | situation of Turkey in IMO
- The next MSC mecting will be
held Istanbul, Turkey.
- Getting information for
PR e - g:‘;:j wt"m (NI) ;‘s;f!hhuhms a branch office of
- Japanese Shipowners’
Associalion
Kobe University of Mercantile Manne Alumni Association-
007 Nov. 2006 | London Aunual Mecting
. -MCA - Information about HEAT
OR NG 2005! | Acethempton - Southampton Institute | - Technical tour
09 Nov. 2006 | London Hotel Preparation
| 10 Nov. 2006 | London Heatrow Airport Departure




Effect of crew natogalty to the mamtenance cost o given by talong the average valae of varahle with
fiung ane categary for all possible compostions. Fgure 3, fipee 4, Gpre S and figare 6 show the wend of
nationality und rank factor to the maintenance cost

The mare avmlabie dats snd the more vanables mvolved m this resesrch wall resud mare acourste notwoek
for establishing better solutions. Crew experiences years is ane of vanable should be cmsidered. Some future
stubes regandng the resl case resulimg masntenance cost higha are neaded A qualtatnve analyes 10 Rather
mvesagate mary be iteregmg 1o be done based on the resuit of ths research snce differences background and
culture may result lower performance as o team work
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1  SIRC - Seafarers International Research Centre

‘The Seafarers International Research Centre (SIRC) is a constituent Centre of the Cardiff University
School of Social Scicnces. The Cardiff University has a large and growing number of research
centres (now the number of rescarch centres is 97). The university has not any maritime facuity, just
has Earth, Ocean and Planetary Sciences and onc research centre as SIRC related to maritime. It is
interesting that in this research centre very few people have maritime background.

SIRC was established in 1995 with a view to conducting research on seafarers. The Centre has a
particular emphasis on issues of occupational health and safety. SIRC conducts professional
scientific research focused on seafarers, In doing this SIRC's objectives are to:

- Produce high quality scientific analysis of the marifime sector in relation to all aspects of seafarers’
lives.

- Develop work in relation to contemporary social debates (e.g. debates around globalisation).

- Disseminate research findings widely throughout the academic and mantime communities.

- Stimulate greater interest and understanding of seafarers and their lives.

- Contribute positively to the welfare of seafarcrs and the wider community, and to the protection of
the marine and coastal environment.

SIRC currently has a number of earolled PhD students; some of them have scholarship from Nippon
Foundation, These students are all engaged in undertaking research on maritime related topics within
a social science paradigm.

In the web pages of SIRC you can find such kinds of mformation as follows;

- Brief information about SIRC (history and research fields)

- The stafT of SIRC

- Overview of SIRC (latest annual report)

- Publications by topic/alphabetically/author, and annual reports, proceedings, etc.
- Postgraduste fellowships

- Links

- Events

- Sponsorship

- Contacts

Some important parts of SIRC are explained in the following parts;

L1 The staff of SIRC

= Dr Helen Sampson, Director

She has worked on projects associated with multinational crews, training, women seafarers, the
impact of changing technology on seafarers’ conditions and work, regulation, family life, and
broader issues of health and safety.
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o Prof David Walters

He is currently involved with projects on risk perception and management as well as on training
capacity in seafaring. He also develops work on regulation, the role of consultation in health and
safety management and precarious employment in the shipping industry.

e Erol Kahveci, Senior Research Associate

He has worked on wide range of projects including: fast tumaround vessels and their crews:
ahandoned seafarers: trans-national seafarer communities ashore and afloat; seafarer families; the
maritime car carrier sector and its seafarers; traditional maritime ministries; and seafarers’ welfare
and well-being.

o Dr Nick Bailey, Research Associate

He has joined SIRC since 2002; he came from the position of Ship Master. His first degree was In
Philosophy: he also holds an MSc in Social Science Rescarch Methods and a doctorate in
Philosophy. He works in the Lloyd’s Register Research Unit (LRRU) at SIRC: a unit set up to
examine the interaction between the seafarer and shipboard systems. His current research includes an
investigation into safety and perceptions of risk among seafarers and those in shore side
management; and a project which looks at seafarers’ adaptation to new technologies, using the
recent introduction of AIS as an example.

