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Preface

In the document entitled "Green Paper on Sea Ports and Maritime Infrastructure” was
published by The European Commission in 1997 and started discussions on policies on port
services and infrastructures, port services have classified as “services related to the cargo” and
“services related to the ship”. In the same document; pilotage, towage and mooring services
have been examined with definition of “technical-nautical services” in the “services related to
the ship”. The main themes of the Pilotage/Towage Services and Technologies Congress ‘17"
consist of human factor, research and development and technology issues in the pilotage and
towage services under the technical-nautical services.

It is expressed in many studies that these services which depend on each other are
inseparable. In this regard, when technical-nautical services are considered as a system,
examination, research and development of each subsystem integration is very important in
terms of efficiency, productivity and safety. This congress, which is being held at a time when
unmanned ships can be controlled from hundreds of miles away and intelligent technologies
are being used by moving beyond the maneuvering constraints of tugboat technologies, have
brought us all close together as all stakeholders in Turkey. “Pilotage/Towage Services and
Technologies Congress ‘17”, which brings together the most important commercial and
professional chambers of the maritime industry, non-governmental organizations, service
providers, service areas and academicians, is being organized for the second time. This
congress differs from its counterparts performed on similar issues at international level where
academician participants are more dominant. Whereas, in this congress, starting point for the
future projects and researches are created in the related sectors. The goal is to create a
platform where pilotage, towage and related services are evaluated academically and
technological developments and human factor can be discussed.

I would like to thank the academic committee, the organizing committee and advisory
committee who contributed great efforts to organize the congress. [ would like to thank Claros
staff, academicians, students of maritime faculties in Turkey, and the students of Dokuz Eyliil
University Maritime Faculty who worked with great devotion. I would like to thank university
presidents, faculty deans and non-governmental organizations who support us. I would like to
thank our main, gold, silver and bronze sponsors who support us by believing in the benefits
of this congress. I would like to thank our guest speakers Anna Maria Darmanin, Stein Inge
Dahn, Willem Bentinck and Vince den Hertog. I would like to thank researchers and
academician authors who show courtesy by sharing their researches with us here. I would like
to thank our congress co-presidents Saim Oguziilgen, Metin Kalkavan and Feramuz Askin who
look out for the congress since the first idea was brought forward. Finally, I would like to thank
Mr. Suat Hayri Aka, Undersecretary of the Ministry of Transport Maritime Affairs &
Communication, Republic of Turkey for his precious support.

Prof. Dr. Selguk NAS

Congress Organizing Chair
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A Practical Methodology for Predicting Steering and
Braking Forces of Tractor Type Escort Tugs

Cagr1 Aydin!, Utku Cem Karabulut?, Ugur Oral Unal!, Kadir Sar16z!
Istanbul Technical University, Faculty of Naval Architecture and Ocean
Engineering, 34469 Maslak-Istanbul, Turkey
2Bandirma Onyedi Eyliil University, Maritime Faculty, 10200 Bandirma-
Balikesir, Turkey

Abstract

In this study, a numerical methodology to predict the towline forces applied
by tractor tugs to assisted vessels is presented. The escort performance of a
tug is determined by components of the towline force - namely steering force
and braking force- and the maximum available thrust power. The
computation of the hydrodynamic forces produced by both tug’s hull and
appendages (skeg) is the major part of the methodology since these forces can
be converted into steering and breaking forces from the equilibrium
conditions.

Although the most reliable way of estimating the hydrodynamic forces is to
perform scaled model tests, these tests are not suitable for the early design
stages due to cost and time restrictions. In order to develop a practical
methodology, these forces may be estimated by a set of manoeuvring
derivatives which are obtained by semi-empirical methods based on model
test measurements or full-scale test results. Alternatively, the hydrodynamic
forces can be estimated by using RANS-based computational techniques. In
this study both the semi-empirical and the RANS-based methods are used to
ensure a reliable prediction of hydrodynamic forces. This methodology is used
to estimate the maximum steering and braking forces that can be generated
by a given escort tug configuration.

Keywords: Escort Tug, Hydrodynamic Forces, RANS.
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Performance Prediction of a Cavitating Marine Propeller at
Very Low Froude Numbers

Sakir BAL
[stanbul Technical University
Faculty of Naval Architecture and Ocean Engineering
Ayazaga Campus, Sariyer, Istanbul, Turkey
sbal@itu.edu.tr

Abstract

The towing force of a tug at very low speeds (very low Froude numbers) is one
of the very important design parameters. It is mainly due to the propeller
thrust at very low advance speeds and should be computed properly. In this
paper, the hydrodynamics of a marine propeller at very low Froude numbers
has been investigated by a numerical Vortex-Lattice method (a lifting surface
method), including the simulation of sheet cavitation. The cavitaitng blades
of the propeller can be represented by source and vorticity elements. The
strengths of singularities of vortex/source distributions are unknown. The
strengths can then be found by applying the appropriate boundary conditions
on the blades. This method is applied to DTMB 4119 model propeller
(originally three-bladed propeller) to validate the method with the results
given in literature. An equation has been derived for the submergence depth
of the propeller versus diameter times revolution per second to avoid
cavitaion. The effects of number of blades on the results have also been
discussed.

Keywords: Marine Propeller, Cavitation, Vortex-Lattice Method, Towing
Force, Froude Number

1. Introduction

The correct computation of towing force at very low speeds (very low
Froude numbers) is very important in design stages of tugboats. It also gives
an insight about the bollard pull of the tugboat. The heavily loaded propeller

working at very low advance speeds produces the corresponding towing
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force. This work addresses the performance of a cavitating marine propeller

at very low Froude numbers by a numerical method.

In the past, many researchers and engineers have studied on the
improvement of cavitating propeller design. A vortex lattice method to
analyze and design a marine propeller was developed in [1, 2]. The
continuous singularities on the lifting surfaces (blades) are represented by
a set of vortex/source lattices. The blade loading and vorticity in the trailing
wake were represented by vortex lattices distributed on the mean camber
surface while the blade thickness was accounted for by adding thickness
source panels. A design method for the optimal circulation distribution
based on variational optimization has later been developed in [3]. The
propeller has been represented by concentrated lifting lines (horseshoe
vortex elements) and the thrust and torque have been described as
functions of horseshoe strengths that were solved for constrained
optimization. The method was also applicable to multi-component
propulsors, such as ducted propellers and propeller-stator combination. An
unsteady propeller design method which intended to optimize the
cavitation inception speed was developed in [4]. They focused on blade
section design. An artificial intelligence for the preliminary propeller design
was used in [5]. They discussed the numerical optimization and genetic
algorithms. A numerical method to determine the blade geometry with best
efficiency for specified thrust and cavity size constraints was developed in
[6]. The propeller performance was described as a function of design
variables whose combination determined the blade geometry. The
unsteady propeller analysis algorithm was coupled with a constrained
nonlinear optimization algorithm. The propeller analysis and design
methods were further improved in [7]. In particular, the analysis method
was improved in a such way that the cavity search algorithm was included

along the blade section. The design method was also extended to include
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the skew distribution and minimum pressure constraint. The coupled
axisymmetric RANS calculation and vortex/source lattice method later
were applied to design ducted propellers in [8]. The further analysis and
design techniques on ducted propulsors and viscous/inviscid interaction
can be found in [9] and [10], respectively. A review of the hydrodynamic
aspects of marine propellers up to mid-eighties (1986) was published in
[11]. On the other hand, an extensive overview of the hydrodynamics of ship

propellers was presented in [12, 13].

In the present study, however, the hydrodynamic performance of a
cavitating marine propeller is predicted at very low speeds. The towing
force at very low speeds (very low Froude numbers) is very important in
the design stages of tugboats. [t gives an insight about the bollard pull of the
tugboat. A lifting surface method which is very similar to the one applied to
the podded propulsors presented in [14] is used here for this purpose. The
blades are modeled as sheets of vortex/source singularities with unknown
strengths. The lifting surface method accounts for cavitation characteristics
of the blades by using cavity source singularities. The strengths of
singularities can then be found by applying the appropriate boundary
conditions on the blades and cavity surfaces [15]. The steady loading as well
as the unsteady forces and cavity patterns on the blades can be predicted
by this lifting surface method [16]. This method is applied to DTMB 4119
model propeller (originally a three-bladed propeller) to validate the
method with the results given in literature. The cavitation pattern has been
investigated for different cavitation numbers at very low speeds. An
equation has been derived for the submergence depth of the propeller
versus diameter times revolution per second (nD) to avoid the cavitation.

The effects of number of blades on the results have also been discussed.
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2. Method

A lifting surface method developed before has been applied to calculate the
cavitating propeller performance as similar to the one given in [16]. It is
summuraized here for the completeness of the paper. The lifting surface
method models the three-dimensional unsteady cavitating flow around a
propeller by representing the blade and wake surfaces as a discrete set of
vortices and sources which are conveniently located on the blade mean
camber surface and wake surface. The sources representing blade thickness
are line sources along the spanwise direction. The strengths of the line
sources are given in terms of derivatives of the thickness in the chordwise
direction and are independent of time as presented in [7]. The unknown
bound vortices on the blade and the unknown cavity sources are
determined by applying the kinematic boundary condition and the dynamic

boundary condition. The kinematic boundary condition is given as:
%G i (1)

where 1 is the surface unit normal vector to the mean camber blade surface
at the kinematic boundary condition control point, U, is the inflow velocity

with respect to the propeller fixed coordinate system and ¢ is the
perturbation potential. In this method, a discretized version of the

kinematic boundary condition is employed as:

erf'ﬁm:_vin'ﬁm_ZQBVQ'ﬁm_ZQCVQ'ﬁm (2)
r Qs Qc

where v is the velocity vector induced by each unit strength vortex

element, v is the velocity vector induced by each unit strength source

element, n, is the unit vector normal to the mean camber line or trailing
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wake surface. Qs and Qc represent the magnitude of the line sources that
model the blade thickness and cavity source strengths, respectively. The
kinematic boundary condition should be satisfied at certain control points
located on the blade mean camber surface. The kinematic boundary
condition requires that the sum of the influences for all of the vortices,
sources and the inflow normal to a particular control point on the blade is
equal to zero. The dynamic boundary condition is based on Bernoulli’s
equation between a point far from the propeller and the point of interest.

This condition can be defined as:

0
P — Pshaft = —pa—f —puV, —pgyy (3)

where p is the pressure at the point of interest, pshaft is the pressure at a

point far from the propeller at the depth of the shaft axis, p is the density of

o

water m is the time derivative of the potential induced by all of the

singularities, u is the perturbation velocity along the chordwise direction,
V: is the unperturbed velocity with respect to the propeller system and ys is

the hydrostatic depth of the point of interest.

The dynamic boundary condition requires that the pressure must be equal
to vapor pressure at control points covered by the cavity. The area of
application of the dynamic boundary condition changes with time as the
cavity extent changes with time. The unknown cavity extent is determined
by searching for the cavity length along each spanwise location. The desired
cavity length is the one which renders the cavity pressure equal to vapor
pressure. The pressures on the cavity and blade are evaluated via

Bernoulli’s equation with the three-dimensional linearized velocity terms,

o¢

the unsteady terms s and the hydrostatic terms fully included. The cavity
t
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thickness, thus volume is determined by integrating the cavity source
distribution over the cavity surface along each strip. The problem is solved
in the time domain with each time step representing an angular rotation of
the propeller. The time domain solution allows for the effects of all strips

and blades to be accounted for in an iterative fashion.

The induced velocities due to sources/sinks are also computed on the basis
of given source/sink intensity. Once the bound vortex elements intensity is
solved, then the velocity induced by the propeller in any point in space can
be computed using angular positions of the propeller blade. The forces on
the propeller blade are found by the law of Kutta-Joukowsky. The
contributions of all lattice elements to the total forces are added along the
blades. If the propeller is working in a steady state condition, the forces on
all blades are same. Hence, the force on the entire propeller is found by

multiplying each blade force by the number of blades.
3. Numerical Results

The lifting surface method has been validated for DTMB 4119 propeller
before successfully [15, 16]. The ZY view of the original three-bladed
propeller with the panels is shown in Figure 1. The thrust, torque and
efficiency coefficients have been compared with those of experiments given
in [16] for the completeness of the paper (Figure 2). Note that the
agreement is satisfactory. The method has then applied for advance
coefficient ]=0.05. The cavitation number ¢ has been selected as 20 and 4,
respectively. The computed cavitation patterns for both cases are shown in
Figure 3, respectively. The left view corresponds to the case of non-

cavitating blade.
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Fig. 1 The YZ view of original DTMB 4119 propeller.
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Fig. 3 The cavity patterns on the blades (Z=3).

Later, two new propellers have been generated from original DTMB 4119
model with Z=2 and Z=4, respectively. All other geometric properties of new
propellers have been kept same as in original DTMB 4119 model. The YZ
views of both propellers with the panels used in the calculations are shown

in Figure 4.
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Fig. 4 The YZ views of new generated propellers.
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The corresponding cavity patterns on the blades are then shown in Figure
5. As expected, for a fixed cavitation number, an increase in number of
blades is causing a decrease in cavity area and volume on the blades. The
non-dimensional thrust and torque coeffcients and efficiency values are
also given in Table 1. As it can be seen that an increase in number of blades
is causing an increase in both thrust and torque coefficients. But the

efficiencies are all same for three propellers and very small as expected.

= USF

E T I SR I, T |
-0'20.4 02 0 02 04
zZR

Fig. 5 The cavity patterns on the blades for ]=0.05 and 6=4.0
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Table 1. Thrust, torque coefficients and effciency values for J=0.05.

=2 Z=3 =4

c=4.0 c=4.0 c=4.0
Kr=0.297 Kr=0.370 Kr=0.377
10Kq=0.464 10Kq=0.583 10Kq=0.589
1n=0.051 n=0.051 1n=0.051

Lastly the following equation has been derived from critical cavitation

number,

oD = Jw (4)

1
Epccrt

where n is revolution per second, D is dimeter of propeller, patm is
atmospheric pressure, pv is vapor pressure, h is submergence depth of
propeller from free surface, oot is critical cavitation number which
represents the starting value of cavitation on the blades and p is the density
of water. In Figure 5, the revolution per second times diameter versus the
submergence depth of propeller from free water surface has been shown
for different numbers of blades. The critical cavitation numbers are
calculated as oat=15, 20 and 25 for number of blades Z=2,3 and 4,
respectively. It can be seen clearly from figure 6 that, for the same
submergence depth, an increase in number blades causes an increase in

revolution per second for a fixed diameter without cavitation.
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Fig. 6 Revolution versus submergence depth for cavitation initial level.
4. Conclusion

In this study, the hydrodynamic performance of a cavitating marine
propeller is computed at very low speeds by a lifting surface method. It is
found that cavitation affects the hydrodynamic performance of the
propeller significantly. When the number of blades increases, the cavity
area and volume decreases per blade. An increase in number of blades
causes an increase in revolution without cavitation as well. The critical
cavitation numbers where the cavity initiates on the blades are computed
and an equation has been derived for the submergence depth of the
propeller versus diameter times revolution per second (nD) to avoid the
cavitaion. In future, the propeller can be operated behind a tugboat. The
effect of pitch distribution can also be investigated by the present method

easily.
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Abstract

An escort tug is designed to apply emergency braking and steering forces to
the stern of a ship while underway. An escort tug features a hull shape that
generates large hydrodynamic lift and drag forces when operating at high
angles of attack. Escorting modes are highly effective at speeds 8 and 10 knots,
often generating towline forces well in excess of bollard pull. Escort
performance prediction is an important aspect of the design of escort tugs. It
is important to know a priori if a design will meet the necessary performance
criteria. Performance predictions have relied heavily on model testing and
empirical methods in the past. With the recent developments of
Computational Fluid Dynamics (CFD) as a commercially viable design tool for
naval architects, extensive escort performance predictions can now be carried
out more accurately. This paper describes a simple model of a two
dimensional Hydrodynamic theory based escort performance prediction
method that is cost effective in early design stage.

Keywords: Escort Tugs,

Oz

Bir eskort rémorkérti seyir halindeki bir geminin ki¢ tarafinda durdurma ve
manevra hareketlerini uygulamak tizere tasarlanmistir. Eskort romorkérti
yiiksek hiicum agilarinda biiytik hidrodinamik kaldirma ve stirtikleme
kuvvetleri tireten bir gévde sekline sahiptir. Eskort hesaplari, genellikle 8 ve
10 knot hizlarda hesaplanir; ¢cekme kancast kuvvetinden fazla cekme halati
kuvveti olustururlar. Eskort performansinin tahmini eskort rémorkdérlerinin
tasariminda énemli bir husustur. Tasarim igin gerekli performans isterlerini
onceden bilmek onemlidir. Performans tahminleri, biiylik Olgilide model
testlerine ve ampirik yontemlere dayanir. Hesaplamali Akiskanlar Dinamigi
'nin (HAD/CFD) son yillarda gemi miihendisleri icin ticari arag¢ olarak
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gelistirilmesiyle kapsamli eskort performans tahminleri artik daha dogru bir
sekilde gergeklestirilebiliyor. Ancak daha ucuz ve kolay bir modele de
gereksinim olabiliyor. Bu makale, erken tasarim asamasinda maliyet etkin
olan iki boyutlu Hidrofoil hidrodinamigi teorisine dayali eskort performans
tahmin yénteminin basit bir modelini agiklamaktadir.

Anahtar Kelime: Eskort Romorkoérler,

1. Introduction

An escort tug is designed specifically for the task of applying steering and
braking forces to the escorted vessel at full transit speeds although main
capability is the Bollard Pull. Contrary to a traditional tug which primarily
relies on direct force methods, escort tugs take advantage of an indirect
mode. This indirect model utilizes hydrodynamic pressure effects
experienced by the skeg, a large vertical fin extending down from the hull
and hull of the escort tug to create a significant braking and steering forces
at speeds of 8-10 knots. The design of an escort tug must be such that it can
counter the turning effect of a malfunctioning rudder fixed hard-over to one
side. Due to the requirements of an escort class tug of high maneuverability
and thrust, a limited number of tugs are classified for escort duty.
Performance prediction is important for the design process of escort tugs if
a design will meet the given performance criteria. Significant research has
been done on vessel resistance and on the scaling effects of model based
experimental tests. In the past, design and performance strategies relied
heavily on extensive model tests; however, the emergence of Computational
Fluid Dynamics (CFD) has provided designers with a tool to facilitate more
frequent and extensive pre-construction vessel performance studies than
previously possible. While model basin tests still exist as the definitive
method for quantifying a vessel‘s performance, their role has also begun to
shift towards that of CFD validation. With the increased use and

accessibility of computational fluid dynamics, the potential exists to
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develop new and improved methods for calculating the performance of
escort tugs while they are still in the design phase such as simpler and easier
models. The purpose of this paper is to outline a method using classical 2D
hydrodynamics to predict the steering and braking forces of an Azimuth
Stern Drives (ASD) escort tug. The proposed method analyses
hydrodynamic escort tug body forces into towline and thrust forces.
Additionally, the model estimates the hydrodynamic forces on the escort
tug using the lateral hull and skeg area. The method proposed in this paper
uses the calculated hydrodynamic forces determined in 2D hydrodynamics
excludes free surface and flow separation effects as well as the heave and
roll motion. In demonstrating that such an analysis is surprisingly accurate
and practical, the standard of escort force prediction can be supplied of
specific tug hull geometry together with the keel and its propeller data.

The model proposed here is applied to an ASD Tug having 30BP towing
capacity. They have been built for the Directorate General of Coastal Safety
in Turkey in Geta Shipyard in Tuzla region. Generally, ASD Tugs do not have
escorting capability, but with some simple design modification, escorting
capability has been added to the features of these tugs. This design
modification is limited by extending in skeg length in vertical direction
(downwards) only. Therefore, the lifting force is increased for supporting
continuous escort force along hull body form. The lifting forces are
computed by the hull body (loaded water line) and its lengthened skeg with
simplified 2D hydrodynamics. A quasi-static balancing model has been
developed together with thrust forces from ASD drivers and lifting forces
from hull waterline (body) and its skeg. This model, then, yields to usual
escorting calculations. The capability has been reduced by the classification
society (Turk Loydu-TL) by stability considerations and the towing staple
and winch capacity. Since this model is not completely new and original a

detailed comparisons have to be performed.
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2. Escort Tugs

An example of an escort tug is shown in Figure 1. Four key aspects of an
escort tug are the: towing staple, escort winch, skeg and method of thrust,

in this case ASD(Z-drives).

Figure 1. An escort tug with ASD thrusters.

In general, there are two types escort tugs in use: ASD tugs and tractor tugs.
ASD tugs are characterized by their long, shallow skeg and dual Z-drives at
the stern. Z-drives are a method of propulsion that features a propeller
attached to a drive leg extending down from the hull. The leg allows the
drive to rotate 360° providing increased maneuverability over
conventional fixed shaft and propeller tugs. ASD tug escorts bow first.

Therefore, the skeg is always facing the escorted ship.

The steering and braking forces created by the escort tug are applied by way
of a towline going from the stern of the escorted vessel to the staple-winch
arrangement on the tug. The towline force applied by the tug to the vessel
can be separated into two components: breaking force, caused by tug drag
in the direction of motion of the escorted vessel and steering force, caused
by hull hydrodynamic lift. The breaking and steering force component is
also augmented by the forces generated by the Z-drives. An ASD tugs had

30tons BP capacity General Arrangement Plan is shown in Figure 2 [1].
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Figure 2. ASD Escort Tug as general arrangement plan, (the case study)

Typical forces between the escort tug and the escorted ship is shown in
Figure 3. The explanations related to Figure 3 are given in Table 1. A quasi-
static force balancing model is established for different combination of
towline angles (0) and towline angles to tug () for the speeds of 8 and 10
knots. The angles 6 and B are defined in Table 1 as well as Figure 3. This
yields to the capability of steering and breaking forces during escorting
task. 2D hydrodynamics are used for force components acting on tug hull
body. Loaded water line and skeg geometry is assumed a 2D lifting hydrofoil
therefore lifting components are easily calculated separately. Well known
Eppler Code (http://www.pdas.com/eppler.html) is used in that
calculation [2]. The calculation requires the resistance of tug for different
drift angles and propeller open water data [5] for calculating drag and

thrust forces [3], [4].
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Figure 3. Typical forces between the escort tug and the escorted ship.

Table 1. Explanation of forces and angles related to Figure 3.