» Anna Dahlgren , Research Associate

She joined SIRC in October 2006. She worked in the unit for “Stress and Restitution” at the National
Institute for Psychosocial Medicine in Stockholm, Sweden before joining SIRC. She has studied
how work related stress and work hours affect sleep, stress, fatigue and well-being.

s Neil Ellis, Research Associate

He joined SIRC in 2003, where he was initially appointed to work on the Global Labour market
database. He worked at the Occupational and Health Psychology unit at Cardiff University, as a
research assistant on the fatigue, health and safety project in collaboration with SIRC. He is
presently working in the LRRU. He is presently working on the “Safety and Perceptions of Risk
Study”. He is also working on another LRRU project which looks at seafarers’ adaptation to new
technologies. His other projects are; the supply of global seafaring labour, fraudulent certification,
and stress in the maritime industry.

e« Dr Bin Wu, Research Associate

He has worked the projects (since 2000); global seafarer database for both cargo and crunse sectors,
principles and applications of SIRC seafarer database, international comparison of seafarer career

development, mobility and transformation of Chinese seafarers in global labour.
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1.2 Lloyds Register Research Unit
The Lloyd's Register Research Unit (LRRU) was established in Apnl 2004. Its aim is to conduct
original studies based on the human element in ship operation. There are two dedicated researchers

currently working on the unit, Dr Nick Bailey and Mr Neil Ellis.

1.3 Nippon Foundation Fellowship Programme

SIRC is supported by the Nippon Foundation. Nippon Foundation fellowship is 2 and 3 year
scholarships for studying MPhil/PhD. These fellowships are available to graduates of maritime or
social science-related disciplines who have a strong desire to undertake academic research on
seafarers and the human related aspects of the maritime sector. Applicants from any country may be
accepted, but the priority is for whom living in developing regions, as well as in Asia and Japan.

Applicants are expected to hold a good honours degree.

1.4  Details of SIRC funding

SIRC is a University-based research centre and is independent and impartial. The Centre is currently
supported by Cardiff University and the 1TF-Scafarers Trust. It has long-term funding from Lloyd's
Register to support the Lloyd's Register Research Unit and from the Nippon Foundation in support
of a fellowship programme for postgraduates,

The Centre has been funded/commissioned by a variety of external bodies to undertake research
mcluding: the European Commission, the Economic and Social Research Council, the International
Labour Office, the Intemmational Mantime Organisation, the International Transport Workers'
Federation and the UK Government's Maritime and Coastguard Agency, the Health and Safety
Executive and the FEuropean Maritime Safety Agency.

1.5  The Contents of the Proceedings of SIRC’s Symposiums
Table 2 summarises the contents of SIRC Proceedings that you can find detail information on the
web page of SIRC (http://www sirc.cf.ac.uk, publication, Symposiums Proceedings).
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Table 2: The Contents of the Proceedings of SIRC's Symposiums

Year 2001 2003 2005 —
Sym. No Second Thard Fourth il
Date 29 June 2001 19 September 2003 July 2005
- —— wi, Overview and Introduction
Introducing SIRC's Programme and e o oo OoD " | Global Regulation of
Global Perspective Conventicas Seafarer Certification
Offshore Fatiguc: A Study of Ships in | Abandoned Scafwrers: The
E The Offshore Oil Industry “Get Yourself 3 Proper Job Case of O8O Basak
5 : Giirlie!": Recruitment, Retention Chinese Seafarers i
E mhﬁwm and Women Seafarcrs Transition: Trends and
8 Stody of Mixed Nationality Crews Evidence
= The Global Labour Market Study Equal Teainizis in an U ! Oceupational Health and
; L (GLMS) — —— World? An Examination of Global |- Se(c0 21362 ;
3 The Flag State Audit MET Standards g*ﬁ'? PCephiotss
= Concluding: International Cormmumitics | Seafarers Are Different” A Trainiae. T Fem
of Seafarers Compartson of Car *E_m_'n"m,“h"""m i
Behind The Scenes: Scafaring and Carrier Crews and Car Factory B ey Reyond
Family Life Workers
Women Scafarers Onboard Cruise Ships | Chinese and Filipino Seafarers: A | The Sexual Health of Cruise
Guest List Race to the Top or the Bottom? Ship Crews
1.6 Annual Reports

Some mformation about Annual Reports of SIRC and comparison among these annual reports is
given in Table 3;
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1.7  Our Programme at the SIRC