Vs Tug speed (knot)

TE Towline Angle - 0 (Degrees)

BE Towline Angle to Tug -  (Degrees)

FY Hydrodynamic Lift Force (tons)

FX Hydrodynamic Drag Force (tons)

F Lift and drag forces in total (tons)

FTY Towline force vertical to tug direction (tons)

FTX Towline Force in tug direction (tons)

TY The propeller thrust force vertical to tug direction (tons)
TX The propeller thrust force in the tug direction (tons)
T Total propeller thrust force (tons)

FT Towline Force (tons)

SP Steering Force - Sp (tons)

SB Breaking Force - Bp (tons)
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3. Case Study

For the case study a 30 tons BP ASD tug boat is taken. They were being built

in GETA Shipyard in Tuzla region in Istanbul currently. Main dimension of

the tug is given in Table 2.

Table 2. General dimensional characteristics of the tug boat.

Hydrostatic Properties
Loading Condition Design Unit |Loading Condition Design Unit
Loa . A
Length over all = 26.000 | Displacement o) 416.495
Length b.etween — 24.213 | Wetted surface area AWS 341.572
perpendiculars (m) (m2)
Waterline length %r\;le 25.221 | Block coefficient CB 0.482
Breadth of waterline (r]131) 9.473 | Prismatic coefficient CP 0.521
Draft (midship) (:1) 3.000 | Midship coefficient CM 0.924
Draft (AP) Ta | 3000 |Waterlinearea CWP 0.888
(m) coefficient
Tr Longitudinal center LCB (m)
Draft (FP) ) 3.000 P — (from AP) 13.624
. \Y% Longitudinal center LCF (m)
Displacement volume (m?) 406.337 of flotation (from AP ) 12.259
Service Speed (max) | Vs (knots) 12

3.2. Resistance, Lifting Force and Propeller Thrust Computations

The resistance of the tug hull body is the first prime input to the method.
Resistance of tug for different speeds should be computed for heading angle
of 0-90 degrees. 0 degrees heading angle coincides to bow, i.e. calm water
resistance of tug that can be obtained either model tests [3] or CFD [1] /any
statistical methods such as [6]. 90 degrees heading angle coincides to side
resistance. These values can be computed with simple aerodynamics
formulae [7] for thin rectangular plate using the combination of length,

breadth and draft of the tug.
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Lifting force computation, as it was mentioned before, is performed by the
Eppler Code [2]. Sections of Loaded waterline and vertically lengthened
skeg are considered as two separate lifting airfoil and lift force
computations are performed for different angles of attack. The drag

(resistance) and lift force values are provided in Table 3 and Figure 4.

Table 3. Drag (resistance) and lift forces for different angles.

Vs = 8 knots Vs = 10 knots
BETA | Lift (tons) | Drag (tons) | BETA | Lift (tons) | Drag (tons)
0.0 1.6 0 0.0 3.7
25.1 1.7 5 39.3 3.9
15 66.2 1.9 15 103.5 4.2
20 82.1 2.2 20 128.3 4.7
30 102.1 3.4 30 159.5 6.6
40 104.5 5.9 40 163.3 10.5
50 89.1 9.6 50 139.2 16.3
60 57.8 14.2 60 90.3 23.5
70 14.2 19.2 70 22.2 31.2
80 -36.2 24.4 80 -56.6 39.3
90 -86.7 30.6 90 -135.4 49.1

200.0
150.0
100.0

50.0

—@— Lift (8 knots)
0.0 A Lift (10 knots)

0 20 40 60 0 100 Drag (8 knots)
-50.0
Drag (10 knots)

-100.0

Force (tons)

-150.0

-200.0
Beta (degrees)

Figure 4. Drag (resistance) and lift forces for different angles.

24



AND TECHNOLOGIES CONGRESS’17

ST’17 PILOTAGE / TOWAGE SERVICES

27TH-28TH OCTOBER 2017, HILTON, iZMIR, TURKEY

Explanation of force application points related to Figure 4 are provided in

Table 5.

Table 4. Explanation of force application points related to Figure 4.

CoP Center of Pressure. Projected underwater center of area (m)

COP-x COP longitudinal coordinate (m)

COP-y COP vertical coordinates (m)

X Longitudinal distance between propeller thrust center (hub center)
and towing staple (m)

a Vertical distance between propeller thrust center (hub center)
and towing staple (m)

y Distance between COP and towing staple (longitudinal) (m)

b Distance between COP and towing staple (vertical) (m)

B Molded Breadth (m)

T Mean draft (m)

Finally, from model test report (propulsion tests) and propeller open water

performance data, propulsion analysis is performed for the speeds of 8 and

10 knots. The results are provided in Table 5.

Table 5. Propulsion analysis of tug for the speeds of 8 and 10 knots.

Here, w is the Taylor’s wake fraction, N, propeller revolution rate, ] and Kt

are advance and thrust coefficients of propeller respectively. Finally Ty is

Vs N Tp | 2*Tp
w ] Kt
(Knots) (rpm) (kN) | (tons)

8 0.031| 314 [0.128|0.458|83.8| 17.1

10 0.029| 314 |0.160|0.441|80.6 | 16.4

the propeller thrust force either in kNs or tons.
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Figure 5. Force application points.

Figure 5 shows the force application points and important dimension for
escort calculations. It is assumed that drag and lift forces are applied on the
point COP (center of pressure) which is the centroid of the area below
waterline excluding thruster. It is easily computed using any CAD software

such as AutoCAD or Rhinoceros using GA Plan of the tug.

3.2. Formulation

From that point, for each towing angle (here 10 degrees) as explained in

Figure 3, quasi-static balance conditions can be written as Equation (1)

Fry + Ty = Fy (Force equality)

1
Ty *x = Fy *y (Moment equality) (1)

Force and moment equations in (1) can be written in terms of the tension force
FTY in Figure 3.
Frv=Fy*(1-y/x)

2
Tr=Fr*y/x ()
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Equation (2) is obtained. In addition, from trigonometrical relations of Figure 3
gives Equation 3.

Fr=Fry/cos(p-6)

. (3)
Frx = Fr*sin(ff - 0)
As aresult steering and breaking forces are obtained as the equation (4)
S, = F; ecos(d) ; B,=F; esin(6) (4)

From the known values the developed escort calculation code is run for the
speeds 8 and 10 knots yielding to steering and breaking capacity of the tug.
Calculated steering and breaking capacities are given in terms of contour
plots for the speeds of 8 and 10 knots. Steering capability (Sr) is given with
Figures 6 and 7 for 8 and 10 knots of speed respectively. Similarly, breaking
capability (Bp) is given Figures 8 and 9. By inspecting Figures 6-9, steering
capability is superior for small 0 (0-10 degrees of towline angle) and 40-50
degrees of B angle (Towline Angle to Tug). In a similar manner, high
breaking forces are obtained for high 6 angles (80-90 degrees) and small (3
angles (10-30 degrees)). As a result and hydrodynamically, escort notation
would be given as (p,V) = (76, 8) ve(120, 10) which are the maximum values
obtained and given with Table 6.

Table 6. Escort notation with hydrodynamics point of view

Speed Angles
Escort Notation
(knot) (degrees)
8 (76, 8) 6=0; =50
10 (120,10) 6=0; B=50
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Figure 7. Steering force for 10 knots.
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4. Conclusions

In this paper, a simple model is given for computing escort capability of a

ASD tug boat using simple 2D hydrofoil theory and model tests results (calm

water resistance tests not maneuvering). Although more elegant results

could be obtained via CFD and direct model tests, this model is enough for

early design stage. The calculated escort notation would be limited by the

classification society by considering stability and towing staple capacity.
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Oz

Gemi ve mavnalar gibi su yolunda ylizen deniz araglarini tiim hava
kosullarinda itmekte ve ¢ekmekte kullanilan araglara rémorkér denir.
Limanlarda operasyon yapan gemilerin artmasi ve gemi boyutlarinin
biiyiimesiyle yeni tip ve daha fazla sayida rémorkor ihtiyaci ortaya ¢ctkmigtir.
Gemiler ozellikle limana yanasma ve limandan kalkis manevralarinda etkin,
emniyetli ve verimli bir manevrayr romorkor yardimi ile yapmaktadirlar.

Burada kullanilan rémorkdérler gemiyi yonlendirme ve kontrol etme yetisinde
olmalidir aksi takdirde kagcinilmaz kazalar olusacaktir.

Bu ¢alismanin amacit limanlarimizin mevcut romorkor envanteri goz ontine
alinarak emniyetli manevra saglayip saglamadigini tespit etmektir. Elde
edilen veriler 1siginda Tiirkiye’ nin bazi limanlarindaki mevcut rémorkorlere
dair cekme kuvveti hesaplari yapilarak, soz konusu romorkdérlerin klas onayli
cekme kuvveti sertifikasinda bulunan ¢ekme kuvveti degerleri ile
hesaplamalarimiz arasinda bir tutarsizlik oldugu gériilmiistiir. Rémorkér
cekme kuvveti hesaplamalarinda literatiirde kullanilan ii¢ temel hesabin
yaninda ozellikle USCG tarafindan kullanilan bir baska dérdiincti yontem
uygulanmis ve bu yontem denklemler arasinda gercek degere en yakin sonucu
veren hesaplama yéntemi olarak tespit edilmistir.

Sonu¢ olarak limanlarimizdaki rémorkaj hizmetlerinin yasal mevzuat ve
klaslama acgisindan eksiklikleri gériilmiis olup, bu konuda eksikligin
giderilmesi adina onlemler alinmast gerektigi kanisina varilmistir.
Alinabilecek énlemler icin; yeni rémorkorler temin ederek uygun manevra
glicti olusturulmasi tavsiye edilmistir. Ozellikle calismamizin yapildigi
limanlara ugrak yapan gemilere yonelik temin edilen rémorkaj hizmetinin
yenilenmesi ve gelistirilmesi sonucuna varilmigtir.

Anahtar Kelimeler: Rémorkér, Rémorkaj, Manevra, Cekme Kuvveti, Cekme
Kuvveti Hesabi
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The Research on Tugboat Qualifications in Turkish Eastern Black Sea
Ports

Abstract

The vehicles such as ship and barge used to push and pull all marine vessels
floating in the waterway in all weather conditions are called tugboats. With
the increasing number and dimensions of vessels operating in ports the need
for more new types of tugboats has emerged. Vessels perform an efficient, safe,
and effective handling especially while approaching and leaving the port with
the help of tugboats. Tugboats used here must be able to direct and control
vessels, otherwise unavoidable accidents will occur.

The aim of this study is to determine if the tugboats in Turkey provide safe
maneuvering considering the current inventory of tugboats in our ports.
Bollard pull were calculated for the existing tugboats in some ports of Turkey
in light of the obtained data and consequently it was seen that there is an
inconsistency between our calculations and the bollard pull values of the
mentioned tugboats in the class-approved bollard pull certificate. In addition
to the three basic calculations used for the measure of the bollard pull of
tugboats in literature, another fourth method used by the USCG was applied
and this method was determined to be the calculation method giving the
closest result to the real value among the equations.

At the end of the study, the inadequacies of towage services in our ports in
terms of legal regulations and classification were noticed and it was
determined that it is necessary to take precautions in order to eliminate these
inadequacies. As a precaution, it was recommended to supply new tugboats to
create appropriate maneuvering power. It was concluded that the towage
services provided especially for the vessels which stop at the ports where the
present study was conducted should be reorganized and improved.

Keywords: Tugboat, Towage, Maneuvering, Bollard Pull, Bollard Pull
Calculation
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1. Giris

Glniimiizde, diinya ticaretinde kullanilan tasima yollarindaki en biiylik pay
deniz tasimaciligina aittir. Deniz tasimaciliginda faaliyet gosteren gemilerin
manevralarinda, romorkoérler yardim ve destek araclari olarak rol alirlar.
Romorkorler, gemilerin limanda yanasma ve kalkis manevralarinin
yaninda, bazi suyollarinda refakat, itme veya c¢ekme vb. gorevlerde
bulunmaktadir. Diinya deniz ticareti hacmi giin gectikce artmakta ve bu
dogrultuda tilkelerin sahip oldugu liman sayilari ve liman kapasiteleri artis
gostermekte olup bu durum deniz operasyonlarinin 6nemli bir paydasi olan
romorkaj faaliyetlerini de dogrudan etkilemekte ve ©Onemini ortaya

cikarmaktadir.

Romorkor, kelime anlami olarak, diger deniz araglarina nispeten, boyutsal
olarak daha kiglik olciilerde insa edilmis, yeterli makine giicli ile
donatilmis, her tiirlii boyuttaki ticari gemileri, yolcu gemilerini, tankerleri,
yuzer platformlari, dubalari, petrol ve gaz platformlarini, kisacasi her tirla
ylzer cisim ve nesneleri, her tiirlii hava kosullarinda itmekte ve cekmekte
kullanilan deniz araglarina verilen genel isimdir. Rémorkérler, denizciler
icin kullanim alanlar1 ¢ok cesitlilik gosteren yardim ve destek araglari
olarak bilinmektedir [1]. Romorkoérler glinlimiizde biiylik teknelerin liman
icine girmesi, limandan ayrilmasi, ac¢ik denizlerde yedeklenmesi gibi
operasyonlarda kullanilir. Tim bu 6zellikler dikkate alindiginda
uygulamada ¢ekme, bir licret karsiliginda bir kimsenin gemisini tutma,
itme, yol verme, kilavuzluk etme ile ilgili her tiirlii hizmet olup, ¢ekmek,
cekilmek ve romorkaj deyimleri ile ifade edilmektedir. Bir gemi veya su
aracinin yanasma-kalkma manevralarinda, liman giris-cikislarinda, kanal,
nehir veya sig sularda yeterli ¢eki giicii olan baska bir su araci veya su
araclan tarafindan séz konusu geminin ¢ekme, itme, borda bordaya

baglama veya refakat edilmesi islemine ise romorkaj denir [2]. Bu
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dogrultuda, bir romorkoériin cesitli islevleri olmakla birlikte bu konuda
genelleme yapmak miimkiin degildir. Acik okyanus ve kiy1 tasimaciliginda,
romorkor genellikle ¢ekme islevi yapar, liman icinde ise, bir geminin
rthtima yanasmasi veya ayrilmasi sirasinda itme veya cekme faaliyetleri ile
gerekli hizmeti verir [3]. Yukaridaki rémorkaj islemlerinin yaninda
romorkorler yluksek manevra kabiliyetleri ve glcleri sayesinde yangin
sondliirme ve batik c¢lkarma operasyonlarinda da basar1 ile

kullanilabilmektedirler [4].

Romorkorlerin  giliniimlizde kullanilan farklh tipleri bulunmaktadir.
Konvansiyonel romorkor insaati ile baslayan romorkoér tipleri, kombi
romorkorler, azimut kictan tahrikli romorkoérler, z-tek romorkorler, voith
schneider traktor réomorkorler, azimut pervaneli traktér romorkorler ve

rotor romorkorler olarak simdilerde karsimiza ¢ikmaktadir [5].

Manevra yardimcist olarak romorkérlerden son yillarda, ge¢misteki
rollerinden biraz daha fazla gérev beklendigi s6ylenebilir. Gegmiste, kaptan
ve kilavuz kaptanlarin en 6nemli yardimcisi roliinden bugiin vazge¢ilmez
yardimcilar1 haline dénlismiislerdir. Bu konumu itibari ile romorkorler,
kaptan ve kilavuz kaptanlar agisindan son derece biiyiik bir 6neme sahip
aracglardir [6]. Romorkoérlerin ilerleyen teknoloji ile birlikte gliniimiizde
gemi manevralari agisindan vazgecilmez olarak goriilmektedir clinki
hizmetteki cogu romorkorlerin, normal yiiriitiilen gemilere gore farkl
manevra karakteristiklerine ve dizayn 6zelliklerine sahiptir. Ayn1 zamanda
romorkorlerin, ana govde tasarimi, makine giicli, diimen ve tahrik
sistemleri, yedekleme vincinin giicii ve yerlesimi gibi faktorlerin yaninda
deplasmanlarina nazaran olduk¢a giiclii olmalar1 ve blok katsayilarinin
kiiclik olmas1 manevralari tizerindeki etkisi biiytiktiir. Bu dogrultuda kiigiik
donme ¢emberleri ve kisa durma mesafeleri kusursuz manevralarinin bir

gostergesidir [7].
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2. Romorkor Cekme Kuvveti (Bollard Pull)

Son yillarda romorkérlerin ¢ekme giiciinti anlatmak i¢in sik¢a kullanilan bir
terimdir “Bollard Pull”. “Ingilizce olan bu terim Tiirk¢eye “Cekme Kuvveti”,
“Cekme Gilicii” ya da "Kanca Giici" olarak c¢evrilmektedir. Birebir
cevirisinden de anlasilacag1 iizere (Bollard=Baba, Pull=Cekme) bir
romorkoriin iizerinde yol yokken (sifir yolda iken) sahip oldugu cekme

kapasitesini tanimlar [8,9].

Bir romorkdrtin ¢alisma sirasinda sahip olabilecegi statik cekimi belirlemek
icin, kara araglarindan farkl olarak beygir giict tek basina yeterli degildir.
Bunun baslica nedenleri; tahrik sistemi, iletim kayiplari, tahrik sisteminin
verimliligi ve diger faktorler olarak sayilabilir. Ayrica rémorkorler
siniflandiriirken bu test 6nem kazanmakta olup, giinlimiizde insa
sonrasinda standart haline gelmistir. Cekme kuvvetinin birimi metrik ton
(mt) veya kilonewtondur (kn). Bu kuvvet matematiksel olarak
belirlenemeyecegi icin bu test uygulanir [10,11]. Testin yapilacagi yer
olarak romorkoriin hizmet verecegi kosullar goz oniinde bulundurulur,
eger romorkor liman icinde kullanilacaksa cevresel faktorler en aza
indirgenerek 6rnegin s1g su ve liman havzasi gibi bir ideal ortam hazirlanir
[12,13]. Gaston’a gore cekme kuvveti testi potansiyel bir miisteri icin
onemli bir faktor olarak karsimiza ¢ikmaktadir [14]. Cekme kuvvet test
sonuglari, yetkili klas kuruluslarinca sertifika olarak sunulur. Bollard pull
test degeri, beygir gilicii gibi, bir romorkoériin pazarlanmasi agisindan
aranan bir degerdir. Bu yiizden de ireticiler tarafindan gerek degeri

gerekse etkinligi zaman zaman abartilabilen bir degerdir [8].

Romorkor ¢ekme kuvveti testlerinde, bircok faktor test sonu. degerini
etkileyebilmektedir. Bu faktorler kisaca siirekli statik cekme kuvveti, govde
tipi (standart, x bas a sahip ), boyutlar (boy, en, derinlik, deplasman ), riizgar

yuzii, tahrik sistemi, sayilari, tipleri, pozisyonlar1 ve olas1 etkilesimleri,
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diimen tipi ve secilen tahrik sistemiyle etkilesimi, draft, trim ve yalpa agis,
yedekleme halat1 cinsi ve yedeklenen obje, stabilite, ¢cevresel faktorler,
deniz suyu sicakligl, uygulama alanindaki cevresel faktorler, romorkoérin
genel kondisyonu, karinenin pirizlilik durumu, rémorkoérin deniz
kosullarindaki bas-kig, yalpa, yiikselme alcalma yapmasi ve personelin

kabiliyeti olarak belirtilmektedir [10, 15].

Cekme kuvveti testinde kullanilan geminin kara baglanti noktalarinin
emniyetli calisma yiikii maksimum statik cekme kuvvetinin en az %10
fazlas1 kadar olmalidir. Ayn1 zamanda romorkoériin drafti ve trimi normal
operasyon kondisyonuna gore ayarlanir. Ayrica ana makine ve saft giiciiyle
beslenen yardimci makineler, pompalar ve diger techizatlar test sirasinda
aktif olacaktir. Test sirasinda kullanilan yakit tiirii, operasyonlarda
kullanilan yakit tiiriiyle ayni olmalidir [16]. Testi yapmak i¢in rémorkoériin
standartlar1 tek basina yeterli degildir. Karada yeterli gilicte ve
dayaniklilikta babaya baghh bulundugundan emin olunmaldir.
Gunimiuzdeki modern liman romorkorleri 60 ve 80 ton arasinda, bir demir

cekme romorkorti ise yaklasik 200 tona kadar ¢ekis giicii tiretmektedir [17].
3. Metodoloji

Arastirmamizda Dogu Karadeniz bolgesinin baslica limanlari olan Trabzon,
Rize ve Hopa limanlarinda, ziyaret¢i gemilerin limana yanasma ve limandan
kalkis manevralarinda kullanilan romorkérlerin ¢ekme kuvveti degerleri
dikkate alinarak romorkaj hizmetinin seviyesi ortaya konmaya ¢alisilmistir.
Bu amagla rémorkoérlerin ¢ekme kuvveti testi yeterlilik belgeleri ilgili
limanlardan temin edilmis ve incelenmistir. Diger taraftan incelemeye tabi
olan romorkorlerin makine glicii ve pervane yapisi dikkate alinarak
literatiirde kullanilan hesaplama yontemleri ile ¢ekme kuvveti

hesaplamalar1 yapilmistir.
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Cekme Kkuvveti hesabi1 birka¢ farkli hesaplama yontemi ile

bulunabilmektedir. Bu hesaplamalarda kullanilan denklemlerde
romorkoriin pervane sistemi yapisi, makine beygir giicii esas alinarak
degerler girilmekte ve belirli bir katsay: ile carpilmaktadir. Denizcilik
endiistrisinde kullanilan romorkor ¢gekme kuvveti testi denklemleri Tablo-

1’ de verilmistir.
Tablo 1. Cekme Kuvveti Denklemleri

Cekme Kuvveti

Yontem-1 Yontem-2 Yontem-3 Yontem-4

Hesaplama

[16] [10] [18,19] [20]
Yontemleri
Acik Pervaneli FBG - - -

110
Kort Nozul FBG - - -
Pervaneli 90
Acik, Sabit - FBGx09x1,10 FBG x 22(faktér) FBGx 0,011
Adimli Pervaneli 100 2204
Acik, Degisken - FBGx09x1,20 FBG x 24(faktér) FBGx 0,012
Adiml Pervaneli 100 2204
Kort Nozul, Sabit - FBGx09x1,20 FBG x 26(faktér) FBGx 0,013
Adim Pervaneli 100 2204
Kort Nozul - FBGx0,9x1,40 FBG x 32(faktér) FBGx 0,016
Degisken 100 2204

Adim Pervaneli

Not: FBG: Makine beygir giicii, Faktor: Pervane tipine gore degisir.

Romorkor ¢ekme kuvveti hesaplamalarina dair literatiirde Tablo-1'den
anlasilacagi tizere dort farkli hesap yontemi bulunmaktadir. Yontem-1 bir
romorkoriin gekme kuvveti hesabinda sadece acik tip pervane ve kort nozul

icinde yerlestirilmis pervaneleri hesaba katarken, diger yontemler
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pervanenin sabit ya da degisken adimli olmasi 6zelliklerini de bu hesaba

eklemektedir.
4. Bulgular

Arastirmamizin konusu olan Dogu Karadeniz limanlarinda Trabzon, Rize ve
Hopa limanlarinda faaliyet gosteren 6 adet romorkor bulunmaktadir.
Romorkorlerin denize elverislilik ve cekme kuvveti test sertifikalarindan
alinan bilgiler Tablo-2’de verilmektedir.

Tablo 2. Romorkorlerin bilgileri

Rémorkér Makine Giicii Cekme Kuvveti
Adi (BhP) el Sertifika Degeri (t)
Albayrak 61 2789 Sabit Adimli, A¢ik Sistem 32,0
Akbas 1 1125 Sabit Adimli, Ac¢ik Sistem 13,8
Boztepe 800 Sabit Adimli, Ac¢ik Sistem 12,0
Catalkaya 900 Sabit Adimli, Ac¢ik Sistem 11,53
Serviburnu 800 Sabit Adimli, Agik Sistem 14,8
Necem 16 1608 Sabit Adimly, A¢ik Sistem 19,54

Tablo-2 incelendiginde sabit adimli pervaneye sahip olan s6z konusu alt1
adet romorkorden, Albayrak 61 romorkoriiniin makine giicii (¢ift makina)
2789 BhP iken ¢ekme kuvveti sertifikasindaki ¢ekme kuvveti degeri 32,0
ton olarak belirtilmistir. Bunun yaninda en az ¢ekme kuvveti degerine sahip
romorkor 11,53 ton ¢ekme kuvveti ile Catalkaya romorkéridir. Soz

konusu romorkoériin makine giicii ise 800 BhP’dir.

Trabzon, Rize ve Hopa limanlarini ziyaret eden gemilerin manevralarinda
faaliyet gosteren romorkorlerin incelenen sertifikalar1 esas alinarak

hesaplanan ¢ekme kuvveti degerleri Tablo-3’de verilmektedir.
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Tablo 3. Dogu Karadeniz Limanlar1 Roémorkérleri Cekme Kuvveti Degerleri

Romorkor Adi Yontem-1 Yontem-2 Yontem-3 Yontem-4
Albayrak 61 25,357t 27,61t 27,84 30,68t
Akbas-1 10,227 t 11,14t 11,23t 12,38 t
Boztepe 7,27t 792t 7,99t 88t
Catalkaya 8,18t 891t 8.98t 9.9t
Serviburnu 7,27 t 792t 7,99t 88t
Necem 16 14,618t 1591t 16,05t 17,69t

Buna gore romorkorlerin denize elverislilik belgelerinden alinan makine
glicli ve pervane tipi 6zellikleri denklemlere tatbik edilmis ve tamaminda
farkli sonuclara varilmistir. Denklemlerdeki cekme kuvveti degerlerinde 5

tonu asan farklilik bulunmaktadir.

Arastirmamizdaki alti adet romorkoriin ¢cekme kuvveti sertifikasindaki
degerler (Ser. Deg.) ile cekme kuvveti denklemleri kullanilarak elde edilen

degerler arasinda farklilik oldugu tespit edilmektedir.
Tablo 4. Dogu Karadeniz Limanlar1 Romorkérleri Cekme Kuvveti Karsilastirmalar:

Romorkér Adi Yontem-1 Yontem-2 Yontem-3 Yontem-4 Ser. Deg.

Albayrak 61 25,357t 27,61t 27,84 30,68t 32,0
Akbas-1 10,227 t 11,14t 11,23t 12,38 t 13,8
Boztepe 7,27t 792t 7,99 t 8,8 t 12,0
Catalkaya 8,18t 891t 8.981t 99t 11,53
Serviburnu 7,27t 7,92t 7,99 t 8,8 t 14,8
Necem 16 14,618t 1591t 16,05t 17,69t 19,54

39



TUG TECHNOLOGY

5. Sonug

Ulkemiz sahip oldugu 8333 km’lik kiy1 seridi ve bunun yaninda jeopolitik
acidan cok onemli olan istanbul ve Canakkale bogazlan ile Karadeniz
tilkelerinin diger diinya iilkeleri arasindaki deniz tasimaciligi faaliyetlerinin
gerceklesmesinde kritik rol tistlenmektedir. Tiirkiye’nin limanlarinda islem
goren gemi sayisi 73bin seviyelerini asmistir [21]. Dogu Karadeniz bolgesi
son yillarda tamamlanan sahil karayolu ile birlikte ticari acidan dikkat
ceken bir konuma dogru ilerlemektedir. Bolgede bulunan Trabzon, Rize ve
Artvin illerinde liman tesisleri bulunmaktadir. Bu limanlardan Trabzon
(Alport), Rize(Riport) ve Hopa (Artvin) limanlar: deniz ticaretinde faaliyet
gostermekte olup s6z konusu limanlarda islem yapilan gemi sayis1 yillik

1700 seviyelerini agsmistir [21].

Calismamizda romorkor, romorkaj, c¢ekme kuvveti gibi kavramlar
aciklanmis, glinimiizde limanlarda kullanillan rémorkér tipleri
belirtilmistir. Ozellikle cekme kuvveti hesaplama yontemleri irdelenerek,
literatiirde ¢ekme kuvveti hesabinda genel olarak ti¢ farkli denklemin
kullanildig1 tespit edilmistir. Ancak tiim bu denklemlerin yaninda ABD
Deniz Kuvvetlerinin c¢ekme kuvveti hesaplama yodntemine de yer

verilmistir.

Arastirmamizda Dogu Karadeniz bolgesinin baslica limanlari olan Trabzon,
Rize ve Hopa limanlarinda, ziyaretci gemilerin limana yanasma ve limandan
kalkis manevralarinda kullanilan rémorkérlerin ¢ekme kuvveti degerleri
cercevesinde romorkaj hizmetinin seviyesi ortaya konmustur. Bu amagla
romorkorlerin ¢ekme kuvveti testi yeterlilik belgeleri incelenmistir. Diger
taraftan incelemeye tabi olan rémorkorlerin makine giicli ve pervane yapisi
dikkate alinarak literatiirde yer alan dort denklem kullanilmis ve cekme
kuvveti hesaplamalart yapilmistir. Bunun sonucunda, ¢ekme kuvveti

hesaplamalarinda kullanilan denklemler arasinda farkli sonuglara varildigi
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gorilmiis, ayrica bu sonuglarin da ¢ekme kuvveti sertifika degeri ile
uyusmadigl tespit edilmisgtir.

Arastirmamizin sonucunda genel olarak Dogu Karadeniz limanlarinda
emniyetli manevra gerceklestirebilecek romorkoér tipleri yerine, gemi
manevralarinda kullanilmasi pek de etkin olmayacak rémorkér tiplerinin
kullanildig: tespit edilmistir. Ancak giintimiizde ticaret hacminin biiytimesi
sonucu gelisen deniz tasimaciligina paralel olarak, gemi tonajlar1 ve sayilari
da artmakta ve bu gemilerin manevralarinda kullanilmak tizere manevra
glict yiiksek sahip romorkorlere ihtiya¢ duyulmaktadir. Dogu Karadeniz
limanlarinda yer alan rémorkoérler goz 6ntine alindiginda bu ihtiyaca cevap

verme durumu maalesef simdilik miimkiin géziikmemektedir.

Sonug olarak, limanlardaki rémorkoér envanterinin zayif kalmasi1 rémorkaj
hizmetinde noksanliklar olusturmakta ve bu dogrultuda ilgili limanlarda
yeni tip romorkorlerin hizmete sokulmasi tarafimizca onerilmektedir.
Ayrica klas kuruluslarinin temin ettigi ¢ekme kuvveti sertifikalarindaki
cekme kuvveti degerlerinin, literatiirde kabul géren hesaplama yontemleri
kullanilarak bulunan c¢ekme kuvveti degerleri ile biiyiik farkliliklar

gostermesi konusu dikkatle irdelenmelidir.
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0z

Kilavuzluk hizmetleri seyir emniyeti agisindan yiiksek risk iceren bogaz, gecit,
kanal, korfez ve liman gibi suyollarinda seyir emniyetini arttirmak igin
gtintimiizden 4000 y1l éncesine kadar uzandigi tahmin edilen hizmet tiirtidiir.
Gemilerin zorunlu veya istege bagh kilavuzluk hizmeti almalari kaza riskini
azaltmasina ragmen; kilavuzlu seyirlerde kazalar meydana gelmeye devam
etmektedir. Kazalar diinya ¢capinda 30'dan fazla kaza inceleme kurulu
tarafindan incelenmekte ve incelemeler sonucunda kaza raporlar
yaymlanmaktadir. Bu ¢alismayla sistematik kaza arastirma tekniklerinden
olan Insan Faktéri Analizi ve Smiflandirma Sistemi (HFACS) metodu
kullanilarak, Kilavuz kaptan ile seyir veya manevra halinde bulunan
gemilerde meydana gelen; kaza arastirma kurumlart tarafindan detayl
olarak hazirlanan 40 adet kaza raporu incelenmistir. Kaza raporlarinda ifade

edilen; kazalara neden olan hatalar ve gizli kosullar belirlenmis ve diizeltici
tavsiyelerde bulunulmustur.

Anahtar Kelimeler: Kaza arastirmasi, Kilavuzluk, HFACS,

Human Factor Analysis of Accidents at Pilotaged Vessels

Abstract

Pilotage services are a type of service that is estimated to extend up to 4000
years from today in order to increase safety on waterways such as straits,
passages, canals, gulfs and harbors with high risk of navigation safety. When
Vessels receive compulsory and optional pilotage services, the risk of accidents
is reduced. But accidents happen on pilotage navigation. Accidents are being
investigated by more than 30 accident investigation committees around the
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world and accident reports are published as a result of the examinations. In
this study, 40 accident reports has been analyzed using the Human Factor
Analysis and Classification System (HFACS) method, which is a systematic
accident investigation technique, in which vessels navigating or maneuvering
with a maritime pilot. Errors and confidential conditions caused by the
accident, which are expressed in the accident reports, have been identified and
corrective recommendations have been made.

Keywords: Accident investigation, Pilotage, HFACS,

1. Giris

Deniz kazalari; 6liim, yaralanma, gemi kaybi, gemi hasari, donanim hasari
ya da gevresel kayiplarla sonuglanan istenmeyen olaylardir.[1] Avrupa’nin
onde gelen kaza arastirma kurumu Avrupa Deniz Emniyet Ajansinin
(EMSA) 2016 yilinda yayinladigr deniz kaza ve olay raporlar1 dagilim
raporuna gore kazalarin %43 i¢ sular ve limanlarda %29 ‘i sahil kesiminde
meydana gelmistir[2]. Kilavuzluk hizmeti de; seyir esnasinda akint, riizgar
ve diger etkenlerle tehlike ve ytliksek risk iceren bogaz, gecit, kanal, korfez
ve liman gibi su yollarinda tasitlarin emniyet icinde yol almasini saglamak
tizere bu tehlike ve riskleri taniyip ona gore davranma, bilgi ve deneyimine
sahip kilavuz kaptanlar tarafindan verilir [3]. Kilavuz kaptanin yerel bilgisi,
deneyimi ve gemi personelinin gemiye hakimiyeti, dikkati kilavuzluk
alanlarinda 6nemlidir[4][5]. Kilavuz kaptan ile seyir eden gemilerde yerel
sulardaki akinti, derinlik riizgar hizi, goriis mesafesi, trafik yogunlugu vb.
seyir emniyetine olumsuz etki eden s6z konusu riskler azalmakta ya da
kabul edilebilir bir seviyeye indirmekte ve dolayisiyla seyir emniyetine
onemli bir katki saglamaktadir[6][7]. Fakat kilavuz sularinda kazalar
meydana gelmeye devam etmektedir[8][2][9]. Kilavuzlugun basarili olmasi
insan faktori, makine faktori, cevre faktorii ve yonetim faktoriniin
basariyla yonetilmesine baghdir[10]. Kaza meydana geldiginde ifade edile

faktorlerin yonetilmesinde sorun oldugu soOylenebilir. Benzer kazalarin
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tekrar meydana gelmemesi icin; sebep olan nedenlerin tespiti diizeltici
tedbirlerin uygulanmasi c¢ok oOnemlidir. Bu sebepten dolay1 kaza
arastirmalari gelecekte meydana gelebilecek kazalarin 6nlenmesi hedefi ile

kazaya neden olan etken sebeplerin aydinlatilmasi i¢in hazirlanir.

Diinya’da 30’dan fazla resmi kurulus tarafindan kaza arastirmasi
yapilmaktadir. Kaza arastirma kuruluslar1 IMO’nun yayinlamis oldugu MSC-
MEPC 2000: Deniz kazalar1 ve olaylarinin raporlanmasi ve MSC-MEPC-
2008: Deniz kazalar1 ve olaylarinda kazazedeler ile ilgili durumlarin
raporlanmasi sirkiilerleri referans alarak kaza raporlarin1 hazirlarlar.
1912’de ingiltere’de ilk kaza arastirmasinin yapilip resmi kaza raporunun
yayinlanmasinin ardindan arastirmacilar kaza analizine yonelmistir. Bu
yonelim sonucunda yapilan kaza arastirmalar1 tek bir kaza analizi
yaklasiminin her kazaya uygulanamayacagini gostermistir. Bundan
hareketle literatiir de sektérlerde meydana gelen farkli kaza tiirlerinin
analizinde kullanilmak tizere 50’den fazla kaza analizi metodu ve modeli

ortaya konmustur [11].

Bu calismada, kaza arastirma yontemlerinden sistematik teknikler altinda
degerlendirilen HFACS modeli kullanmilmistir. Calismayla, kilavuzluk
hizmeti alan gemilerde meydana gelen deniz kazalarini tutarh bir sekilde
analizi edilerek aktif ve gizli hatalarin veya eksikliklerin bulunmasi
amaclanmistir. Bulunan eksiklikler ve gecmis literatiir goéz Oniinde

bulundurularak diizeltici tavsiyelerde bulunulmustur.
2. Literatiir Taramasi

HFACS yapisinin ge¢miste ¢cok farkhi alanlarda uygulanmistir. Yapilan
calismalara bakildiginda; Boquet ve arkadaslar1 Acil tibbi nakliye
araglarinin  yapmis oldugu kazalarin aktif ve pasif kusurlarin

incelenmesinde kullanilmistir[12]. Reinach ve Viale , HFACS'1n ana yapisi
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tzerinde degisiklik yapilarak demiryolu kazalar1 HFACS modeli (HFACS-
RR) ortaya koymuslar ve demiryolu kazalarini incelemislerdir[13]. Celik ve
Cebi deniz kazalarinin arastirilmasi i¢in analitik HFACS gelistirmeyi
amaclamislardir. HFACS metoduyla tespit edilen insan faktorlerini Fuzzy-
AHP metodu ile degerlendirerek HFACS’1 analitik hale getirmislerdir.
Ortaya koyduklar1 analitik HFACS metoduyla bir kuru yiik gemisinde
meydana gelen patlama kazasini inceleyerek metodu test etmislerdir[14].
Batalden ve Sydnes MAIB kaza veri tabanindan alinan 94 kaza analiz
edilerek kaza nedenleri ve nedensel faktorleri tespit edilmistir. Bu nedensel
faktorler emniyetli yonetimin gereklerini kapsayacak sekilde, ISM Kodun
boélimlerine ve HFACS yapisindaki basliklara gore kodlamis ve sonuglar
karsilastirlmistir[15]. Soner ve arkadaslar1 ¢alismalarinda gemilerde
siklikla karsilasilan ve kazalara yol a¢an eksikliklerin tahmin edilmesi ve
ortadan kaldirilmasina yonelik bir model ortaya koymay1 amaclamislardir.
Bu amaca yonelik olarak HFACS ve Bulanik Bilissel Esleme (FCM) metotlar:
birlestirilerek HFACS-FCM modeli gelistirilmistir. Gelistirilen model
eksiklikleri (yangin) iceren bir veritabani lizerinde uygulamistir. Sonug
olarak gemilerde yanginin emniyetsiz eylemler, emniyetsiz eylemleri
hazirlayan 6n kosullar, emniyetsiz denetim ve kurumsal etkiler gibi biitiin
kategorilerdeki kok ve alt nedenlerden kaynakl olarak ortaya ¢ikabilecegi

belirtilmistir[16]

Kilavuzlu gemilerde meydana gelen kazalara katki yapan faktorler gegcmiste
yapilan ¢alismalarda; yorgunluk, zayif iletisim ve dil engelleri [17][18][19]
Koprii tstii ekibi tarafindan hata diizeltme eksikligi [20] veya kilavuz
kaptanl seyir planinin derlenmesinde ve degistirilmesinde eksiklikler[18]
olarak tespit edilmistir. Ayrica kilavuzluk teskilatlar1 lizerine yapilan
calismalarda; Ugurlu ve arkadaslar1 Kilavuz Kaptanlar ve yaptiklar1 anket
calismasiyla kilavuz kaptan egitim altyapisini, mesleki tecriibelerini,

calisma kosullarini, kilavuzluk teskilatinin sahip oldugu rémorkorlerin ve
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kilavuz botunun yeterlilikleri ve kapasiteleri, konaklama tesislerinin
durumunu, operasyonel, ekonomik ve c¢evresel kisitlamalarini
degerlendirmeleri istenmistir. Anket calismasinin sonucunda Tiirkiye'de
ideal kilavuzluk teskilati modeli gelistirmek icin mevcut pilot orgiitlerin
olumlu ve olumsuz yo6nlerinin tespitini yapmislardir[21]. Lappalainen ve
arkadaslar1 Finlandiya sularinda pilot uygulama ve pilotluk faaliyetinin
gercekte nasil yapildigi ile literatiirde mevcut en iyi pilotluk uygulamalari
arasinda 6nemli farkliliklar tespit etmislerdir. Kdpritstii takim yonetimi,

iletisim, eksik sefer planlamasina vurgu yapmislardir[22].

3. Metod

Insan Faktérleri Analiz ve Siniflandirma Sistemi, Shappell ve Wiegmann
tarafindan Reason’in Isvicre Peyniri modeli temelinde veri analiz araci

olarak ve kaza arastirmalarinda kullanilmak tizere gelistirilmistir[23].

Kurumsal Etkiler
Emniyetsiz Eylemleri Emnivetsiz _
Hazirlayan On Denetim__ - e
Emniyetsiz. Wogullar B L[ )~ Y

|
Eylemler Tehlike

oy ..l \;\ Ijk_.’:»'f--- ;

Kayiplar

Basansizhk veya
Eksiklik

Sekil 1. Reason’un Isvicre Peyniri modeli [23] [24]

Reason’in modelinde hatalar veya eksiklikler olarak ifade edilen peynir
dilimindeki delikler, HFACS sisteminde alt Kkategoriler olarak
tanimlanmistir. HFACS ¢ergevesi 4 ana kategoriden olusmaktadir. Bunlar
Sekil 2’de goriildiigii gibi emniyetsiz eylemler, emniyetsiz eylemi hazirlayan
on kosullar, emniyetsiz denetim ve kurumsal etkilerdir. Emniyetsiz

eylemler 2 alt kategoride 6 bashiga ayrilmaktadir. Bu alt basliklar; karar
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hatalari, beceri hatalari, algilama hatalarn ile yasal diizenleme ihlalleri,
prosediir ihlalleri, suistimallerdir. Emniyetsiz eylemi hazirlayan o6n
kosullar 7 alt kategoriyi icermektedir. i¢ ve dis cevreden olusan cevresel
faktorler, olumsuz zihinsel durum, olumsuz fiziksel durum ve fiziksel-
zihinsel sinirlamalardan olusan takim tyelerinin standart alti durumu,
goreve hazir olma ve kopriisiti takim yonetiminden olusan takim
liyelerinin standart alt1 uygulamalari. Emniyetsiz denetim 3 alt kategoridir.
Bunlar yetersiz yonetim, uygunsuz olarak planlanmis is planlamasi,
problemi ¢6zmede basarisizlik. HFACS c¢ercevesinin son Kkategorisi
kurumsal etkilerdir. Kurumsal etkiler kaynak yonetimi, kurumsal ortam ve

kurumsal siirec¢ basliklarindan olusmaktadir.

HFACS |

] o | ) — RN R 1 -
. . Emniyetsiz . .
Kurumsal Etkiler Emnlyevtm Eylemi Hazirlayan Emniyetsiz |
Denetim P Eylemler
On Kosullar
B —— E— 1
Takim Uyelerinin Takim Uyelerinin Cevresel |
et Kaynak YOnetimi | Yetersiz Denetim Standart Alti Standart Alti N Hatalar ihlaller
Faktorler
Durumu Uygulamalari |
Uygunsuz Olarak Olumsuz Zihinsel Goreve Hazir | : | |Yasa| Diizenleme
jed Kurumsal Ortam Planlanmig e I¢ Cevre e Karar Hatalari : "
Durum Olma Ihlalleri
Operasyonlar | |
[ [ Problemi . P | [
em Kurumsal Stireg Cozmede Olumsuz Fiziksel KOprL{UStu. Ték'm Dis Cevre | = Beceri Hatalar Prosediir ihlalleri
Durum Yonetimi
Basarisizlik |
Fiziksel ve [ NN ]
- Zihinsel m=  Algi Hatalari Suistimaller
Sinirlamalar

Sekil 2. HFACS-Deniz Kazalari cercevesi

Yapilan ¢alismayla; 2000-2016 yillar1 arasinda kilavuz kaptan refakatinde
seyir eden gemilerde meydana gelen catma/catisma ve karaya oturma
kazalar1 incelenmistir. Calisma kapsaminda, 7 farkli kaza arastirma

kurulusunun yayinlamis oldugu detayh kaza raporlari arasindan toplam 40
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adet kaza raporunun HFACS analizi yapilmistir (Tablo 1). Analizler uzakyol
kaptan ehliyetine, deniz kazalar1 konusunda bilimsel ¢alismalar yapmis 3

kisilik yazar kadrosu tarafindan yapilmistir.