We had meeting with the staff of SIRC on 02 November 2006 at 11:00 am. Firstly, we got
information about SIRC and their current researches. Also they explained how they are carrying out
these researches. Especially, Dr. Nicholas gave information on their current research about bridge
team work and scafarers’ adaptation to new technologies (AIS). He gave us two papers on these
subjects and brief information in these papers as follows;

I. Navigation, Interaction and Bridge Team Work (Nicholas Bailey, William Housley and

Phillip Belcher)
In this paper they investigated how “Bridge Team” utilizes a range of practical conversational
methods. They used the principle of ethnomethodologically informed conversation analysis method.
Finally the paper suggests how consideration of features of the bridge team may inform further
enquiry and modify training practice.

2. Training. Technology and AIS: Looking Beyond the Box (Nicholas Bailey and LRRU)

This paper reports on research undertaken in October 2004 to investigate training and introduction of
new shipboard technology. Research was undertaken at Dover Coastguard Channel Navigation
Information Service Centre and focused on the use of Automatic Identification Systems (A1S). This
paper shows the highlights problems with the use and operation of the AIS system. In the paper the
differcnce between the information gets from VHF communication and AIS is mvestigated.
According to this companson 17% of the vessels that proceed in the Dover Strait give erroneous
information based on their AIS data They also mvestigated the reason of why the difference exists.
The basic reasons are human mistakes and technical failures for using AIS and also mainly
erroneous information occurred due to the errors inputted when the AIS was fitted. On the other
hand the majority of vessels prefer to use VHF communication for avoiding collision behalf of there
is u vessel truffic system and also COLREG. Finally, this paper reports on part of a study to
determine the extent to which crew receive appropriate traning when new technology is introduced
onbourd ship.
After the greetings and small briefing about SIRC and Cardiff University, we had a technical tour in
the University by Nicholas Bailcy. Then, we made presentation on our rescarches. The SIRC staff
gave their valuable experience about our researches: finally we had a brain storming on the all
mdhmcmmmmhwmgPMsMwmmpdmumﬂmgwpmmd
discussion with SIRC stafT, and also some memorial photos taken by us and their photographer.
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Photo 1: Presentations, Discussions and Memory at the SIRC
2 MCA - Maritime and Coastguard Agency
When we arrived at MCA, A. Keith TATMAN (Head of Risk, Analysis, and Prevention) kindly
welcomed us. Then, Captain David M. TURNER (Human Element Policy Manager) who is the main
responsible person for the HEAT attended meeting for exchanging knowledge on human element

issue as shown in photo 2

Photo 2: Mecting and Memory at the MCA
2.1 What is the HEAT?

HEAT means that Human Element Assessment Tool for improving consideration of, and action on.

the human clement within the commercial shipping industry. There is two version of HEAT, one is
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for the ships HEAT-S (complementing I1SM Safety Management Certificate) and the other has been
developed for the company, HEAT-C (complementing ISM Document of Compliance).
The aim of HEAT is to increase importance of the human clement in safety and pollution prevention.
HEAT assesses the capability of Safety Management Systems to address the human element. HEAT
was originally based on the Capability Maturity Model (CMM), to provide a structured method of
evaluating opecrating practice capability. Figure | illustrates the principles behind the CMM in
relation to HEAT.
This tool includes suggested questions to guide surveyor into investigating certain areas, but it is not
an ordinary questionnaire which must be answered in full, but “aide-memoire” to allow a range of
issues to be looked at in order to assess how well safety is being managed. HEAT covers such kind
of arcas; crew involvement, leaming from accidents/near-misses, reviewing new equipment, living
and working conditions for those on board.