Tablo 1. Calismada yararlanilan kaza veri tabanlari

Kaza Veri Tabam

T Oturma Catisma Catma Toplam

Tsb (Kanada) 12 6 2 20
Maib (Birlesik 3 4 2 9
Krallik)

Bsu (Almanya) 2 2 1 5
Ntsb (A.B.D) - 2 - 2
Atsb (Avusturalya) 1 1 - 2
Jtsb (Japonya) 1 - - 1
Pkbwn (Polonya) - 1 - 1
Toplam 19 16 5 40

Analizi edilen her bir kaza raporunda meydana gelen kazalarin aktif
nedenleri ve gizli kusurlari belirlenmistir. Belirlenen kusurlar HFACS yapisi
altinda siniflandirilmistir. Siniflandirilan aktif nedenleri ve gizli kusurlar
icin frekans analizi yapilmistir. Elde edilen sayisal veriler géz oniinde
bulundurularak, kilavuz kaptan refakat ettigi gemilerde meydana gelen
catma/catisma ve karaya oturma kazalarina neden olan etken faktorler ve

oncelikli agirliklari ortaya konmustur.

. Bulgular

Analizi yapilan kazalarin HFACS modeli kapsaminda c¢atilarinin ve alt
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kategorilerin frekans ve onem dereceleri Tablo 2’ de gosterilmistir. Elde
edilen sonuglara gore Emniyetsiz eylemleri hazirlayan 6n kosullar %52’lik
onem derecesi ile kilavuzlu gemi kazalarinin olusumunda en etkili ¢atidir.
Emniyetsiz Eylemleri hazirlayan 6n kosullar ¢atisini sirasiyla; Emniyetsiz
eylemler (%21), Kurumsal etkiler (%20) ve Emniyetsiz denetim (%6)

izlemektedir.

HFACS seviyelerinin altinda yer alan ilk kategoriler incelendiginde (Tablo
2) Olumsuz zihinsel durum (%10), Uygunsuz yonetim faaliyetleri (% 9),
Beceri (%9), Iletisim yoksunlugu (% 8) ve Hava ve deniz sartlar1 (% 7)
kilavuzlu gemileri meydana gelen kazalarinin olusumunda en 6nemli ilk bes

kategori oldugu goriilmektedir.

1- Olumsuz zihinsel durum: Bu kategoride en sik karsilasilan etmenler;
Kopriiisti ekibinin durumsal farkindalik eksikligi, kaptanin asir1 6zgtiveni
ve rahatlig), Kopriitsti seyir cihazlarina asir1 giiven seklindedir.

2- Uygunsuz yonetim faaliyetleri: Bu kategoride en sik karsilasilan
etmenler; Takim yonetimindeki gevseklik, acil durumlarin yonetimindeki
basarisizlik ve kaptanin yonetim yetersizligidir.

3- iletisim yoksunlugu: Bu kategoride en sik karsilasilan etmenler; kilavuz

kaptan- k/i ekibi iletisim eksikligi, Gemi-gemi iletisim yoksunlugu ve
Raporlama eksikligidir. (seyir emniyetini tehlikeye sokacak makina
arizasini kaptana veya kilavuz kaptana raporlamama)

4-Beceri: Bu kategoride en sik karsilasilan etmenler; Arpa radar
kullanmada basarisizlik, Ecdis takibi, Kaptanin makine kontrol panelini

etkin olarak kullanamamasidir.

5-Hava ve deniz sartlari: Bu kategoride en sik karsilasilan etmenler; Gece,

sis, akintidir.
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Tablo 2. HFACS Frekans Analizi Tablosu

£ %
1. KURUMSAL ETKIiLER 80 20
Egitim ve Sefer 3 1
a- i- Insan Kaynaklari Asinalik Gemiye 11 3
Kaynak Adam Donatimi 6 2
Yonetimi [~ . Yetersiz Ekipman Donatimi 2 1
ii-Ekipman ve Tesis -
Uygunsuz Ekipman 2 1
Kaynak Yonetimi Toplam 24 6
Iletisim ve Koordinasyon 0 0
i- Kurumsal Yap1 Kumanda Zinciri 0 0
b- Yetki Dagilimi 0 0
Kurumsal Torti 3 1
erfi
Ortam | ji_ politikalar
Uyusturucu ve Alkol 0 0
iii- Kurum Kiltiiri 0 0
Kurumsal Ortam Toplam 3 1
i- Operasyon YOnetimi 19 5
Prosediir K kl 14 4
¢ Kurumsal | ii- Yasal Eksiklikler oser Ry
Siireg Mevzuat Kaynakli 0 0
A, . Risk Analizi 12 3
iii- Gézden Gegirme - — - -
Emniyet Degerlendirmesi 8 2
Kurumsal Siire¢ Toplam 53 13
2. EMNIYETSiZ DENETIM 24 6
a- Yetersiz Denetim 16 4
b- Uygunsuz Olarak Planlanmis Operasyonlar 7 2
c- Problemi C6zmede Basarisizlik 1 0
3. EMNIYETSIZ EYLEMI HAZIRLAYAN ON KOSULLAR 205 52
Takum Uvelerin i- Olumsuz Zihinsel Durum 38 10
a- Takim Uyelerinin = —
Standart Alt Durumu ii- Olumsuz Fiziksel Durum 6 2
iii-Fiziksel ve Zihinsel Sinirlamalar 1 0
Takim Uyelerinin Standart Alti Durumu Toplami 45 11
. o i- Goreve Hazir Olma 9 2
b- Takim Uyelerinin ii- Uygunsuz Yonetim Faaliyetleri 37 9
Standart Altt Sortiistii | Tletis P——
Uygulamalart Kopriitisti | [letisim yoksunlugu 32 8
Takim | Koordinasyon Eksikligi 7 2
Takim Uyelerinin Standart altt Uygulamalart Toplamu 85 22
L. Arizalar 12 3
i- i¢ gevre -
. Dizayn Kusurlari 10 3
c- Cevresel Faktorler -
i d Hava deniz kosullari 28 7
II-dis gevre Konumsal kisiltlamalar 25 6
Cevresel Toplami 75 19
4. EMNIYETSIiZ EYLEMLER 84 21
i- Beceri 35 9
a- Hatalar | ii- Karar 12 3
iii- Algi 4 1
Hatalar Toplam 51 13
i- Yasal Diizenleme (Regiilasyon) 8 2
b- Ihlaller [ii- Prosediir 8 2
iii- Suistimaller 17 4
Inlaller Toplam 33 8
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5. Sonuglar ve Oneriler

Ge¢miste kilavuz kaptan ile seyir halindeki gemilerde meydana gelen
oturma ve ¢atma/catisma kazalari; Marshal Adalar1 Denizcilik Yonetimi-
2011[8] ve Kanada Ulastirma Giivenligi Kurulu-1995 (Tsb)[19] tarafindan
yayinlanan raporlarinda kazaya etken faktorler calismadan elde edilen
sonuglarla parellik gostermektedir. Raporlarin yayinlanmasindan
glinimiize ¢ok zaman ge¢cmesine ragmen kazalara etken faktorlerin ayni

olmasi kapsamli degisimleri zorunlu hale getirmektedir.

Yapilan calismayla kilavuzlu seyirlerde 6zellikle Olumsuz zihinsel durum,
Uygunsuz yonetim faaliyetleri, Iletisim yoksunlugu, Beceri, hava ve deniz
sartlarinin degerlendirilmesine odaklanilmali ve bu kosullarin olusumu
engellenmelidir. Bu kapsamda ge¢miste yapilan ¢alismalar ve bu ¢alismanin

sonucunda elde edilen tavsiyeleri su sekilde siralayabiliriz;

e BRM (Kopriistii Kaynak Yonetimi) kursunun kapsami genisletilerek
seyir emniyetinin tiim paydaslarini (vardiya =zabitlerini, vardiya
miihendislerini, Vts operatort, kilavuz kaptanlari, romorkor personelini,
rihtimda gorevli personel ) icine alacak sekilde Deniz Kaynak Yonetimi
(MRM) olarak degistirilmesi ve gorev tanimlarinin ayrintii olarak
aktarilmasi[25].

e Kopriiusti Ekip ftyelerinin tamami arasinda iletisim, konumsal
kisitlamalar, hava-deniz kosullar1 ve sefer plani paylasiminin eksik
olmasi hatalara neden olmaktadir. Gelistirilecek teknolojik alt yapi ile
Kilavuz kaptanlarin sefer planlarini veya manevra detaylan ile ilgili
bilgileri ECDIS Elektronik Harita Gdsterimi ve Bilgi Sistemi lizerinden
paylasmalari farkindalig1 artiracag diisiintilmektedir[26][27][18].

e Kilavuzluk hizmetlerinin etkin altyapisi kurulmaly, kilavuzluk hizmetleri
icin kullanilan araglarin yeterli ve teknolojik gelismelere uygun olmasi

saglanmaldir. Her kilavuz kaptana tasinabilir Kilavuz Kaptan Birimleri
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(Portable Pilot Unit (PPU)) gibi teknolojiler ile kilavuz hizmeti vermesi
saglanmalhdir[7]. Ayrica cihazin icine takilacak cip ile kilavuzluk
teskilatinin kilavuz kaptanin performansini ve mesleki eksikliklerinin
degerlendirmesine olanak saglayacaktir[18].

¢ Gemi kilavuzluk riskini kontrol etmek veya azaltmak i¢in gemi kilavuzluk
faktorlerini (hava ve deniz faktori, gemi faktorid, romorkor faktori, su
yolu / liman faktori) analiz etmek ve degerlendirmek gerekir[10][28].
Yapilan degerlendirmeler ticari kaygilardan arindirilmis seffaf
yapilmalidir[21].

¢ Gemikaptaninin meslegine ve gemisine hakim ¢ok iyi bir takim yoneticisi
olmasi, gemi operasyonlarini daha emniyetli hale getirmektedir. Bu
ylizden gemi isleticisi sirketlerin kaptan atamasi yaparken, erken
terfiden 6zellikle kaginmasi, tliim geminin yonetimini iistlenecek olan
kisiyi gemi tecriibesini baz alarak atamasi gerekmektedir.

e Kilavuz kaptanlara simiilatér, romorkér, model gemi ve gercek
manevralar dahil olmak lizere kombine egitim verilmelidir. Egitimler
glincel gemi teknolojileri kapsaminda belli araliklarla yenilenmelidir[21]

[18].

Bu calismanin temel sinirlamasi, incelenen kaza sayisinin diisiik
olmasiyla iligkilidir. Gelecekte kaza veri tabanlarinin ¢esitlendirilerek ve
kaza sayilar1 artirilarak istatiksel olarak daha anlamli sonuglar elde

edilebilir.
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Abstract

Tugboats and tugboat crew have an important role in ensuring that vessels
can maneuver safely, especially during port maneuvers and transiting narrow
waters. Tugboats are also used in fire-fighting, to rescue the grounded ships,
and to take on the task of breaking ice during ice navigation. These activities
are accompanied by some dangers and pose risks for tugboat and tugboat
crew. In this context, this study reviews accident reports published by the
international accident investigation organizations concerning tugboat and
tugboat crew. The obtained data are analyzed by content analysis method in
terms of type of tugboats, cause of accidents, consequence of accidents, flag of
tugboats and etc. It is revealed that collision is the most common accident type
occurred on tugboats and human error was found dominating main cause of
tug accidents with 75% (lack of knowledge, training experience, poor
communication and breach of working procedures etc.).

Keywords: Tugboat Operations, Tugboat Crew, Tugboat Accidents

1. Introduction

In maritime industry, small and sturdy vessels with powerful machines are
known as tugs, which assist the ship's port-side maneuvers, tow ships that
are unable to navigate by themselves, and are equipped with dredging and
salvage tools in order to achieve service as follows: fire-extinguish, ice-
breaking, etc. [1]. Three types of tugboats can be mentioned when they are
classified according to the service area. These are oceangoing, port and
river tugboats [2]. In addition, according to the propulsion systems, the
tugboats are divided into three groups: conventional, ASD (Azimuth Stern

Drive) and tractor [3]. Tugs are industrial vessels, regardless of which
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category they belong to, and they move to fulfill their tasks quickly and
efficiently [2].

All maritime operations involve natural risks and hazards, but the operation
done by the tugboats puts them in a special category. Compared to other
boats, the tugboats, which are much smaller in size, require a lot of
equipment for their activities. This leads to the overcrowding of the
restricted area and, consequently, ascends the possibility of accidents [4].
The tugboat operation is one of the most difficult and dangerous activity.
This type of operations, involving stretched tow lines and cranes, that push
people into dangerous weather conditions and put them in positions where
they may collide with larger boats. Each of these can cause serious accidents
and even death [5].

Factors affecting the quality of tug operation in practice include the number
of tugboats, the horsepower of the tugboats, the operational skills of the
tugboat operators and the working environment [6]. Previous studies have
shown that tug defects are one of the causes for marine accidents in ports
[7].

Tugboats are able to serve the larger ships than themselves, in port area
maneuvers, restricted waters, canal passes, rescue operations and similar
sensitive situations. In such operations where safety navigation
environment is under pressure, tugboats prevent negative events being
happened. From this point, tugboats have great importance in terms of
ensuring navigation safety. However, some accidents are inevitable.

In this study, reports of accidents involving tugboats were reviewed and
analyzed. The data in the reports were categorized such as type of tugboats,

cause of accidents, consequence of accidents, flag of tugboats and etc.
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2. Literature Review

There exists an extensive amount of study on various aspects of marine
casualty in related literature. Due to the nature of the workplace
environment, it is most probably that an accident may occur [8]. Therefore,
marine casualties have considerably been studied by several researchers.
Antoa and Soares [9] made a comparison analyses a total of 40 commercial
vessel accidents with the study of similar number of high-speed craft
accidents. In the study, the sequences of events causing to accidents were
highlighted and the associated invisible or causative factors were identified.
The study was identified the human element as the key factor. Celik and
Cebi [10] aimed to generate a Fuzzy Analytical Hierarchy Process (FAHP)
based Human Factors Analysis and Classification System (HFACS) to define
the role of human elements in marine accidents. The study revealed that the
skill-based and coordination/communication factors were the primary
cause for the shipping accidents. Martins and Maturana [11] prepared a
study in order to introduce an analysis of the human factor contributing to
collision/grounding of oil tankers at Brazilian coasts. A fault tree analysis
was conducted to reveal cause of accident. Mullai and Paulsson [12] aimed
to form a conceptual model for analysis of marine casualty. There was a
large quantity of empirical data which was profoundly analysed in this
model. The model was clustered into eleven main categories and indicated
valid and reliable results. Chauvin et al. [13] conducted a study on
organizational and human factors in collision at sea using HFACS. The
results showed that a great deal of collisions at sea was based on decision
errors. On the other hand, loss of situation awareness and lack of
communication were another factors for causing collision. Akyiiz [14]
proposed an Accident Analyze Mapping (AcciMap) and Analytical Network
Process (ANP) based hybrid accident analysis model to investigate

navigational contingencies especially grounding accidents. The model was
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tested and demonstrated with real grounding accident. Erol and Basar [15]
made a research on marine accidents occurred in SAR area in Turkey by
using decision tree method. The study revealed that the most of the accident
resulted from human factor such as navigational failure and carelessness.
Senol et al. [16] conducted a study to define the rate of defects of vessels
and to propose pairwise comparison by using AHP method. Kum and Sahin
[17] aimed to analyze Arctic Region marine accidents from 1993 to 2011 by
using root cause method. Injury was found as the most occurred accident
and negligence and careless had the highest priority for causing of
accidents. Ugurlu et al. [18] conducted a study on collision and grounding
accidents occurred in oil tanker by using Fault Tree Analysis (FTA) method.
The results of the study revealed that the main reason of the accidents
comprised navigational violation and lack of communication for collision
accidents, interpretation failure and lack of communication for grounding
accidents. Yildirim et al. [19] made a study on human factor in grounding
situation for container ships using AHP method. The results revealed that
the carelessness, fatigue, navigation without lookout, lack of
communication and etc. were the main reasons for accidents. Studies

related with marine casualty can be seen in detailed in Table 1.

3. Methodology

Data on accidents related with tugboats was obtained from international
accident investigation organizations which shared the investigation reports
in their website. Also, the Marine Casualty and incident Module of Global
Integrated Shipping Information System (GISIS) and notifications and
accident investigation reports module of European Maritime Safety Agency
(EMSA) were used to reach accident investigation reports. A total of 15
organizations, shown in Table 2, were accessed from website and a total of

75 accident reports were collected and analysed according to some
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categories such as type of tugboats, cause of accidents, consequence of
accidents, flag of tugboats, etc. Accident reports ultimately affecting

tugboats and tugboats crew were included within the scope of the study.

Table 1. Studies Related with Marine Casualty.

Accident Type Analysis Method Ship Type References
All Comparative Commercial Antoa and Soares [9]

Analysis Vessel

High Speed
Craft

All HFACS All Celik and Cebi [10]

FAHP
Occupational accident WAIT Fishing Vessel Antao et al. [20]
Collision/Grounding FSA Tanker Martins and Maturana

[11]
All Model Proposal All Mullai and Paulsson
(12]

Collision HFACS All Chauvin et al. [13]
Grounding AcciMap All Akytiz [14]

ANP
All Decision Tree All Erol and Basar[15]
Collision AHP All Senol et al. [16]
Collision/Grounding FFTA All Kum and Sahin [17]
Collision/Grounding FTA 0il Tanker Ugurlu et al. [18]
Grounding AHP Container Yildirim et al. [19]
Injury Probit Regression  Container Zheng etal. [21]

The study consists of three steps. The first step is the collection of relevant
reports that the accident investigation organizations have published. The
second step is to examine these collected reports in detail and record the
data in the excel file according to the specified categories. The last step is to
obtain and evaluate the findings by applying frequency analysis with SPSS
20.0 [22].

This study aims to reveal and discuss the types, reasons, consequences and
other findings of accidents that occurred in tugboats. It is thought that the
study provides significant comprehension with regard to reasons of

accidents regarding tugboats.
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Table 2. Accident Investigation Organizations that Accident Reports Were Obtained.

Organization Abbreviation Country
Accident Investigation Board Norway AIBN Norway
Australian Transport Safety Bureau ATSB Australian
Federa.ll Bl.lreau of Maritime Casualty BSU German
Investigation

Danish Maritime Accident Investigation DMAIB Danish
Board

Dutch Safety Board DSB Holland
State l\/.[arllne Accident Investigation SMAIC Poland
Commission

Marine Accident Investigation Branch MAIB UK
Marine Accident Investigation Committee MAIC Cyprus
Cyprus

Hellenilc B}lreau for Marine Casualties HBMCI Greece
Investigation

Transportation Safety Board of Canada TSB Canada
Transport Accident Investigation TAIC New Zealand
Commission

Swedish Accident Investigation Board SHK Swedish
United States National Transportation NTSB USA
Safety Board

Safety Investigation Authority SIA Finland
Accident Investigation Board KAIK Turkey

4. Findings

Data used in this study obtained various tug accidents reports issued by
countries’ accident investigation units or maritime authorities such as
Transport Safety Board of Canada (TSB), Accident Investigation Board
(KAIK) and Marine Accident Investigation Branch (MAIB) and etc. Table 3
shows the distribution of tug accidents reports according to preparatory
accident investigation unit/branch or maritime authority. A total of 75 tug
accident reports were obtained from these marine accident investigation

units. More than half of these accidents (63%) were reached through TSB,

KAIK, MAIB and ATSB’s websites.
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Table 3. Distribution of accident reports according to preparatory accident investigation

unit

Organization Country Number of Reports Percent (%)
TSB Canada 17 22,7
KAIK Turkey 14 18,7
MAIB UK 9 12,0
ATSB Australia 8 10,7
BSU Germany 7 9,3
TAIC New Zealand 5 6,7
DMAIB Denmark 4 5,3
NTSB USA 3 4,0
SMAIC Poland 2 2,7
AIBN Norway 1 1,3
DSB Holland 1 1,3
HBMCI Greece 1 1,3
MAIC Cyprus 1 1,3
SHK Sweden 1 1,3
SIA Finland 1 1,3
Total 75 100

International Maritime Organization Maritime Safety Committee-Marine
Environment Protection Committee circular on Reports on marine
casualties and incidents [23] was used to classify tug accidents according to
their severity. Even though MSC-MEPC.3/Circ.4/Rev.1 [24] supersedes
MSC-MEPC.3/Circ.3, the older circular [23] was used due to reporting of
most of the accidents reports which used in this study was carried out on
the basis of MSC-MEPC.3/Circ.3. In this context, according to [23], “very
serious casualties” are casualties resulting in total loss of the ship, loss of
life and extreme contamination, “serious casualties” are casualties to ships
which involve collision, contact, fire, explosion, foundering and etc.
resulting in severe structural damage, extreme accommodation damage,
pollution and serious injury. And “less serious casualties” are casualties to
ships which are not considered as “very serious casualties” and “serious

casualties”.
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Table 4 shows the distribution of tug accidents according to accident
severity, accident types and consequence of accidents. A total of 39 within
75 tug accidents were reported as serious casualty, 41,3 % and 6,7 % of the
accidents were very serious casualty and less serious casualty, respectively.
It is seen that less serious casualties are much less than other type of
casualties in terms of severity of accident. This huge difference stems from
high level of under-reporting of less serious casualties, while there is little
under-reporting of very serious casualties. It appears that percent of tug
accidents due to collision/contact is relatively higher than other type of

accidents (33,3%).

Table 4. Distribution of tug accidents according to accident severity, accident type and

consequence of accident

Accident Severity f %

Serious Casualty 39 52,0
Very Serious Casualty 31 41,3
Less Serious Casualty 5 6,7
Accident Type

Collision/Contact 25 33,3
Flooding/Foundering 17 22,7
Capsizing 8 10,7
Fire/Explosion 6 8,0
Grounding 6 8,0
Injury 5 6,7
Line Connection Break 5 6,7
Loss of Control 2 2,6

Loss of Life 1 1,3

Consequences

Damage 34 45,3
Total Loss 11 14,7
Injury 9 12,0
Injury/Damage 7 9,3

Injury/Loss of Life 7 9,3

Damage/0il Spill 3 53

Injury/Total Loss 2 2,7

Total Loss/Loss of Life 2 2,7

Total 75 100
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Collision is defined as striking or being struck by another ship, regardless
of whether under way, anchored or moored. However, contact is defined as
striking or being struck by an external object but not another ship. The next
most important accident type is flooding/foundering, followed by capsizing
and fire/explosion. Almost 60% of these 75 tug accidents were resulted in
damage to the tug and it is seen that injury to seafarers on the tugs (25
injuries) and loss of life (9 fatalities) were other notable consequences of
tug accidents. Also, a third of the tug accidents had multiple consequences
(e.g. total loss and loss of life were together as a consequence of accident in

two cases).

Table 5 shows the distribution of tug accidents according to type of tug, tug
flag and classification society of tug. With respect to type of tug, around 50%
of tugs involved in accidents were conventional tug, almost 26,7% were
azimuth stern drive (ASD) tug and only a total of 5 within 61 were tractor
tug. As might be expected, the number of accidents that occurred in
conventional tugs was found higher due to those conventional tugs have
been widely used until recently than other types of tugs. However,
nowadays ASD tugs and tractor tugs are mostly preferred by port

authorities and pilotage organizations to assist big vessels.

In terms of flag of tug, almost all of tugs involved in accidents were
registered in developed or developing countries such as Canada (22,7%),
Turkey (13,3), Australia (8,0%), Germany (8,0%) and UK (8,0%) etc., while
there were reached a few tug accident reports in which tugs hosting flag of

convenience (Table 5).

Regarding table 5 for classification societies, which support countries of
registry in performing their technical responsibilities, it is seen that around
50% of the tugs involved in accidents were certified by classification

societies which are member of International Association of Classification
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Societies (IACS), while almost 18% of the tugs were certified by non-IACS
classification societies. However, 24 tugs involved in accidents were not
certified by any classification societies or their classification societies were

not specified in the accident report.

Table 5. Distribution of tug accidents according to tug type, tug flag and classification

society of tug

Type of Tug f %
Conventional 37 49,3
Azimuth Stern Drive 20 26,7
Tractor 5 6,7
Missing Value 13 17,3
Flag
Canada 17 22,7
Turkey 10 13,3
Australia 6 8,0
Germany 6 8,0
UK 6 8,0
New Zealand 4 5,3
Denmark 3 4,0
USA 3 4,0
Holland 3 4.0
Greece 2 2,7
Poland 2 2,7
Norway 2 2,7
Other 11 14,6
Classification Society
Lloyd’s Register 14 18,6
Other 13 17,3
Germanischer Lloyd 7 9,3
An-lerllcan Bureau of 6 8,0
Shipping
Bureau Veritas 5 6,6
Det Norske Veritas 2 2,7
Polish Register of Shipping 2 2,7
He.llerlnc Register of 1 14
Shipping
Russian Maritime Register

o 1 1,4
of Shipping
Missing Value 24 32,0
Total 75 100

As seen from Table 6, lack of training/experience/competency/knowledge

(28%) and equipment/mechanical failure (17,3%) were main causes of tug
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accidents. Lack of proper and permanent maintenance, improper use of
equipment and use of defective equipment led to technical and mechanical
problems which caused to tug accidents. Breach of working procedures
which is mostly related to lack of knowledge or training and poor
communication onboard tug or between tug and ship were found other
main contributing factors to tug accidents. It is clearly seen that 75% of tug

accidents were caused directly by human error.

Table 6. Distribution of main causes of tug accidents

Main Causes of Accident f %
Lack of training/experience/competency/knowledge 21 28,0
Equipment/mechanical failure 13 17,3
Breach of working procedure 9 12,0
Poor communication 7 9,3
Bad weather 7 9,3
Negligence 6 8,0
Fatigue 4 5,4
Lack of situational awareness 4 49
Lack of operational procedure 2 2,8
Inadequate manning 1 1,4
Missing value 1 1,4
Total 75 100

5. Conclusion

This research intended to explore main causes of tug accidents and to give
general overview on tug accidents. However, due to limited accident
reports, making generalization for the characteristics of tug accidents or
making comparison with other type of ship accidents would not be reliable.
75 tug accident reports were obtained from countries’ marine accident
investigation units and after applying content analysis to these accident

reports, descriptive statistics were given in the study.
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Under-reporting of maritime accidents is seen as a big issue not only for
authorities endeavoring to enhance maritime safety but also to other
interested parties using casualty statistics in accident analysis [25] and
their academic researches. Serious casualty and very serious casualty
reports comprised of almost 94% of these tug accident reports, while less
serious casualty reports only comprised 6% of them. As seen from the
obtained tug accident reports, under-reporting relates largely to the less
serious casualties and incidents. Therefore, necessary concern should be
given to report less serious casualties for attaining more reliable and

significant implications from accidents analysis.

As expected, collision was found the most common accident type because
of that tugboats mostly navigate in narrow spaces. Also, tugboats have been
used for difficult maneuvers which enforce them to interact with giant
ships. As a result of high density interaction with tugboats and ships,
damage to the tugboats or ships were appeared as the most conspicuous
consequence of tug accidents. Besides, the other common consequences of
tug accidents were injuries and fatalities which arouse from working on

small, crowded and slippery deck.

Human error was found dominating main cause of tug accidents with 75%
(lack of knowledge, training experience, poor communication and breach of
working procedures etc.). Another main cause of tug accident was
equipment failure which can be prevented by proper and constant
maintenance. As a conclusion, effectively dealing with the human factor can
reduce the exposure to casualties. And also, a safety management system
allows an organization to establish building blocks for human error

reduction.

In this study, with limited accident reports, the general overview on tug

accidents and main causes of tugboat accidents were tried to be explored.
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Further studies should be carried to explore the main causes of tugboat
accidents by means of in-depth analysis. Also, after reaching a sufficient
number of accident reports related to tugboat accidents, it is recommended
to use data mining techniques to explore main factors contributing to

tugboat accidents.
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0z

Arastirmanin amaci; kilavuzluk hizmetlerinin seyir ve ¢evre emniyetine
katkisini ortaya koymak icin Istanbul ve Canakkale Bogazlari’'nda 2001-2016
yillart arasinda meydana gelen deniz kazalarinin tiirleri ve gemilerin kilavuz
kaptan alma oranlarini karsilastirmak; kaza tiirii ve kilavuz kaptan
alinmasina iliskin frekans dagilimlarini vermek ve Ki-Kare Testi (x2) ve
Cramer’s V Testleri ile analiz etmektir. Calismanin bulgulary; (i) Istanbul
Bogazi’'nda en fazla ¢atisma (%39,9), daha sonra karaya oturma (%18,8);
Canakkale Bogazi’'nda en fazla karaya oturma (%36,4), daha sonra ¢atisma
(%26,1) meydana gelmistir; (ii) S6z konusu dénemde Istanbul Bogazi'nda
kazaya karisan gemilerin %57,47i, Canakkale Bogazi’nda kazaya karisan
gemilerin %53,3’ii kilavuz kaptan almamstir; (iii) Istanbul Bogazi’ndan
catismaya karigsan gemilerin %69,4’li, Canakkale Bogazi’'nda %55,8’i kilavuz
kaptan almamustir; (iv) Istanbul Bogazi’'nda gemilerin karistigi kaza tiirii ile
kilavuz kaptan alinmasi arasinda zayif diizeyde iliski var; Canakkale
Bogazi’nda ise iliski yoktur. Calismanin sonug¢ béliimiinde genel bir
degerlendirme yapilmis olup, seyir emniyeti ve ¢evre giivenligini saglamak
icin Tiirk Bogazlari’ndan gecen gemilerin kilavuz kaptan almalarini tesvik
etmeye iliskin onerilerde bulunulmustur.

Anahtar Kelimeler: Istanbul Bogazi, Canakkale Bogazi, deniz kazasi,
catisma, kilavuz kaptan.
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An Analysis of the Relationship Between Types Of Marine Accidents
and Whether Or Engagement of A Maritime Pilots In The Straits of
istanbul and Canakkale

Abstract

The purpose of the study is to compare the accidents that occured in the
Straits of Istanbul and Canakkale by accident type and the ratio of ships
proceeding with a pilot in the period between 2001-2016, by using Chi Square
(x2) and Cramer’s V Tests to show how pilotage services contributes to
maritime safety and environment. The paper’s findings consist of the
following: (i) collisions were the most common type of accidents in The Strait
of Istanbul (%39,9) and respectively grounding (%18,8); groundings (%36,4)
and respectively collision (%26,1) were the most common type of accident in
The Strait of Canakkale; (ii) 57,4% of vessels involved in accident did not
employ a maritime pilot in the Strait of Istanbu;, 53,3 % of vessels involved in
accident did not employ a maritime pilot in Strait of Canakkale; (iii) 69,4% of
vessels involved in collision did not employ a maritime pilot in Strait of
Istanbul and 55,8 of vessels involved in collision did not employ a maritime
pilot in Strait of Canakkale; (iv) there is a weak assosciation between type of
the accident and employing a maritime pilot in the Strait of Istanbul and no
assosication between the types of the accidents and employing a maritime
pilot in the Strait of (anakkale. A general evaluation was conducted and
further required measures and suggestions are proposed on pilotage services
and encouraging the use of pilots on board ships to ensure safety navigation
and environment.

Keywords: The Strait of Istanbul, The Strait of Canakkale, maritime accident,
collision, maritime pilot.

1. Giris

Istanbul Bogazi, Marmara Denizi ve Canakkale Bogazi'ndan olusan Tiirk
Bogazlar Bolgesi, Tiirkiye’'nin egemenligi altinda olup, Avrupa ve Asya
kitalarin1 birbirinden ayirmasi, Karadeniz'e kiyidas tlkelerin diinya

denizlerine tek denizyolu cikis kapisy, tarihi Ipek Yolu'nun giizergahi
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tizerinde, 6nemli bir ticaret ve enerji koridoru olmasi nedeniyle tarihten
giiniimiize kadar jeostratejik, jeopolitik ve ticari énemi haizdir.Istanbul ve
Canakkale Bogazlari; cografi yapisy, hidrografik, osinografik ve meteorolojik
ozellikleri ve keskin rota degisiklikleri gerektirmesi nedeniyle seyir
acisindan oldukga risklidir. Ozel bilgi ve deneyimleri ile kilavuz kaptanlar;
diinyada gemi trafiginin en yogun ve riskli oldugu suyollarindan biri olan,
degerli tarihi, kiiltiirel ve hassas ekolojik 6zelliklere sahip Istanbul Bogaz
ile Truva Savasindan Canakkale Savasi’na kadar 6nemli savaslara sahne
olan Canakkale Bogazi'nin can, mal ve seyir emniyeti ve ¢evre giivenliginin

saglanmasinda olduk¢a 6nemli bir rol oynamaktadir.

Istanbul Bogaz’'ndan 2016 yilinda 42.553 gemi, Canakkale Bogazi'ndan
44,035 gemi gecmistir. Istanbul Bogazi’'ndan 2016 yilinda gecen gemilerin
kilavuz kaptan alma oram1 %53, Canakkale Bogazi'nda ise %43’dur [1].
Arastirmanin amaci; Istanbul ve Canakkale Bogazlari’nda 2001-2016 yillar
arasinda meydana gelen deniz kazalarinin tirleri ve kilavuz kaptan alma
oranlarini karsilastirmak, s6z konusu Bogazlar'da kaza tiirleri ile kazaya
karisan gemilerin kilavuzluk kaptan alip almamasi arasindaki iliskinin
analizini yaparak kilavuz kaptan alinmasinin kazalari1 énlemedeki roliinii ve
seyir emniyetine katkisimi ortaya koymaktir. Istanbul ve Canakkale
Bogazlar1 kaza istatistikleri Ulastirma Denizcilik ve Haberlesme
Bakanligi’'nin Ana Arama Kurtarma Koordinasyon Merkezi (AAKKM)
kaza/olay istatistikleri veri tabanindan elde edilmis olup, s6z konusu
kazalar bu bolgelerdeki tiim kazalar1 icermektedir. Bu nedenle yapilan
analizlerde s6z konusu Bogazlar’da meydana gelen gemi ve deniz
araclarinin (gemiler) karistig1 tiim kazalar dikkate alinmistir. S6z konusu
bolgede yerel trafik ile yat, tekne vb. kiigclik deniz aracglarinin disindaki
gemilerin karistigl kazalara iliskin istatistiklerin ayrica olmamasi1 daha

detayl analiz yapilabilmesi agisindan ¢alismanin kisitini olusturmaktadir.
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Calismada, s6z konusu Bogazlarda kazaya karisan gemilerin kaza tiirti ile
kilavuz kaptan alip almamasina iliskin frekans dagilimlari verilmis, capraz
tablolar olusturularak, kaza tiri ile kilavuz kaptan alinip alinmamasi
arasinda anlaml bir istatistiksel iliski olup olmadigini sonucuna varmak
icin Ki-Kare Testi (x2) ve iliskinin giiciinii bulmak i¢in Cramer’s V Testleri
yapilmistir. Calismanin Ikinci Béliimii'nde Istanbul ve Canakkale
Bogazlari’'nda s6z konusu dénemde deniz trafigi ve kilavuz kaptan alma
oranlari ve Tiirk Bogazlar gecis rejimi incelenmis; Ugiincii Boliimde kaza
tlirleri ve kilavuz kaptan alinip alinmamasina iliskin frekans dagilimlari
verilmis; kaza tiirleri ile gemilerin kilavuzluk kaptan alip almamasi
arasindaki iliskinin analizi i¢in Ki-Kare Testi ve iliskinin giiciinii 6l¢mek i¢in
Cramer’s V Testi yapilmis, so6z konusu iki kategorik degisken arasindaki
gozlenen ve beklenen degerlerin frekans dagilimlar1 verilmis, Dérdiincii
Boliimde s6z konusu analiz sonuglarina iliskin genel bir degerlendirme
yapilarak Istanbul ve Canakkale Bogazlarr’'nda kilavuz kaptan alma
alinmasinin tesvik edilmesi ve kazalarin 6nlenmesine iliskin 6nerilerde

bulunulmustur.

2. istanbul ve Canakkale Bogazlar1 Deniz Trafigi

Tiirk Bogazlari’'ndan ugraksiz gegen ticari gemiler ile harp gemileri 1936
yilindan itibaren Montré Bogazlar Sozlesmesi'nde belirlenen sartlar
cercevesinde gecmektedir. Montro So6zlesmesi'nde Bogazlar'dan gecis baris,
savas ve pek yakin bir savas tehlikesi tehditi olmak tizere ti¢ farkl kosul i¢in
diizenlenmistir. Montré S6zlesmesi'nin 2. maddesine gore, gece ve giindiiz,
bayraklari ve ytkleri ne olursa olsa “tam serbest” gecis hakkina sahip olup,
kilavuzluk ve romorkaj istege baghdir [1]. Tablo 1'de verildigi Uzere
istanbul Bogazi'ndan 2016 yilinda 42.553 gemi ge¢mis olup, bunun 8.703
adedi tankerdir. istanbul Bogazi’'ndan 2016 yilinda gegen tiim gemilerin
kilavuz kaptan alma orani1 %53’dir. Canakkale Bogazi'ndan 2016 yilinda
44.035 gemi geg¢mis olup, bunun 9.481'i tankerdir [2]. Canakkale
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Bogazi'ndan 2016 yilinda gegen tiim gemilerin kilavuz kaptan alma orani

%43’dur.

Tablo 1. Tiirk Bogazlar1 Gemi Gegis Istatistikleri

istanbul Bogazi Canakkale Bogazi
Toplam Toplam ﬁgg::lf Toplam  Toplam lég:‘t/:lf
Trafik  Tanker Trafik Tanker
Trafigi  Alma Trafigi Alma
Yillar Orani Orani
(%)* (%)*
2006 54.880 10.153 48 48.915 8.157 34
2007 56.606 10.054 47 49.913 9.271 34
2008 54.396 93.03 50 48.978 8.758 37
2009 51.422 9.299 49 49.453 9.567 -
2010 50.871 9.274 51 46.686 9.252 40
2011 49.798 9.103 52 45.379 8.818 42
2012 48.329 9.027 51 44.613 8.998 42
2013 46.532 9.006 52 43.889 9.299 43
2014 45.529 8.745 54 43.582 9.250 44
2015 43.544 8.633 54 43.230 9.524 44
2016 42.553 8.703 53 44,035 9.481 43

Kaynak:Ulastirma, Denizcilik ve Haberlesme Bakanligi,Deniz Ticareti Genel Midirligi,
Tiirk Bogazlar1 Gemi Gegis Istatistikleri (2017).

* Tiim gemiler

Turk Bogazlari’'nda can, mal ve ¢evre emniyetinin arttirilmasi amaciyla
“Bogazlar ve Marmara Deniz Trafik Duzeni Hakkindaki Tiizik” 01.07.1994
tarihinde yiirirlige girmis olup, 1998 yilinda revize edilerek “Tiirk
Bogazlar1 Deniz Trafik Diizeni Tuzligli” olarak uygulamaya yeniden
konulmustur. Gemilerin Tirk Bogazlar1 yaklasimlarinda, “Trafik Ayirim
Diizenleri” tesis edilmis ve “Tiirk Bogazlar1 Rapor Sistemi (TUBRAP)
olusturulmustur. Tirk Bogazlari’'ndan gecis yapan gemilere kilavuzluk ve
romorkaj hizmetlerini veren Tiirk Bogazlar1 Gemi Trafik Hizmetleri
(TBGTH) 30 Aralik 2003 tarihinden itibaren hizmete girmistir [3]. Tirk

Bogazlari'ndan ugraksiz gecis yapan gemilerin, zorunlu gereksinimleri
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karsilanmak tizere, Trafik Kontrol Merkezinden izin almak sartiyla
demirleme yerlerinde ilgili kuruluslarin gézetimi altinda serbest pratika
almaksizin 168 saat kalmasina imkan taniyan Tiirk Bogazlar1 Deniz Trafik
Diizeni Tuziugiinde Degisiklik Yapilmasina Dair Tiuziik 28.07.2017 tarihli

Resmi Gazete'de yayimlanarak ytriirliige girmistir.

3. Istanbul ve Canakkale Bogazlarrnda Meydana Gelen Deniz
Kazalarinin Analizi

3.1. Veri Toplama

Istanbul ve Canakkale Bogazlar’'da 2001-2016 yillar1 arasinda meydana
gelen kazalara iliskin veriler Ulastirma Denizcilik ve Haberlesme
Bakanligi’'nin Ana Arama Kurtarma Koordinasyon Merkezi kaza/olay
istatistikleri veri tabanindan elde edilmistir. Istanbul Bogaz i¢in kazaya
karisan tim gemiler i¢in kaza yili, kaza tiri ve kilavuz kaptan alip
almadigina iliskin 909, Canakkale Bogazi icin tiim gemiler 495 kategorik
degiskenlerden olusan veri tabani olusturulmustur [4], [5]. S6z konusu veri
tabaninda tiim kazalar yer almakta olup, sadece yerel trafik ile yat, kiigiik
tekneler vb. disindaki gemilerin (kilavuzluk hizmetlerine tabi) karistigi
kazalara iliskin istatistiklerin tutulmasinin kaza analizlerinin daha detayh
ve dolayisiyla daha saghkhi yapilabilmesine imkan saglayacagi
diistiniilmektedir. Kuleyin ve Aytekin (2015) tarafindan Canakkale
Bogazi'nda meydana gelen deniz kazalarina iliskin yapilan analiz
calismasinda da deniz kaza raporlarinin daha detayli incelenmesinin
kazalarin asil sebeplerinin bulunmasindan dolay1 gelecekte olusabilecek
benzer kazalarin o6nlenmesini saglayacagl sonucuna varilmistir [6].
Calismada kaza tiirii ile kilavuz kaptan alinip alinmadigina iliskin frekans
dagilimlar verilmis olup, Ki-Kare ve Cramer’s V Testleri yapilmistir. S6z
konusu veri tabanindaki kategorik degiskenleri tanimlamak icin

siniflandirma 6lcegi kullanilmistir. Kaza tiirleri ¢atisma, karaya oturma,
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ariza ve digerleri (siiriiklenme, alabora, batma, yan yatma, yangin/patlama,

kiylya carpma, su alma vb.) olarak alt gruplara ayrilmistir.

3.2.Metodoloji

So6z konusu kategorik verilerin frekans dagilimlar: verilmis olup, gézlenen
frekanslarla beklenen frekanslar arasinda karsilastirma yaparak, soz
konusu frekanslar arasinda istatistiksel bir iliski olup olmadigin1 bulmak
icin hipotez testleri kurulmustur. SPSS Statistical Package Programme
15.00 kullanilarak Ki-Kare Testi ve iki degisken arasindaki iliskinin giiciinti
bulmak amaciyla Cramer’V Testi yapilmistir. Ki-Kare Testi'nin giivenle
kullanilabilmesi i¢in tiim beklenen degerlerin 1 yada 1’den biyiik olmas;,
beklenen degeri besten kiiciik olan kategori sayisinin, toplam kategori
sayisinin %20’sini asmamasi ve tiim kategorilerde minimum beklenen
degerin 1 yada 1’den biiyiik olmas1 gerekmektedir [7]. Anlamlilik diizeyi
(a) 0,05 olarak alinmstir.

3.2.1. istanbul ve Canakkale Bogazlarr'nda Meydana Gelen Deniz
Kazalarinin Kaza Tiirleri ve Kilavuz Kaptan Almmp Alinmamasina
Iliskin Frekans Dagilimlari

Tablo 2’de goriildiigi iizere frekans dagilimi sonuglarina gére 2001-2016
yillar1 arasinda Istanbul Bogazi'nda toplam 303 kaza, Canakkale Bogazinda
ise 165 kaza meydana gelmistir. Catisma, iki geminin kazaya karigsmasi
nedeniyle iki ayr1 kaza olarak dikkate alinmigtir. istanbul Bogazi'nda
meydana gelen kazalar Canakkale Bogazi'nda meydana gelen kazalara gore
yaklasik iki katidir. Bunun baslica nedeni; istanbul Bogaz1’nin cografi yapis,
birbirine ters yonlii ylizey ve dip akinti sisteminin olmasi, akinti hizinin
zaman zaman saatte 7-8 knot'a c¢ikmasi ve keskin rota degisiklikleri
gerektirmesi nedeniyle seyir acisindan oldukga riskli olmasidir [8]. Tablo
2'de verildigi iizere Istanbul Bogazi’'nda tiim gemilerde en fazla kaza tiirii
“catisma” (%39,9), daha sonra sirasiyla “karaya oturma” (%18,8), “ariza”

(%5,6) ve “diger” (%35,3)’diir. Diger kazalar (siiriiklenme, alabora, batma,
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yan yatma, yangin/patlama, kiylya carpma, su alma vb.) olarak alt gruplara
ayrilmistir. S6z konusu kazalarin toplam frekans sayisi 107 olup, alt
gruplarinda yer alan her bir kazanin frekans sayisinin az olmasi nedeniyle
veri  analizini  kolaylastirmak amaciyla “diger”’bashgi  altinda

degerlendirilmistir.