Proacive

Figure 1: Relationship between HEAT and varying SMS performance within CMM

HEAT assessment can be thought as a “traffic light™ idea of red/amber/green as an overall visual
indicator of the ship’s maturity level. Broken down further into five descriptive labels (Poor Practice
to Best Practice), each made up of two specific band descriptions of SMS maturity. These five
descriptive labels cover ten bands (A to J) and the colour of band shows the SMS maturity, If the
assessment scores indicates Green colour (A-C), it shows the item already get industry standards.
And, when H to J (Red) band displayed that is unacceptably poor safety management.
A draft version of HEAT-S was trialled by MCA surveyors on UK ships in 2005, Trial assessments
were made in conjunction with a sample of ISM SMC audits. Including two early pilot asscssments,
a total of 33 assessments were carried out and the results analysed. Figure 2 shows the relationship
between the HEAT and mean ISM findings during each audit
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Figure 2: Comparison of HEAT levels against mean ISM deficiencies

The results shows that HEAT assessments correlated positively with the corresponding ISM SMC
audits in terms of their overall evaluation of SMS quality, but the relationship is not a strong one at
present. Analysis of the trial results, HEAT can be used to support a ship or company’s internal
decision processes for enhancing their ability to manage the human element.

Human Element issue is come a wide range and becoming more international. Many of IMO
member states and Non Governmental Organisations have contributed to human element working
group and they produced the draft circulars cover the arcas of; strategy for IMO to address Human
Flement, checklist to encourage IMO bodies when amending or developing instruments,
encouragement for Human Element experts (o participate in relevant Sub-Commitices, framework
for consideration of ergonomics and the work environment, and to help tackle personal injuries and
human errors. On the other hand. ILO is also active internationally due to introduce a Consolidated
Maritime Labour Convention, bringing around 60 current [LO maritime conventions into one better
coordinated and more casily usable instrument.

Finally, I want to give this information that HEAT is presented in IMO-MSC 82" Session Agenda
Item 15, ROLE OF THE HUMAN ELEMENT, submitted by the United Kingdom.

2.2 The other titles that we negotiated in the meeting;

- Stakeholders and their responsibility in the Human Element context.

- The Regulator’s role is to encourage operators to work safely within a structure of regulations and
to define the highest nsk and countermeasures for reducing 1t

- According to data of 15 years of UK P&! Club major claims, it shows that between 60 and 9% of
accidents being attributed to “Human Element” a regulator would mevitably be examining the causal

factors.
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- While seafarers must take responsibility for safety on their vessels, they can only work within the
conditions created by upper management and the regulators/policy setters.

- Spme research projects founded by MCA,;

1. Guidance for interaction with automated systems,

2. Guidance manual: helping the industry to help itself - explain human element, what can be
done 10 maximise its positive effects and minimise its negative effects.

3. Devclopment of a cognitive workload assessment tol,

4. Organisational structures: internal and external influences on SMS performance,

5. PhD sponsorship - proactive use of voyage data recorder information for accident
prevention.

6. Human Element Assessment Tool (HEAT),

i

Leading for Safety; for the supporting for HEAT and awareness of human clement MCA
circulars a booklet named “LEADERSHIP FOR SAFEYT BOOKLET™. It includes how can
gel a safety culture on board and the quality of a leadership and etc.,

8. Automation - how to work safely with automated systems in the bridge, engine room, cargo

handling (pollution),

4. Mental workload - how to asscss safe upper and lower limits for tasks,
3 Oihers Meeting in UK
This time, we had many meetings in UK such briefly explained below. Truly saying that the time is
not so enough to comsider many issues at the same time, but we beheved that we spend our ume very
effectively and get 5o valuable ideas for the further researches
- 5% of November 2006, Dr. Sakd USTAOGLU, Alternate Representative of Turkey to IMO. We
mainly talked about IMO and its working conditions, the status of administrations in IMO and what
is the new comings and so on.
- Yupi YAMASHITA, Director-Ship Machimery, Japan External Trade Organization (JETRO). He
kindly assists us all time, during the period of staying in London.
- Philip WAKE, Chief Executive, The Noutical Institute. The main aim of this meeting was to get

information for establishing a branch office of Nautical Institute. And also we got some information

about the publication, rescarches, foundation, etc. of the Nautical Institute.
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- Captain Paul OWEN, Assistant Secretary
General, Intemational Federation of Shipmasters’
Associations. We talked on such kind of subjects;
how can be a member of this association,
existing situation and future planning, and what
kind of working made by this association

- 6" of November 2006, Captain Paddy Mc
KNIGHT, [Londen Branch, lapanese

Shipowners™ Association, and Hitoshi HOSAKA,
Deputy General Manager, Europe District Photo 3: Launch with Representatives of

Branch, Japanese Shipowners™ Association. Japanese Shipowners’ Association

- Southampton Solent University, Maritime and Environmental Science Courses:

The former name was Southampton Institite and now it combined as a faculty under the
Southampton Solent University. 5. Solent University has four faculties and two of them related to
maritime; Warzash Maritime Academy and Faculty of Technology.