Canakkale Bogazi'nda en fazla “karaya oturma” (%36,4), daha sonra

“catisma” (%26,1) meydana gelmistir.

Tablo 2. istanbul ve Canakkale Bogazlar’'nda 2001-2016 Yillar1 Arasinda Meydana Gelen
Kazalarin Tiirlerine Gore Frekans Dagilimi

istanbul Bogazi Canakkale Bogazi
Kaza Tiirii Frekans* Yiizde (%) Frekans* Yiizde (%)
Bilgi Yok 1 0,3 0 0
Catisma 121 39,9 43 26,1
Karaya 57 18,8 60 36,4
Oturma
Ari1za 17 5,6 34 20,6
Diger 107 35,3 28 17,0
Toplam 303 100,0 165 100,0

*Tim Gemiler

Tablo 2’de verildigi iizere Canakkale Bogazi'nda kazaya karisan gemilerde
en fazla kaza tiirti “karaya oturma” (%36,4) daha sonra sirasiyla”catisma”
(%26,1), “anza” (%20,6) ve “diger” (%17,0)’dir. Akten (2006), Koldemir
(2005) tarafindan deniz kazalarina iliskin yapilan calismada istanbul
Bogazi'nda en fazla meydana gelen kaza tiirtiniin ¢atisma oldugu sonucuna
varilmistir [9],[10]. Kilig¢ ve Sanal (2015) tarafindan yapilan Canakkale
Bogazinda 2000-2011 yillar1 arasinda meydana gelen karaya oturma kazalarina
iliskin yapilan ¢alismanin sonucunda en fazla meydana gelen kazanin karaya
oturma oldugu tespit edilmistir [11].

Tablo 3’de verildigi iizere Istanbul Bogazi’nda kazaya karisan tiim gemilerin
%57,4’1, Canakkale Bogazi’'nda kazaya karisan tiim gemilerin %53,3"l

kilavuz kaptan almamaistir.
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Tablo 3. istanbul ve Canakkale Bogazlari’'nda 2001-2016 Yillar1 Arasinda Kazaya Karisan
Gemilerin Kilavuz Kaptan Alip Almamasina Gore Frekans Dagilimlari

istanbul Bogazi Canakkale Bogazi
Klavuz Kpt. Frekans Frekans*
Almmip Yiizde (%) Yiizde (%)
Allnmamasi
Kilavuz 174 57,4 88 53,3
kaptan
Alinmadi
Kilavuz 129 42,6 77 46,7
Kaptan
Alindi
Toplam 303 100,0 165 100,0

*Tim Gemiler

istanbul Bogazi’'nda 1982-2014 yillan arasinda meydana gelen kazalara
iliskin Ece (2016) tarafindan yapilan analiz sonuglarina gore; kazaya
karisan tiim gemilerin %78,4’si kilavuz kaptan almamistir [12]. Kuleyin and
Aytekin (2015) tarafindan yapilan analiz ¢calismasi sonuclarina gore en fazla
kazaya kilavuz kaptan almayan gemiler karismaktadir [7]. Uluslararasi
Kilavuz Kaptanlar Birligi (IMPA) ve P&l Kuliipleri'nin kilavuz kaptanlara
iliskin yaptig1 analiz sonucuna gore yetkili bir kilavuz kaptanin
kopriitistiinde gorev aldig1 bir geminin ciddi bir kaza yapmasi olasiliginin
“milyonda bir” oldugu sonucuna varilmistir [13]. Ugan ve Nas (2016)
tarafindan Istanbul Bogazi'nda Simiilasyon Teknigi yoluyla pilot
kapasitesinin analizine iliskin yapilan ¢alismada iyi bir pilotaj hizmetinin
soz konusu bolgede kazalar1 azaltacag: belirtilmektedir [14]. S6z konusu

analizlerin sonuglari calismanin bulgulari ile 6rtiismektedir.

3.2.2.Istanbul ve Canakkale Bogazlari:KazaTiirii ile Kilavuz Kaptan
Alinip Alinmamasi Arasindaki Ki-Kare ve Cramer’s V Testleri

Ki-Kare’'nin giivenle kullanilabilmesi i¢in tiim kategorilerde minimum
beklenen degerin 1 yada 1'den biiyiik olmas:1 gerektigi icin Istanbul ve

Canakkale Bogazlari'nda kazaya karisan gemilere iliskin olusturulan veri
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tabanindan kaza tiirii belli olmayan kazalar (frekans degeri 0) ¢ikartilmistir.
Bu nedenle, istanbul Bogazi’'nda kazaya karisan gemi sayis1 303’den 302’ye
dismiustir. Tim alt gruplarin toplam say1 icindeki ylizde oranlarini vermek
amaciyla Capraz Tablolar olusturulmustur. Tablo 4’de verildigi lzere
istanbul Bogazi'ndan catismaya karisan gemilerin %69,4'i, karaya oturan
gemilerin %42,1’i; Canakkale Bogazi'nda karaya oturan gemilerin %41,7’si,

catismaya karisan gemilerin %55,8'i kilavuz kaptan almamuistir.

Tablo 4. istanbul Bogazi'nda 2001-2016 Yillar1 Arasinda Meydana Gelen
Kazalarin Tiirleri ile Kilavuz Kaptan Alip Almamasina iliskin Capraz Tablo

istanbul Bogazi Canakkale Bogazi
K?Zi} Frekans/ Kilavuz Kilavuz Kilavuz Kilavuz
Tuaru Beklenen Kpt. Kpt.
Deger Alinmadi Kpt. Ll Alinmadi Kpt. LTl
Yiizdesi Alind1 Alindx

Frekans 84 37 121 24 19 43
Catisma Beklenen 69,7 51,3 121,0 22,9 20,1 43,0

Deger

Kaza tiird 69,4 30,6 100,0 55,8% 44,2% 100,0%

icerisindeki

%
Karaya Frekans 24 33 57 25 35 60
Oturma Beklenen 32,8 24,2 57,0 32,0 28,0 60,0

Deger

Kaza tiird 42,1% 57,9% 100,0% 41,7% 58,3% 100,0%

icerisindeki

%

Frekans 10 7 17 19 15 34
Ariza Beklenen 9,8 7,2 17,0 18,1 15,9 34,0

Deger

Kaza tiiri 58,8% 41,2% 100,0% 55,9% 44,1% 100,0%

icerisindeki

%

Frekans 56 51 107 20 8 28
Diger Beklenen 61,6 45,4 107,0 14,9 13,1 28,0

Deger

Kaza tiiri 49,5% 50,5% 100,0% 71,4% 28,6% 100,0%

icerisindeki

%

Frekans 174 128 302 88 77 165
Toplam Beklenen 174,0 128,0 302,0 88,0 77,0 165,0

Deger

Kaza tiiri 57,6% 42,4%  100,0% 53,3% 46,7% 100,0%

icerisindeki

%
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istanbul Bogazi icin Hipotez; Ho: Istanbul Bogazi'nda kazaya karisan
gemilerin kaza tiru ile kilavuz kaptan almasi arasinda iliski yoktur; Hi:
istanbul Bogazi'nda kazaya karisan gemilerin kaza tiirii ile kilavuz kaptan
almasi arasinda iliski vardir seklinde kurulmustur. Canakkale Bogazi i¢in
Hipotez; Ho: Canakkale Bogazi'nda kazaya karisan gemilerin kaza tiirt ile
kilavuz kaptan almasi arasinda iliski yoktur; Hi: Canakkale Bogazi'nda
kazaya karisan gemilerin kaza tiirii ile kilavuz kaptan almasi arasinda iliski

vardir seklinde kurulmustur.

Tablo 5’de verildigi lizere Istanbul Bogaz icin Pearson Chi-Square degeri

(x2)= 13,753 p=0,003<a=0,05 oldugundan dolay1 Ho red, H1 kabul edilir.

Tablo 5. Istanbul ve Canakkale Bogazi'nda 2001-2016 Yillar1 Arasinda
Kazaya Karisan Gemilerin Kaza Tiirii Ile Kilavuz Kaptan Alip
Almamasina iliskin Ki-Kare ve Cramer’s V Testleri

istanbul Bogazi Canakkale Bogaz
Value Df  Asymp. Sig. Value Df Asymp. Sig.
(2-sided) (2-sided)

Pearson Chi- 13,7532 3 0,003 7,160p 3 0,067
Square
Likelihood 13,904 3 0,003 7,308 3 0,063
Ratio
Linear-by- 4,998 1 0,025 2,244 1 0,134
Linear
Association
N of Valid 302 165
Cases
Cramer’s V* 0,213 0,003 0,208 0,067

* Approx. Sign.
a. 0 cells (0,0%) have expected count less than 5. The minimum expected countis 7,21~ 7,2
b. 1 cells (0,0%) have expected count less than 5. The minimum expected count is 13,07~13.1

istanbul Bogazi'nda gemilerin karistiklar1 kaza tiirii ile kilavuz kaptan
alinmasi arasinda iliski vardir. Cramer’V degeri 21,3 oldugundan soz
konusu degiskenler arasinda zayif diizeyde iliski vardir. Canakkale Bogazi

icin x2= 7,160, p=0,067>0=0,05 oldugundan dolay1 Ho kabul H1 red edilir.
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Bu nedenle, Canakkale Bogazi'nda gemilerin karistiklar1 kaza tiri ile
kilavuz kaptan alinmasi arasinda iliski yoktur.
Canakkale Bogazi icin Cramer’V degeri 20,8 olup, s6z konusu degiskenler

arasinda iligski olmadigi i¢in anlamh degildir.

4. Sonug ve Degerlendirme

Yapilan ¢alismanin analiz sonuglarina gore Istanbul Bogazi'nda en fazla
catisma (%39,9), Canakkale Bogazi’'nda ise en fazla karaya oturma (%36,4)
meydana gelmistir. 2001-2016 yillar1 arasinda Istanbul Bogazi’'nda kazaya
karisan gemilerin %57,4'li, Canakkale Bogazi'nda kazaya karisan gemilerin
%53,3"li kilavuz kaptan almamistir. Istanbul Bogazi'ndan ¢atismaya karisan
gemilerin %69,4’(j, karaya oturan gemilerin %42,1’i; Canakkale Bogazi'nda
karaya oturan gemilerin %41,7’si, c¢atismaya karisan gemilerin %55,8’i
kilavuz kaptan almamustir. Istanbul Bogazi’'nda kazaya karisan gemilerin
kaza tiirii ile kilavuz kaptan alinmasi arasinda zayif diizeyde iliski var,
Canakkale Bogazi’'nda ise iliski yoktur.

Turk Bogazlari’'ndan ugraksiz gececek gemilerin istege bagh olan kilavuzluk
hizmetlerinden yararlanilmas1 Montré Sozlesmesi, 1998 Tiirk Bogazlari
Deniz Trafik Diizeni Tiiziigli'nlin 27. Maddesi ve IMO'nun kilavuz kaptan
alinmasina iliskin 827 /19 sayili Karari’'nda siddetle tavsiye edilmekte olup,
Tirk Bogazlar’'ndan gecen gemilerin kilavuzluk hizmetlerinden
yararlanilmasinin tesvik edilmesine iliskin gerekli 6nlemler alinmali ve
uygulanmalidir. S6z konusu tavsiye kararlarina uymayan bayrak devletinin
denizcilik idaresine gerekli uyarilarin yapilmasinin, Bogazlar'dan gegis
yapacak gemikaptanlarina bolgelerin 6zellikleri ve kazarisklerine iliskin
bilgi verilmesi konusunda duyurularin yapilmasinin yararli olacagi
distiniilmektedir. Bogazlar ve Marmara Bolgesi Deniz Trafik Diizeni
Hakkinda Tuiziigi’'niin 31. maddesinde Bogazlardan gececek olan 150 m.ve

daha biytuk Tirk bayrakli gemilerin seyir,can ve c¢evre giivenligi
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bakimindan kilavuz kaptan almak zorunda olduguna iliskin hiikiim yer
almaktadir. Ancak, 1998 Turk Bogazlar1 Deniz Trafik Diizeni Tuzligii'ndesoz
konusu madde kaldirlmistir. Tiirk Bogazlari’'ndan ugraksiz gecen gemilerin
kilavuz kaptan almasini tesvik etmek amaciyla 1994 Tiizligii'nde yer alan
so6z konusu hikmiin 1998 Tiizligline eklenmesinin uygun olacagi
diistiniilmektedir.
Istanbul ve Canakkale Bogazlar1 AAKKM kaza/olay istatistikleri s6z konusu
bolgelerdeki tiim kazalar1 icermekte olup, detayl olarak hazirlanmistur.
Tiirk Bogazlari’'nda meydana gelen kazalarda yerel trafik ve yat, tekneler
gibi kiiciik deniz araglar1 disindaki kilavuzluk hizmetlerine tabi gemilerin
karistig1 kazalara iliskin istatistiklerin ayrica tutulmasi, kaza raporlarinda
kaza yeri koordinatlari vb. gibi bilgilerin de yer almasinin kaza analizlerine
iliskin bilimsel ¢alismalarin sonuclarinin daha saglikli olmasini ve bunun
sonuncunda da yeterli dnlemlerin alinmasini saglayacak olup, gelecekte
meydana gelebilecek kazalar1 ve dolayisiyla ¢evre kirliligini 6nleyecektir.
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Abstract

Ships need to take pilots during berthing and unberthing maneuver in most of
the ports around the world. During these maneuvers, on one side there is a
captain who has knowledge about the vessel maneuvering characteristics and
on the other side there is a pilot who has knowledge about the local conditions
and primary duties of them are to perform berthing and unberthing
maneuvers safely. There might be conflicts between ship masters and marine
pilots during this maneuvers. In consequence of these conflicts there is a
probability of serious maritime accidents which may damage the human and
the environment. The aim of this study is to analyze the interpersonal conflicts
between ship masters and marine pilots and to find out the conflict handling
styles of the pilots. In the study, to gather the data from pilots, structured face
to face interview method was used. As a result of the analyses, the most
popular conflict reasons were found to be approach speed of the ship and
using the ship’s maneuvering equipment without informing the pilot. Another
finding from the study was that the pilots mostly use the compromising style
to handle the conflicts.

Keywords: Interpersonal Conflict, Marine Pilot, Ship Master

1. Introduction

Marine pilots become a member of bridge team when the ships approach to
the berths for loading/unloading operations. These pilots who have

knowledge about local conditions have been employed on board ships for
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centuries to guide the vessels for safe maneuvers. When the masters are
unfamiliar to the area, pilots also guide them for safe operations [1].
Pilotage services are particularly oriented towards safe passage of the ships
but indirectly these services also protect the natural environment, marine
environment, port and harbor facilities, seafarers, marine species, ship

owners and port operators’ common benefits [2].

The ship master may handover the conn of the vessel to the pilot but the
responsibility of the master continues all the time. According to the IMO
Resolution A.960 presence of the pilot does not relieve the master or officer
in charge. They must perform their duties for the safety of the ship. The
pilot, the master and the bridge personal must be aware of their respective
roles for safe passage of the ship and the master and officers must support
the pilot and monitor his/her actions all the time [3]. The pilots must have
the socio-psychologic qualification to work with the people from different
cultures. The pilots must be a member of bridge team and not make decision
themselves [2]. Otherwise there is a possibility of some disagreements
between ship masters and marine pilots during this maneuvers. In
consequence of these disagreements there is a probability of serious
maritime accidents which may damage the human and the environment.
Therefore, conflict between ship master and marine pilot and handling

styles of them has become very important for various reasons.

The aim of the study is to analyze the interpersonal conflicts between ship
masters and marine pilots and find out the conflict handling styles of the

pilots in conflict situation.
2. Literature Review

According to the Turkish Official Gazette, master is the person who

conducts the ship [4] and marine pilot is the person who guides the master
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in his/her authorized area [5]. The definition of the pilot according to the
Merchant Shipping Act of 1894 is, “any person not belonging to a ship who
has the conduct thereof” [6]. Pilotage is “one-man-show” in the most part of
the world and intended route is mostly in pilot’s head. In this situation, if
the pilot loses situational awareness, the bridge team cannot correct, object

or challenge the wrong decisions [7].

According to the Turkish Official Gazette, the duties and responsibilities of

the pilots are [5]:

- The pilot guides the master about the passage of the ship with

his/her own knowledge and experience.

- The master may handover the conn to the pilot but the master is

responsible for the passage of the ship all the time.

- If there will be more than one pilot, only one of them may guide the
master. The master should be informed about the person who will guide

during pilotage.

- The pilot is responsible for reporting the nonconformities of the

vessel to the port authority.

There are different types of pilotage all around the world. These are called
harbour pilotage, coastal pilotage, shore-based pilotage, deep-sea pilotage,
compulsory pilotage, transit pilotage, strait pilotage etc. In Bulgaria,
pilotage definition is “Sea pilotage - inland waterways, harbours and docking
pilotage”, in Estonia, “Harbour pilotage: pilotage of ships within the water
area of the harbour. Sea pilotage: pilotage of ships within the pilotage area.
Chief sea pilotage: pilotage of ships within the pilotage area without
restrictions. Deep-sea pilotage: pilotage of ships outside the pilotage area

within the Baltic Sea.” [8]. In Turkey, there are two types of qualification for
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pilots. These are Harbour Pilot and Turkish Strait Pilots. Turkish Strait
Pilotage qualification is divided into in two, Istanbul Strait Pilot and
Canakkale Strait Pilot [5]. The coverage of the harbour pilotage are inland
waters, ports, wharfs and gulfs [9]. The coverage of the Turkish Strait

Pilotage are Istanbul Strait, Canakkale Strait and Marmara Sea [5].

Our subject is related with harbour pilotage and some examples about the

pilotage from different countries are given below.

In Turkey, it is compulsory to take pilot for the vessels over 500 GRT which
carry dangerous goods, the foreign-flagged vessels over 500 GRT, the
Turkish flagged vessels over 1000 GRT and the foreign flagged commercial
and private yachts over 1000 GRT during berthing or unberthing

maneuvers [10].

In Sydney / Australia, pilotage is compulsory for all vessels, unless
exempted under section 75 of the Marine Safety Act 1998 no 121 [11]. In
Japan, the pilotage is compulsory for the vessel over 10000 GRT which will
navigate in Tokyo Bay (including Ports of Tokyo, Yokohama, Chiba and
Kisarazu) [12]. In Southampton / United Kingdom, pilotage is compulsory
for the vessel above 61m LOA and for the vessel carrying more than 12
passengers above 20 m in length [13]. In Rotterdam / Netherlands, the
pilotage is compulsory for the tanker loaded with mineral oil, gas, chemicals
in bulk or empty but not cleaned from these [14]. In Canada, pilotage is
compulsory for the vessel over 350 GRT and pleasure craft over 500 GRT
[15]. In Gibraltar, pilotage is compulsory on arrival and for berthing,

unberthing and shifting anchorage [16].

Merchant vessels need to take pilots in most of the areas around the world
during berthing and unberthing maneuvers. The masters are responsible

for the vessel and generally they handover the conn to the pilots because of
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their local knowledge and experiences [17]. During these maneuvers, on
one side there is a captain who have knowledge about the vessel
maneuvering characteristics and on the other side there is a pilot who has
knowledge about the local conditions and primary duties of them are to
perform berthing and unberthing maneuvers safely. According to the Nas
and Kahraman (2013), working with the masters from different nations,
different cultures, different type of ships and different experiences cause
conflict unavoidably. When looking from the viewpoint of master, working
with the pilots which were from different ports, different experiences cause

conflict unavoidably [17].

According to the IMO Resolution A.960 there should be an information
exchange between the master and the pilot about the ship’s characteristics,
navigational procedures and local condition and this information exchange
should be continuous process [3]. Pilotage is important for safe passage of

the vessel but navigating with the pilot is not the key factor for safe passage.

There are 824 accidents that occurred in Istanbul Strait between 1982 and
2014 years and the pilots were on board in the 178 (21.6%) vessels which
involved the accidents and 646 (78.4%) vessels were navigating without
pilot on board [18]. Studies also show that lack of pilotage increase the risks
in the Istanbul Strait [19]. Some accidents occurred cause of conflict
between ship master and marine pilots. According to the Transportation
Safety Board of Canada report, A Safety Study of the Operational
Relationship between Ship Masters/Watchkeeping Officers and Marine
Pilots (1995), there were 273 occurrences between February 1981 and May
1992. Human factor was the most significant (200 accidents) factor
contributing to the occurrences. 84 (42%) of the 200 accidents were caused
by misunderstanding between pilot and master, inattention by the pilot or

the officer of the watch or lack of communication between the pilot and the
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officer of the watch. 91 (45.5%) of the 200 accidents were caused by
misjudgement by the pilot or master [20]. For a specific accident, according
to the Marine Investigation Report of the Transportation Safety Board of
Canada, M/V Claude A struck the wall and aground while approaching to
the Iroquois Lock. Before the accident, the pilot informed the master about
his intention to dredge the starboard anchor to slow down the vessel but
this intended maneuver was not discussed. When the vessel approach to the
lock entrance, the pilot requested to use the starboard anchor to slow down
the vessel but master did not initiate the action. The Master suggest to
reduce the speed but because of the direction and force of the current that
was not a viable option according to the pilot. After such conflicts between

master and pilot, the vessel struck to the wall and went aground [21].

The ship masters and marine pilots are interdependent to each other during
pilotage and there are some approaches for the conflict between
interdependent people. These approaches were classified according to the
types of conflict and conflict handling styles and those classifications were

investigated below.

There are too many definitions of the conflict. According to the Rahim
(2001), “Conflict is defined as an interactive process manifested in
incompatibility, disagreement, or dissonance within or between social entities
(i.e, individual, group, organization, etc.)” [22]. According to the Folger,
Poole and Stutman (2013), conflict is “the interaction of interdependent
people who perceive incompatible goals and interference from each other in
achieving those goals.” [23]. According to the Robins and Judge (2011),
conflict is a perception and if the parties do not perceive the conflict, it is
accept that there is no conflict [24]. According to the definitions it can be
seen that there is a disagreement and incompatibility between two or more

parties. The conflict might be between two people or between two groups.
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Organizational conflict may be classified as interorganizational,
intraorganizational. Intraorganizational conflict may be classified to 4.

These are [22]:

- Intrapersonal Conflict
- Interpersonal Conflict
- Intragroup Conflict

- Intergroup Conflict.

Our research subject, the conflict between ship masters and marine pilots

are related to the interpersonal conflict.

Conflict might be beneficial for organization in some conditions but in this
situation with these disagreements there is a probability of serious
maritime accidents which may damage the human and the environment.
These accidents will cause the pollution and it may influence the world for
centuries. Therefore, these conflict should be handled by the parties. The
tendency of the people in conflict called conflict handling style [23]. The aim
of the master and pilot is to perform berthing or unberthing maneuver
safely. Master and pilot should handle these conflicts for the safety of

personnel, environment and ship.

The researchers of this subject also reveal some handling styles of conflict.
“Conflict resolution is the process used by parties in conflict to reach a
settlement” [25]. According to the Zarankin (2008), “Regardless of context,
the ways people deal with conflict, or their conflict style, play a critical role in
shaping both the outcome of the conflict and the future relationship between
the parties.” [26].
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Table 1 shows that the styles of handling interpersonal conflict. These are

2-5 handling styles.

Table 1. Handling Styles of the Interpersonal Conflict

Styles|
Models I 11 11 \Y \%
Two Styles
Deutsch (1990) Cooperation - Competition
Knudson, Sommers & )
Golding (1980) Engagement - Avoidance -
Three Styles
. Solution- Non-
Putnamg& Wilson (1982) Orientation Confrontation Control
Lawrence & Lorsch
(1967) Confrontation Smoothing Forcing -
Verbal
Billingham & Sack (1987) | Reasoning ) Aggression -
Violence
Rands, Levinger, &
Mellinger (1981) - - Avoid Attack Compromise
Four Styles
Problem
Pruitt (1983) Solving Yielding Inaction Contending -
Problem
Kurdek (1994) Solving Compliance Withdrawal Engagement -
Five Styles
Follett (1940) Integration Suppression Avoidance Domination Compromise
Blake & Mouton (1964) | Confrontation Smoothing Avoiding Forcing Compromise
Thomas (1976) Collaborating | Accommodating Avoiding Competing Compromising
Rahim (1983) Integrating Obliging Avoiding Dominating Compromising

Source. Rahim, 2001, Managing Conflict in Organizations [22]

According to the Sorenson, Morse and Savage (1999), the original two-

dimensional model is proposed by Blake and Mouton (1964, 1970) and

these two dimension were “concern for people” and “concern for

production” [27]. The dimension of the Rahim (1983) were “concern for

self” and “concern for others” [28]. As it can be seen in the Figure 1

researchers investigate the conflict from different point of view.
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Five types of conflict handling styles were given in Figure 1.

Win-Lose (Hall) Synergistic (Hall)
High Contending (Pruitt) Problem Solving (Pruitt)
Dominating (Rahim) Integrating (Rahim)
Competing (Thomas) Collaborating (Thomas)
Concern for Personal Goals (Hall) Compromise (Hall)
Concern about Own Outcomes (Pruitt) Compromising (Rahim)
Concern for Self (Rahim) Compromise (Thomas)
Party’s Desire for Own Concern (Thomas)
Lose-Leave (Hall) Yield-Lose (Hall)
Inaction (Pruitt) Yielding (Pruitt)
Low Avoiding (Rahim) Obliging (Rahim)
Avoiding (Thomas Accommodating (Thomas)
Low High

Concern for Relationships (Hall)

Concern about Other’s Outcomes (Pruitt)

Concern for Others (Rahim)

Party’s Desire to Satisfy Other’s Concern (Thomas)

Figure 1. Two-dimensional Conflict Handling Styles of Hall, Pruitt, Rahim, and Thomas
Source. [27]

Nas and Kahraman (2013) investigate the conflict between ship master and
marine pilots. Structured face to face interview method was used to gather
data from ship masters. They found out that the popular cause of the conflict
was ship speed during maneuvering and usually they use compromising

style to handle the conflict [17].

Karcioglu and Aliogullar1 (2012) use questionnaire to analyze the conflict
between bank employees and conflict handling styles of them. 90 bank
employees in Erzurum fill in questionnaire. ROCI (Rahim Organizational
Conflict Inventory) II used in the section three of the questionnaire. As a
result of the study, the popular handling styles of the conflict was
integrating [29].

Yilmaz and Oztiirk (2011) used ROCI II to analyse the conflicts encountered
by nurse managers and their approaches in conflict management. As a

result of the study it was seen that nurse managers firstly use integrating,
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and then reconciliation and then adaptation approaches. The use the

domination and abstention less than others [30].
3. Methodology

Firstly, the experiences as a master and pilot were asked to the marine
pilots and then “In which subject do you have a conflict between masters
during maneuvers?” and “How do you manage those conflicts?” questions
were asked. The answers were analyzed according to the content analyses
method. The conflicts the pilots encounter grouped in some topics. Their
conflict handling styles were grouped according to the 5-styles of Rahim
because Nas and Kahraman (2013) grouped the data according to the
Rahim’s conflict handling styles and to compare the results the same

handling styles were used to group the data [17].
4. Results

Totally 27 pilots who work in ports participate the study. The average
experience of the pilots as a master was 4,96 years and average experience
as a pilot was 10,5 years. After the content analyses method their result of

the first question were grouped in some topics in Table 2.

After the analyses, it was seen that the ship speed during maneuvers is the
most popular conflict reason between master and pilot. Another popular
conflict reason was using of the maneuvering equipment without informing
the pilot. Insufficient information exchange also cause conflict between
them. Lack of Maritime English is another important reason and some of the
pilots express that some masters’ speaking were not sufficient and this also

cause conflict between them.
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Table 2. The Content Analyses of the Conflicts between Ship Masters and Marine

Reasons of Conflicts n
Conflict about Maneuvers 18
e Ship speed (Maneuvering speed) 11
e The Master wants to conduct maneuver himself 2
e Inappropriate situation of the ship personal during maneuvers 1
e Delays about sending the ships’ mooring lines to shore 1
e Distance of the ship to the quay while turning 1
e Using time of the bow thruster 1
e Hard breasting to the fender 1
Conflict because of Insufficient Information Exchange 12
e  Master use the ship’s maneuvering equipment without informing the
pilot 7
e Master does not inform the pilot about the problems which affect the 2
ship’s maneuver directly
e  Master does not inform the ship’s forward and aft personal properly 1
about maneuver plan
Master operate the mooring lines by himself/herself alone 1
Forward and aft personal are not following the commands properly 1
Conflict about the Use of Tugs 10
e Master does not accept additional tug offer 5
e Master want to take less tugs from the necessity 2
e  Master thinks that the tugs used for the maneuvers are insufficient 1
e Master does not want to fasten the tug because he/she doesn’t want
to damage the ship (Especially passenger vessels) 1
e Master does not want to use ship’s line for tug operation 1
Conflict about Communication 6
e Lack of Maritime English 6
Conflict because of Misbehavior 5
e Unnecessary conversations of the master 1
e Master does not follow the harbor and pilotage rules 1
e Necessary safety precautions are not taken by the ship during
embarkation / disembarkation of the pilot 1
e The Master does not know the danger of maneuvers that he/she 1
wants to do
e Master does not follow the POB(Pilot on Board) time and speed 1
Conflict because of Master’s Attitude 5
e Master give orders to the ship personal apart from the pilot’s orders 2
e The problems on berthing area (ship position at berth/terminal) 2
e Master find the operation unsafe and do not want to berth while 1
everything was proper according to the Port Regulations
Conflict because of Lack of Knowledge 1
e Master does not have a knowledge about vessel's maneuvering
characteristics
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After the content analyses method their result of the second question

grouped in some topics in Table 3.

Table 3. The Content Analyses of the Conflicts Handling Styles of Pilots.

Conflict Handling Styles n
Compromising 21
e Persuade 10

e  Express the maneuver to the master in detail 4
e Try to find solution by empathizing with the master 3
e Revise the ideas 2
e Assign free tug for operation 1
e  Assign but not use the tug unless it is necessary. Write to the pilot bill if 1
used.
Obliging 8
e Not entering into an argument 4
e To be patient 3
e Tolerate, be patient 1
Dominating 5
e  Use the authority 2
e Inform the harbor master in case of disagreement 1
e Refuse the maneuver 1
e Use the local knowledge as a power 1
Avoiding 5
e Leave the maneuver to the master 5
Integrating 2
e Collaborating 2

5. Discussion

After the analyses it was seen that the most popular conflict reason was
approach speed of the ship. According to the Nas and Kahraman (2013), the
most popular conflict reason according to the master was also ship speed
(approach speed) [17]. These result show that both parties have
disagreement about ship speed during maneuvers. Furthermore,

communication with the master (Use of English) and use of tugs are other

100



AND TECHNOLOGIES CONGRESS’17

PTST’17 PILOTAGE / TOWAGE SERVICES

WWW, P t”cnngress-:- ]

27TH-28TH OCTOBER 2017, HILTON, iZMIR, TURKEY

conflict reasons between ship masters and pilots. According to the answers,
masters are generally want to use less tug from the necessity for safe
maneuver and this may also cause conflict between them. And also masters
do not want to use extra tug during maneuvers but when required pilots
can recommend it to the master and in this situation master will make the
final decision. Using of the ship’s maneuvering equipment without
informing the pilot is another conflict reason. This may cause serious
problem because pilots are planning the maneuver with the consideration

of local environmental conditions.

For the handling styles, it can be clearly seen that the pilots are mostly use
compromising style to handle the conflict. Most of them try to persuade the

master when some disagreement occur.

The conflict between ship master and marine pilot is a crucial problem and
both parties must pay attention to this subject for safety of the people and

environment.
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Abstract

On the 18th of December 2016, a ship accident took place in front of Ildiri
Province of Cesme. A Panama-flagged frigorific vessel M/V Lady Tuna, a ship
which visited fish farms in the area, went aground near the island of Fener.
Unfamiliarity of the captain to the area was blamed to be the reason of the
accident. After the accident, 50 tons of fuel oil was spilt to the sea and damage
that was given to the sea, the shores, marine ecosystem and fisheries were
discussed for days. As a matter of fact, after the accident, the authorities
showed sensitivity to the issue and published the "Regulation on the
amendment of the regulation of ports"” in the Official Gazette dated April 8,
2017 and numbered 30032. With Article 3.1 of this Regulation; tankers and
all vessels carrying dangerous cargo which are 500 GT, all Turkish flagged
vessels which are 1000 GT or above, and all foreign flagged vessels of 500 GT
or above and all foreign flagged commercial and private yachts which are
1000 GT and above were obliged to use a pilot while berthing or unberthing
to shore facilities and fish farms. Thus; one of the major gaps with regard to
the maritime safety of fish farms in our country's legislation was bridged with
this regulation through which the fish farms which have an important place
in the economy of our country, was safequarded by integrating with the
principle of "safety” and "public benefit" expected from the pilotage services
and through which the Administration issued a declaration of intention that
pilotage would be compulsory for safety of ships of certain size that would
berth or unberth to the fish farms. Indeed, areas where fish farms are located
and are not usually far from the shore pose a risk to maritime safety. The
environment in which this risk occurs can be grouped under two headings:
first, navigational hazards on the approach to and proximity to fish farms,
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such as rocky, shallow, narrow passages, areas with intensive local traffic that
are dangerous for navigational safety; the second is the need for a pilot and
tugboat(s) for docking or undocking manoeuvres to fish farms with a berth.
The offshore aquaculture has made great strides since 2007, but with this
development, important issues such as ecosystem conservation, sustainability
seafood, sea accidents and necessary precautions have been on the agenda.
The cultured fish harvested from the cages transported to the processing
facilities and customs area by the vessels. The sea accidents that may occur
during this process bring significant harm to both the farms and the
ecosystem. As a method for this article, the safety needs of the vessels used by
the fish farms in the cargo transfers are determined, and after this
determination conclusions on how this need can be resolved by use of pilotage
and towage services are set forward. As a result, precautions could be taken
to prevent accidents such as 'M / V Lady Tuna' from appearing again.

Keywords: Fish farms, pilotage, high risk marine environment, navigational
hazards, ecosystem, sustainability, seafood

Introduction

Aquaculture is responsible for the impressive growth in the supply of fish
for human consumption, with respect to capture fishery production
relatively static since the late 1980s.

Figure 1. World capture fisheries and aquaculture production (FAO,

2016)
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Growth in the global supply of fish for human consumption has outpaced
population growth in the past five decades, increasing at an average annual
rate of 3.2 percent in the period 1961-2013, double that of population
growth, resulting in increasing average per capita availability (Figure 2).

Figure 2. World fish utilization and supply production (FAO, 2016)

Fish utilization Population (billions)
(million tonnes) and food supply (kg/capita)
160 24
140 21
"1l
120 - = 18
100 —1 15
60 1 o
P il H 6
20 e 5= 3
0 0

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2014

M Food === Population
B Non-food uses === Food supply

Table 1. World fisheries and aquaculture production and utilization

production (FAO, 2016)

2009 2010 2011

(Million tonnes)

Inland 10.5 INIES 11.1 11.6 11.7 11.9
Marine 79.7 77.9 82.6 79.7 81.0 81.5
Total capture 90.2 89.1 93.7 91.3 92.7 93.4
Inland 34.3 36.9 38.6 42.0 44.8 47 .1
Marine 21.4 22.1 23.2 24.4 25.5 26.7
Total aquaculture 55.7 59.0 61.8 66.5 70.3 73.8
TOTAL

UTILIZATION!

Human consumption 123.8 128.1 130.8 136.9 141.5 146.3
Non-food uses 22.0 20.0 24.7 20.9 21.4 20.9
Population (billions) 6.8 6.9 7.0 7l 75 7.3
Per capita food fish supply (kg) 18.1 18.5 18.6 19.3 19.7 20.1

Note: Excluding aquatic plants. Totals may not match due to rounding.
! Data in this section for 2014 are provisional estimates.
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World per capita apparent fish consumption increased from an average of
9.9 kg in the 1960s to 14.4 kg in the 1990s and 19.7 kg in 2013, with
preliminary estimates for 2014 and 2015 pointing towards further growth
beyond 20 kg (Table 1). In addition to the increase in production, other
factors that have contributed to rising consumption include reductions in
wastage, better utilization, improved distribution channels, and growing
demand linked to population growth, rising incomes and urbanization.
International trade has also played an important role in providing wider

choices to consumers.

World aquaculture production of fish accounted for 44.1 percent of total
production (including for non-food uses) from capture fisheries and
aquaculture in 2014, up from 42.1 percent in 2012 and 31.1 percent in 2004
(Figure 3).

Whereas aquaculture provided only 7 percent of fish for human
consumption in 1974, this share had increased to 26 percent in 1994 and
39 percent in 2004. The significant growth in fisheries and aquaculture
production in the past 50 years, especially in the last two decades, has
enhanced the world’s capacity to consume diversified and nutritious food

(Figure 4).
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Figure 3. Aquaculture production in world (FAO, 2016)
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Figure 4. Relative contribution of aquaculture and capture fisheries

to fish for human consumption (FAO, 2016)

LLLLLE

1954 1964 1974 1984 1994 2004 2014

FISH FOR HUMAN CONSUMPTION
(KG/CAPITA)
N £ o~ @

B Capture fisheries

Aquaculture

A healthy diet has to include sufficient proteins containing all essential
amino acids, essential fats (e.g. long-chain omega-3 fatty acids), vitamins
and minerals. Being a rich source of these nutrients, fish can be nutritionally
very important. Itis rich in various vitamins (D, A and B) as well as minerals
(including calcium, iodine, zinc, iron and selenium), particularly if eaten
whole. It is a source of easily digested, high-quality proteins containing all
essential amino acids. In addition, fish is usually high in unsaturated fats,
particularly long-chain omega-3 fatty acids. Fish provides health benefits in
protection against cardiovascular diseases and assists in development of
the brain and nervous system in the foetus and infants. Experts agree that
the positive effects of high fish consumption largely outweigh the potential

negative effects associated with contamination/safety risks (Erkan, 2013).

According to Turkish Statistical Institution data’s, total fish capture
production of Turkey in 2015 was 672.241 tonnes. In this amount of
production, the amount of production obtained from the sea and inland

water is 431.907 tonnes. The production amount from aquaculture is
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240.334 tonnes (Ministry of Food, Agriculture and Livestock Fishery
Statistics, 2017).

Alarge part of the aquaculture in our country sea bream and sea bass. Red
porgy and meagre follow them. It is a ton of fish in aquaculture, which has
an important production potential for aquaculture.The species important
for tuna fish breeding is the species known as the bluefin tuna (Thunnus
thynnus). This species is captured from nature and fattened in cages. It is
important to grow off-shore cage systems for larger-scale, nature-identical
production in aquaculture. The total number of aquaculture facilities in the
sea is 425. Seventy-seven of these facilitie operate with a capacity of 1000
tons and above and the production amount is 156,470 tons / year.

January 24, 2007 with the official gazette numbered 26413, places where
fish farms will be established are arranged as 0.6 miles away from the off-
shore and deeper than 30 meter, for protection against contamination of
closed bay and gulf areas as sensitive area. Fish production in marine in our
country is done in the form of cage fishery in Izmir (Karaburun and
Candarl) and Mugla (Gulluk Gulf openings) region. Since 2007, while the
aquaculture has improved greatly in the open sea, it has brought along the
issues that need to be considered. The fish harvesting from the cages is
carried out by vessels them to the fish processing plant and transporting
and /or the customs area. The marine accidents that may occur in this
process bring significant harm to both the fish in the farms, the employees

and the ecosystem.

On the 18th of December 2016, a ship accident took place in front of Ildir1
Province of Cesme. Panama flagged frigorific vessel M / V Lady Tuna, a ship
which visited fish farms in the area, went aground on the island of Lantern.

Unfamiliarity of the area was blamed to the accident of the accident. After
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the accident, 50 tons of fuel oil was spilled to the sea and damage was given
to the sea, the shores, marine ecosystem and fisheries were discussed for
days.

In the Official Gazette dated April 8, 2017 and numbered 30032. With
Article 3.1 of this Regulation, the " ; 500 GT, all Turkish flagged vessels
which are 1000 GT or above, and all foreign flagged vessels of 500 GT or
above and all foreign flagged commercial and private yachts which are 1000
GT and above are obliged to It's a great place to stay. THUS; This is the first
time that we have been working with the fishermen for the first time in the
past two years, and we have been working with the fishermen for many
years. "and" public benefit "expected from the pilot services and through
which the Administration issued a declaration of intention that the pilotage
would be compulsory for ships of certain sizes that would berth or unberth
to the fish farms.

Indeed, areas where fish farms are located and usually not far from the
shore pose a risk to maritime safety. The environment can be dangerous for
navigational safety; it can be dangerous for navigational safety; it can be
dangerous for the environment. The second is for a pilot and tugboat (s) for
docking or undocking maneuvers to fish farms with a berth. The offshore
aquaculture has made great strides since 2007, but with such issues as
ecosystem conservation, sustainability seafood, marine accidents and
necessary precautions have been on the agenda. The cultured fish harvested
from the cages transported to the processing facilities and customs area by
the vessels. The sea accidents that may occur during the process are
significant harm to both the farms and the ecosystem. As a method of this
article, the safety needs of the vessels used by the fish farms in the cargo
transfers are determined, and after this determination, As a result,
precautions could be taken to prevent accidents such as 'M / V Lady Tuna'

from appearing again.
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Picture 1: Marine fish farming in Turkey

.

Picture 2. Feeding in fish farming
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Picture 3: Fish farming in Turkey

Picture 4: Fish farming in Turkey
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Picture 5: Fish farming in Aegean Sea, Turkey (seabass and seabream

culture)

Methodology

The characteristics of Lady Tuna named ship are given below.
IMO: 9453418

MMSI: 374762000

CALL SIGN: 3EQX2

FLAG: Panama [PA]

AIS Vessel Type: Other

Vessel Type: REEFER

Gross Tonnage: 4538

Detveyt: 4867 t

Length Overall x Breadth Extreme: 120.75m x 16.6m
Build: 2007
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Picture 6: Lady Tuna

Picture 7: Lady Tuna

Area of Accident: Pasalimani area and Ilica-Yildiz Burnu coast in the

Cesme district of the Aegean province of Izmir
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Picture 8: The area of accident

The result of accident: Petroleum-derived pollution

Findings

The ship named Lady Tuna was hard aground on the rocks near Fener Adasi
near the Ildir1 area of Cesme district on 18 December 2016. The vessels had
just harvested in the tuna farm of Sagun Shipping and was on the way to
customs area when the Ship’s captain, probably not familiar with the area,
wanted to pass by Fener Island. The captain, with no knowledge of the rocks
just one meter beneath the surface, caused the ship went aground these
rocks. Immediately after the accident, Coast Guard and Port Authority
officials, as well as Yusuf Oztiirk, Head of Izmir Chamber of Shipping, came
to the scene. In the first survey made, it was found out that there was a
rupture in the ship's hull and that the water entering was being pumped

out. The Lady Tuna was a 2007-built, with 4538 GT of volume capacity, 120
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meters long Panama-flagged vessel. Each year, the ship came to tuna farms
in Ildiri Bay during the harvest season of tuna between November and
February. It was estimated that approximately 200-250 tons of fish could
be on-board the ship, as an average of 30 tonnes of tuna fish per day was
usually harvested from fish farms in this area. After the customs clearance
process was completed, the ship would go to Malta or Croatia to transfer
her cargo to larger vessels. Due to fuel-oil leaks after the accident, the
turquoise blue waters of Cesme that known internationally were covered
with black colour. After the accident, the cleaning teams started to work.
Izmir Environment and Urban Planning Directorate stated that the area
surrounding Pasalimani was the most affected area from pollution. The
residents of the region and non-governmental organizations criticized the
authorities for their delayed intervention. The ship was refloated one to two
miles away from the beach 10 days later.

After this accident, the Maritime Administration considered it necessary to
make changes in legislation. A new Article added, which was the Article 3.1
of the "Regulation on the Amendment of the Regulation on the Ports"
published in the Official Gazette dated April 8, 2017 and numbered 30032,
ruled that "All tankers and vessels or sea vehicles carrying dangerous cargo
which are 500 GT or above, all Turkish flagged vessels and sea vehicles of
1000 GT or above, all foreign flagged vessels and sea vehicles of 500 GT and
above, commercial and private yachts of 1000 GT and above will be subject
to compulsory pilotage". An issue that was missing with regard to pilotage
and towage services in the Turkish legislation has been resolved with this
amendment. Fish farming in the seas, which has an important place in the
Turkish economy, has been secured by integrating with the principle of
"safety" and "public benefit" expected from the pilotage services.