School of Engmmeering, Construction and Maritime is one of the academuc schools of Faculty of
Technology. Faculty of Technology has alse one research center (Technology Research Centre) to
study for MPhil and PhD on Maritime Operations and Coastal Management.

School of Engineering has six main programme areas for studying BSc and MSc in full tme and/or
part lime courses: the Built Environment. Design Engineering, Environment and Geography,
Shipping, Yacht Engineering and the Technology Foundation Programme.

Finally, we likely met two Turkish students who study on Ship and Shipping Management Master
course for one year. We know the lady, Sibel ALTEKIN who graduated from [TU Maritime Faculty.
Department of Marine Engineering in 2004 with a great honour degree. Photo 4 shows these two

students in front of the library.

Photo 4: Two Turkish Students at the Southampton Solent University
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2.2.6 TOMOIES
2961 IAMU 7Tt: AGA Dalian %

#HERFEHAFES (International
Asszociation of Maritime Universities:
[AMU) £ 7RIS PEAEEENECT
Trk1 81081 6—8HERESNL,
IAMUDNEKZI240E4 6 KFEL

FESkIz s TWE,

I HEESEL #2504
@ Fodzs b 58
@ Eyvirar~Ai—¥: 36
@D BEToSTLEMKE:

J s K
Maine/California/Massachusetts
Maritime Academies,
Odesa,Gdyania,Makarov State, #-/# %
RS EHEFXE HELAETHE
28 011 KF
MEFEO 1 AMU S
KERE ; FE

1 AMUBISE.
International Executive Board ; 2HE
HEGE#{%(Contact persons) -
AH |, HIE BE
E%FE (Editorial board) : A BE
ZOFRRERE
Odesa National Maritime
Academy, UKRAINE
17-19September, 2007
ke EREAE (T&) :
Califormia Maritime Academy, USA

@ £ oiaOARRIZ(Proceedings 1E[HEE
BEHFMEE Y—ICRBL TN ),
Monday October 16, 2006
08:45-09:05 Review of Cadets7 Parade at
Sports Ground
09:30-11:30 Opening Ceremony at Zhong
Yuan Reporting Hall
Speech of Mr.Sasakawa Youhe

Project Sessionl &2

1. Dr.ShiChaojian (Shanghai Maritime
Univ.: SHU) “Internet based
integration of multiple ship
handling simulation”™

2. Dr.Boris Butman(U.S Merchant
Marine Academy: USMMA)
"Study in standardizing of
undergraduate marine engineering
curriculum”

3. Dr.Thai Van Vinh (Australian
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Maritime College)

"The maritime security
management system-Perceptions of
the international shipping
community”

4. Jaya Punglia{California Maritime
Academy:CMA) “Maritime
physics-Developing
interactive teaching materials
connecting physical laws and
principals with
maritime applicationg”

5. Eugen Barsan{Constantza Maritime
Univ) “ The 1= international best

bridge team management
competition among IJAMU members
project”

Tuesday October 17, 2007
Technical Session 1-1

1. Jin Yongxing{SMU) “The
exploration of high-quality,
internationalized and sustainable
maritime education and training”

2. Sun Peiting(Dalian Maritime Univ.

DMU) “Changing ideas to raise the
quality of maritime education”
Ghiorghe Batrinca(Constanta
Maritime Univ.) “How maritime
education should change in order to
help the industry reduce the gap
between demand and supply of
qualified officers”

Technical Session 1-2

1. M.M.EL.Shanawany(Arab Academy
for Seience Technology and
MaritimeTransport: AASTMT)
"Applving unified criteria in MET:

The way to globalization™”

2. Dr.Vladimir Loginovsky{Admiral
Makarov State Maritime
Academy)”Situation awareness at
sea-vessel traffic service support

3. Dr.Graham
Benton(CMA)"Globalization,
Cultural intelligence and maritime
education”

Technical Session 2-1
1. DrSteve Bonsall(Liverpool John
Moores Univ.)"Modern marine and
maritime teaching and research
training in UK higher education
establishments”



Techni
1.

Geoge Meegan(Kobe Univ.)"Tough
challenges and real answers for
maritime English in 21 century foe
deck & engine cadets-Hope for none
—native speakers, worldwide”
Dr.Don
Zingale(CMA) "Reconsideration
scholarship-A utilitarian paradigm
for maritime education”

Session 2-2
Dr.Shashi N.Kumar{Maine
Maritime Academy:
MMA)"Maritime business:
An analysis of market
developments and trends”
Ismail Deha Er{Istanbul Technical
Univ.: [ITUProposed international
training project for establishing
collaboration with shipping
companies’
Ms.Elena KozlovalAdmiral
Makarov State Maritime
Academy)’International
cooperation of shipping companies
and AMSMA for the training of
seafarers”

Technical Session 3-1

5

Natalya V.Borodina(Far Eastern
State Technical Fisheries
Univ.)"Better ways to develop
standardized maritime English
gyllabus”

Dr.Naoyuki Takagi(Tokyo Univ. Of
Marine Science and Technology)

"Developing the TOMEC-Test of

Maritime English
Competence-Toward global
standardization of maritime English

Aszessmoent”

3. Ms.Li Bingbing(DMU)"Maritime

Tec

English classroom instruction in
global maritime context™

1 Session 3-2
Dmytro Zhukev(Odesa National
Maritime Academy: ONMAJ"Five
steps to assure navigational safety”
Dr.German De Melo (Polytechnical
Univ. of Catalonia)"The MET and
maritime safety”
Sauli Ahvenjarvi(Satakunta Univ. of
Applied Sciences)"Poor monitoring
of navigation and steering
equipment increases the reaction
time in fault situations”

46

Technical Session 4-1

1.

Dr.Eugen Barsan(Constantza
Maritime University) “Approval of
Romanian MET system by EMSA”
Liu Zhengjiang(DMU)"Roles that
Chinese maritime institutions
should play in the research of
international maritime
conventions”

Peter Hayes(CMA) Modeling
reforms in maritime education at
the operational level-the complete
revision of the deck training
program for summer cruise at
California Maritime Academy”

Technical Session 4-2

1.

2

3

Radu Hanzu Pazara(Constanta
Maritime Univ.) “Rough waters”
Dr.Kund Benedict{Wismar
Univ.)'Decision support for avoiding
roll resonance and wave impact for
ship operation in heavy seas”
Dr.Adam WEintrit(Gdynia
Maritime Univ.)"The Baltic Sea
PSSA and navigation associated
protected measures-New challenge
for navigation education”

Wednesday October 13 2006
hmgal Session 5

Dr.Steve Bﬂns.a]lfLwerpuﬂl John
Moores Univ.)'The changing
husiness activity of UK maritime
institutions”

Zhang Shouhui(DMU)Risk
analysis methods in oil spill
contingency plans”

Piotr Kopacz(Gdynia Maritime
Univ.)"0On notion of foundations of
navigation in maritime education”

Mﬂﬁgﬂ_

Ms. Marina Chesnokova(ONMA)"Th
implementation of the safety and
security courses into the MET
system of Odesa National Maritime
Academy”

Z.L.YangiLiverpool John Moores
Univ.)"Maritime
security-assessment and
mansagement”

Zhu Jun(DMU)"The influence of
seafarers’ malnutrition upon
maritime safety”



Technical Session 6

1.

Wu J:a.uhu,a{Tmn]m Univ. of
Technology) Vault laboratory design
for navigation simulator”

Yalein Durmusoglu{ITU " The new
mimic panel and its effects on
simulator education of marine
engineers at [ITU Maritime Faculty”
Dr.Makoto Uchida(Kobe
Univ.)"Advanced education &
research on maritime propulsion
_experimental study on propeller
air-drawings and bearing forces”

Technical Session 62

1.

2.

Fred Anstey(Memorial Univ. of
Newfoundland)"Maritime security
regulations
-Who really pays"

Sedar Kum(Kobe
Univ.)"Analysing of maritime
acecidents by approaching method
for minimizing human error”
Dr.Donna Nineie(CMA)"The
utility of risk assesasment tools in
maritime security analysis”

14:00-15°30

The AGAT Plenary Session at
International Conference Hall

15:30-16:056 Closing ceremony

(= HEEE)
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