Marine areas surrounding fish farms can be high-risk marine areas, such as

archipelagos, shallows, islands, which are difficult to navigate. The
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navigation safety of the vessels, some of them large tonnage, coming to
harvest for fish farms is of great importance.

If these ships are involved in a sea accident, both the marine environment
in the region and the fish farms themselves can be negatively affected.
Pilotage and tugboat services are services that have proven themselves to
provide maritime safety in difficult waters. As an indication of that, the
International Maritime Association (IMO) has adopted resolutions that
strongly recommending to use pilot in difficult waters such as Danish
Straits, Turkish Straits and Great Barrier reef. Therefore, this compulsory
pilotage decision taken by the Republic of Turkey is an example in order to
protect the marine environment in which the fish farms are located as well
as the damage to be caused by an accident and also to ensure the safety of
the sea area in question. The widespread use of this example in places
suitable for world scale will contribute positively to marine safety and the

sustainability of fish farms.

Picture 9: Lady Tuna
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Picture 10: Lady Tuna

Picture 11: Lady Tuna

Discussion and Conclusion

As seen in the example of Lady Tuna accident, the risks of marine
transportation are measured by environmental pollution, economic loss,
injury or loss of life (Zhang et al., 2016). The safety of maritime traffic is
great for the entire environment, not just for ships and crews. The human
factor is very important, although risks seem to be minimized by using
modern systems and devices for the safety of maritime transport (Wu etal,,
2017). There is no zero risk for maritime transport, it is essential to

minimize the risk at acceptable levels. (Istikbal, 2007). In order for this to
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happen, properly assessed risk and risk management is required (Zhang et
al,, 2016). The greatest advantage of risk assessment is that it can be done
before an accident, and prevents accidents through taking near misses into
account. In this regard, it is of great importance to record and evaluate near
misses in risk assessments (Wang, 2006; Istikbal, 2007; Zhang et al.,
2016). Risk management includes continual improvement that enables
hazard identification, risk assessment, quick notification, emergency
response, and continued improvement of risk management of maritime
traffic. Pilotage and towage services are the most important factor in
preventing accidents (Ece, 2016). Pilots and their competency are
important factors in defining, evaluating and managing the risk. The
professional experience, communication and language skills of the pilot is
important for the evaluation and management of the risk, which is essential
in ensuring the safety (Hsu, 2012). In Turkey, this risk was assessed after
the accident that took place in fish farms area and consequently the legal
arrangement was made. We have not heard if any similar regulation exists
in Spain, Italy, Tunisia, Norway, Scotland, which are also countries that
produce fish in the sea. However, it is obvious that the implementation in
Turkey will be an example.

There is always room for probability of M/V Lady Tuna type accidents in
fish farms, which are established in open seas. The harvesting and
transporting of fish from farms by vessels should be carried out in the
presence of a pilot who will be able to assess the location of these farms in
the marine traffic area, their meteorological and geographical conditions
and possible risks. Apart from M/V Lady Tuna type accidents, there is
information that small boats like yachts or even vessels crash into fish farms

(Picture 12 and 16).
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Picture 12: Marine accident example in fish farming
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Picture 13: Marine accident example in fish farming
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Picture 14: Marine accident example in fish farming

By

Picture 15: Marine accident example in fish farming
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Picture 16: Marine accident example in fish farming

The accident seen in pictures 13-16, took place in 2011 in a bream-perch
fish farm off Turkey’s izmir-Karaburun district. A dry cargo ship with Cook
I[slands flag, due to c-Captain’s error, chose the shortest route while
navigating on auto-pilot, which ended with crashing into the fish farm.
Crashing into to the ponds caused serious damage to the farm, and large

number of farm fish were released into the marine environment.

The financial damage caused by such accidents to fish farms can be quite
large. As a result of an accident and tearing in net cages, the high amount of
farm fish released to ecosystems will also change the balance in the
ecosystem. As regards this situation, we know that under the Ministry's
supervision, there is a project for inspection of fish farms by a private

company under the relevant National and International legislation,
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determining the location and coordinates of the farms and thus contributing
to the reduction of maritime accidents, increase of protecting the life and
property and safety and protection of marine environment. There are also
accidents in the fish farms, such as rope breakage or failures in the crane
hydraulic system during feeding or harvesting. Determining the location of
the farms is an important issue in terms of rescuing working crew and quick
intervention. In northern countries such as Norway, England, Scotland,
there are records of accidents caused by crane failure, rope breakage,
falling, drowning, etc. in farms where salmon and other aquaculture farms
are located at sea. In these countries, Coast Guard, General Directorate of
Coastal Safety, Marine Accidents Investigation Board have come up with the
aquaculture sector in order to raise awareness about maritime safety, to
share experiences and to determine the dangers and precautions in
working areas (fishupdate.com).

It is very important also for Turkey to carry out studies in this regard. The
aquaculture sector is an emerging sector for the Turkish economy, and is
open to development. But working at sea is also extremely dangerous and
precautions are needed against these risks. In order to protect the
ecosystem in the seas and to ensure a healthy and safe fish farming, it is a
priority for the workers in the aquaculture sector to cooperate and organize
the meetings. In the aquaculture industry, practical and applicable solutions
are needed to contribute to the improvement of maritime safety, in
particular for pinpointing the causes of the accidents and safety problems

that may arise and how to prevent them.
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Calismanin amaci; kilavuz kaptanlardaki stres ve is doyum dtizeylerinin tespit
edilmesi ve stres diizeylerinin is doyumu lizerine etkisinin belirlenmesidir.
Calismanin érneklemini, Tiirkiye’nin farkli bélgelerinde c¢alisan kilavuz
kaptanlar olusturmaktadir. Veri toplama aract olarak anket formu
olusturulmus ve 53 kilavuz kaptana uygulanmigstir. Arastirma bulgularina
gore, kilavuz kaptanlarin stres diizeyleri orta diizeyde gozlemlenirken, ytiksek
diizeyde islerinden memnun olduklar: tespit edilmistir. Regresyon analizi
sonucunda, kilavuz kaptanlardaki stres ile is doyumu diizeyleri arasinda
negatif bir iliski bulunmugstur. Bu ¢calismanin; Ttirkiye’de hizmet veren kilavuz
kaptanlarin stres ve is doyum diizeylerinin analiz edilmesi ve karsilastirma
yapilabilmesi agisindan literatiire katki saglayacagi diisiiniilmektedir.

Anahtar Kelimeler: Kilavuz kaptan, Stres, i; doyumu, Kilavuzluk hizmeti,
Teknik seyir hizmetleri

The Effect of Stress on Job Satisfaction: A Research on Turkish
Maritime Pilots

Abstract

Aim of this study is to determine stress and job satisfaction levels of maritime
pilots and is to determine the effect of stress levels on job satisfaction. The
sample of the study consists of maritime pilots who work in different regions
of Turkey. A questionnaire form was prepared and it was applied to 53
maritime pilots. Findings show that while the stress levels of maritime pilots
are moderate, they are highly satisfied with their work. As a result of the
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regression analysis, a negative relationship was found between stress levels
and job satisfaction levels of maritime pilots. It is believed that this study will
contribute to the literature in terms of analyzing and comparing the stress
and job satisfaction levels of maritime pilots who serve in Turkey.

Keywords: Maritime pilot, Stress, Job satisfaction, Pilotage, Technical-
nautical services.

1. Giris

Kilavuzluk hizmeti, limana yanasma/limandan ayrilma, bogaz veya kanal
gecislerinde seyir emniyeti ve deniz c¢evre koruma acisindan gemilere
verilen bir hizmettir. Kilavuz kaptanlar yiiksek tecriibe ve yeterliligi ile,
gorev yaptig1 bolge ile ilgili yerel bilgi sahibi olarak gemi kaptanlarina
rehberlik etmektedir. Kilavuzluk hizmeti rémorkorciilik ve palamar
hizmetleri ile birlikte, Avrupa Birligi Komisyonu'nun yayinladig1 “Green
Paper on Sea Ports and Maritime Infrastructure” adli belgede “teknik seyir

hizmetleri” adi1 altinda incelenmistir [1] [2].

Kiiresellesme ile birlikte denizcilik sektoriinde artan rekabet kosullari,
sektoriin deniz ve kara ayagindaki tiim calisanlarini etkilemekte olup,
kilavuz kaptanlar da buna dahildir. Gemilerin limanlarda kalis stirelerinin
kisalmasi; limanlarda, bogazlarda ve kanal gegislerinde manevra yapan
veya seyir eden gemilerin trafik yogunlugunun artmasina sebebiyet
verebilmektedir. Artan gemi trafik yogunlugu ile birlikte diizensiz ¢alisma
saatleri, stresin beraberinde getirdigi uyku eksikligi, yorgunluk gibi
faktorler, meslek itibariyle fiziksel ve zihinsel performansa gerek duyan

kilavuz kaptanlarin calisma kosullarini olumsuz etkileyebilmektedir.

Yasanilmasi kac¢inilmaz ve olumsuz sonuglariyla bilinen stres bas edilmesi
zor bir duygu durumudur ve yorgunluga neden olan bir kavramdir[3].

Stresin tipik belirtileri uykusuzluk, zihinsel yogunlasmanin kaybolmasi,
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kaygi, madde bagimliligi, asir1 6fke ve hayal kirikligy, aile ¢catismasi ve kalp
hastaligi, bas agrisi, mide sorunlar1 ve sirt sorunlar1 gibi fiziksel
hastaliklardir [4]. Lazarus [5], ¢alisma hayatindaki stresin nedenini
calisanlar ve calisanlarin ¢evresi arasindaki uyumsuzluk olarak agiklamakta
ve calisan-gevre iliskisinin duragan degil degisken oldugunu belirterek

elestirmektedir.

Davis’e [6] gore, calisma kosullarinin olumsuz sonuglarini gosteren en
onemli degisken is doyumunun diisiik seviyede olmasidir. Is doyumsuzlugu,
olumsuz sonuglarindan olan ani grevler, is yavaslatma, diisiik verim,
disiplin sorunlari, kuralsizlik ve diger sorunlar1 da beraberinde
getirmektedir. Is doyumunun yiiksek boyutlarda olmasi, ¢alisanin mutlu ve
olumlu tavirlar sergilemesine olanak saglarken, diisiikliigli ise galisanin
isine yabancilasmasina ve uyumsuz bir birey olmasina, ruh saghginin

bozulmasina neden olmaktadir [7].
2. Literatiir Taramasi

Calismanin konusuna yonelik olarak ti¢ kisimda literatiir taramasi yapilmis

ve Tablo 1’de 6zetlenmistir;

[.  Gemiadamlarinda stres konusu ile ilgili yapilmis calismalar
II. Gemiadamlarinda is doyumu ile ilgili yapilmis ¢alismalar,
[II. Gemiadamlarinda stres ile is doyumu konularinin birlikte ele

alindig1 calismalar.
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Tablo 1. Literatiir Taramasi

Yil/Yazar Konu Yontem Orneklem Sonuc¢
Filipinli gemiadamlarinda Fiziksel faktorler duygusal,
2017 [8] stres ve }iorgu.nluga neden Anket 205 gemiadami (;evrfesel ve ?sik.(.)lo.j.ik
olan faktorlerin faktorlere gore tistlin
belirlenmesi gelmektedir.
Sagliksiz, diisiik is doyumu
iiksek is stresi hi
Gemiadamlarinin is stresi, Anket, . ve yl_l SeX 15 stresine sahip
. . 149 giiverteve  gemiadamlarinda
2016 [9] is doyumu ve zihinsel semptom : . oL
o A L makine zabiti psikotisizm, depresyon,
sagliklar1 arasindaki iligki kontrol listesi .
anksiyete vb. semptomlar
daha yaygindir.
Hirvat gemiadamlarinda is
d i Orta diizeyde bir is d
2015[10]  Soywmuvels o Anket 530 gemiadam 2 Cuzeyde birls doyumu
doyumsuzlugu lizerine seviyesi tespit edilmistir.
tanimlayici bir calisma
Kuzey Denizi'ndeki agik is vogunlugu stresi
deniz gemilerinde ¢alisan 3 YO8 &
giiverte zabitlerinde is arttirmakta olup, uyku ve
. . 157 giiverte dinlenme faktorleri hem
2015 [11] yogunlugu ve Anket o .
uyku/dinlenme zabiti dogrudan hem de azaltilmig
is yogunlug ind
(yorgunluk) faktorlerinin Z:;Z?L;I;;tg;;it};e;l: €
stres tizerindeki etkisi '
is doyumunun, is-aile
catismasl ve isten ayrilma . . .
0 lid deb
niyeti arasindaki iliski 100 kilavuz nemil erecet' 'e r
2014 [12] L . Anket arabulucu etkisi
iizerinde arabulucu etkisi: kaptan
. bulunmamistir.
Tiirk kilavuz kaptanlar
lizerine bir ¢alisma
- . . Stres ile is doyumu
Hintl damlarind 56 t
2014 [13] n 1ge.mla amfarinda Anket g?lver N ve arasindaki negatif bir iligki
stres ve is doyumu makine zabiti . Lo
tespit edilmistir.
Evlilik d ,
Gemiadamlarinda stres ve Anket, anqila da?’r}lill; r:l; daki stres ve
algilanan kayg diizeyi: durumluluk- . & P,
2013 [14] o . e 210 gemiadam1  kaygi diizeyi ile iliskilidir ve
Evlilik doyumunun aracilik stireklilik kaygi . L
rolii Slcesi stres onleyici bir role
58 sahiptir.
Gemiadamlarindaki stresin
PGWBI anketi,
degerlendirilmesinde The emiad:rr:ll:rllndaki stresin
2013 [15] Psychological General Well-  Anket 162 gemiadami 8 . . )
Being Index (PGWBI) degerlendirilmesinde
anke%i makul bir aragtir.
Uzun ¢alisma saatleri, is
ortami sicakligy, aileden
. . ayr1 kalma, zaman
G damlarinda st
2012 [16] e:k?;a e?lr?aii?ﬂ:rs rest Anket 385 gemiadam1  baskisi/yogun mesai ve
y yetersiz nitelikteki gemi
tayfasi en 6nemli stres
faktorleri arasindadir.
Aileden uzun siire ayr1
kalma, baskisi, fazl
Ticari ve yolcu gemilerinde maelsl:;l Z:Ir;l?;le uazsurllsslij:ez a
2009 [17] calisan gemiadamlarinda Anket, miilakat 134 gemiadami '8

stres unsurlari

kalma gibi faktorler ile ilgili
orgiitsel tedbirlere 6zel
dikkat gosterilmelidir.
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Tablo 1. Literatiir Taramasi (Devam)

Saglik problemlerine ve
olagandisi calisma saatleri

Olagandisi calisma saatleri nedeniyle yasam
2007 [18] ve is doyumuyla iliskisi: Anket 434 kilavuz kalitelerindeki azalmaya
Avrupali kilavuz kaptanlar kaptan ragmen ¢ogu kilavuz
uizerine bir ¢alisma kaptan, bu meslegi se¢mis
olmaktan dolay1 pismanlik
duymamaktadir.
Her iki tilkedeki
Litvanya ve Letonya’l er,l 1.u .e ex
denizciler tarafindan denizcilerin yaklasik yarisi,
. . 1984 sefere basladiklarindan
2006 [19] denizde yaganan psiko- Anket .
duveusal stres sikl@nin gemiadami ortalama 2,7 - 2,8 ay sonra
ar;;gtlrllmaﬁ g psiko-duygusal stres
yasadiklarini belirtmistir.
Ogrenciler tecriibeli
Denizcilik yiiksekokulu zabitlere gore strese karsi
o0grencileri ile tecriibeli 30 é3renci. 30 daha savunmasiz
2006 [20] giiverte ve makine Anket ﬁve%’te ve’ durumdadir ve bunun
zabitlerinin is stresi ile ilgili rgnakine sabiti nedenleri olarak sosyal
0z degerlendirmelerinin iliskiler, fiziksel zorluklar,
karsilastirilmasi kontrol ve destek eksikligi
gosterilmektedir.

Gemiadamlarinin stres
diizeyleri ile is doyumlari
arasinda negatif iligki tespit
edilmistir.

Gemiadamlarinin stres
2006 [21] diizeyleri ve is doyumu Anket 127 gemiadami
arasindaki iliski

Gemiadamlarinda stres ve is doyumu konularinin birlikte ele alindigi
calismalar 6zetlenecek olunursa; Ceyhun [21] tezinde, gemiadamlarinin
stres duizeyleri ile is doyumlar1 arasinda negatif bir iligki tespit etmistir. Kim
ve Jang [9], gemiadamlarinin is stresi, is doyumu ve zihinsel sagliklar
arasindaki iligkilerin belirlenmesine yonelik bir ¢calisma yapmistir. Veriler,
Gliney Kore’deki belirli bir limana gelen gemilerde c¢alisan
gemiadamlarindan elde edilmis olup; is stresi ve is doyumu anket formlari
ile, zihinsel saglik ise semptom kontrol listesi ile dlciilmeye calisilmistir.
Ceyhun’un [21] ¢calismasindan farkl olarak Kim ve Jang [9] zihinsel saglik
tizerinde de durmus ve diisiik is doyumu, yliksek is stresine sahip
gemiadamlarinda depresyon, anksiyete vb. semptomlarin daha yaygin
oldugu sonucuna varmistir. Gupta [13], Ceyhun’un [21] varmis oldugu

sonuca benzer olarak stres ile is doyumu iliskisini negatif olarak tespit
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etmistir. Kilavuz kaptanlar ile ilgili stres veya is doyumu konularinda
yapilmis 3 adet calismaya rastlanilmistir. Choi ve Lee[22] is stresi
bilesenlerini ve is stresi ile is doyumu arasindaki iliskiyi inceleyerek Koreli
kilavuz kaptanlar icin stres giderici ydntemler énermeye calismistir. Ozbag
ve Ceyhun [12], kilavuz kaptanlarda is doyumunun is-aile ¢atismasi ve isten
ayrilma niyeti arasindaki iliski tizerindeki arabulucu etkilerini arastirmistir.
Veriler anket yardimiyla toplanmis ve orneklem 100 Tiirk kilavuz
kaptandan olusmustur. Sonuglar, is doyumunun kayda deger bir arabulucu
etkisi bulunmadigini géstermistir. Andresen ve arkadaslar:1 [18] 7 Avrupa
tlkesindeki  kilavuzluk hizmetlerine odaklanmis olup, kilavuz
kaptanlardaki is doyum diizeyi ve belirleyicilerini analiz etmistir. Sonuglar,
Avrupa’daki kilavuzluk hizmetlerinde is tatmininin, kilavuz kaptanlarin
stresin ne kadarinin iistesinden gelebileceginin bir gostergesi oldugunu

ortaya koymustur.

3. Metodoloji

Calismanin amaci, nicel arastirma yontemleri kullanilarak Tiirk kilavuz
kaptanlarinin stres ve is doyum diizeylerinin tespit edilmesi ve Tirk kilavuz
kaptanlarinin stres diizeylerinin is doyum {izerine etki diizeyinin ortaya
konulmasidir. Bu ama¢ dogrultusunda, kilavuz kaptanlarin stres ve is
doyum diizeylerini tespit etmek lizere veri toplama araci olarak anket
formu olusturulmustur. Anket formu, stres ve is doyumu o6lgeklerinden
olusmaktadir. Algilanan Stres Olgegi (Perceived Stress Scale); kisinin
hayatinda son bir ay icerisinde karsilastigi stresli durumlar1 tanimlama
derecesini 6lgmektedir. Algilanan Stres Olgegi (ASO) Cohen ve arkadaslar
[23] tarafindan gelistirilmis olup, 6l¢egin Tiirk¢eye c¢evrilmis halinin
givenirlik ve gecerlilik analizi Eskin ve arkadaslar1 [24] tarafindan

yapilmistir. Bu ¢alismada, ASO’niin Tiirk¢eye cevrilmis halinin 10 maddelik
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olcegi kullanilmistir. ASO puanlar1 dért pozitif maddenin tersine gevrilmesi
(4, 5, 7 ve 8. maddeler) ve daha sonra tim o6lcek maddelerinin
toplanmasiyla elde edilmistir. Puanin yiiksek olmasi, algilanan stres

diizeyinin yliksek oldugu anlamina gelmektedir [25].

Is doyumu 6lgegi olarak, Parker ve arkadaslarinin [26] 5080 Avustralyal
gemiadam icin saglik, stres ve yorgunluk konularinda yapmis olduklari
anket calismasindaki is doyum 6lgegi esas alinmis olup, bu 6lgegin Ceyhun
[21] tarafindan Tiirkgeye ¢evrilmis hali kullanilmistir. Parker ve
arkadaslarinin [26] ¢alismasindaki olceklerin giivenirligi, bazi tez [21] ve
makalelerde [8] [27] kanitlanmistir. Olcekte is doyumuna yénelik 22 madde
bulunmakta olup, 5’li likert dl¢cegine gore “1: Hic memnun degilim, 5: Cok
memnunum” seklinde memnuniyet derecelendirilmesi yapilmistir. Olgegin
toplam puani ise diisiik, orta ve yiliksek memnuniyet diizeyine gore

yorumlanmistir.
3.1. Arastirmanin Orneklemi

Calismanin 6rneklemini Tirk kilavuz kaptanlar olusturmaktadir. Anket
formlari, sektérdeki irtibatlar sayesinde ve Tiirk Kilavuz Kaptanlar Dernegi
araciligiyla kilavuz kaptanlara ulastirilmaya calisiimistir. Alinan geri
dontsler sayesinde toplam 53 kilavuz kaptan c¢alismanin o6rneklemini
olusturmaktadir. Kilavuz kaptanlara ait profil bilgileri Tablo 2’de ayrintili

olarak verilmistir.
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Tablo 2. Kilavuz Kaptanlarin Profil Bilgileri

DEMOGRAFIK DEGISKENLER | N % MESLEKIi DEGISKENLER N %
Cinsiyet Kadin 0 0 Yeterlilik | Kilavuz Kaptan 5 9,4
Erkek 53 | 100 Kidemli Kilavuz 48 90,6
Kaptan
Yas 25-35 0 0 Gorev Liman Kilavuz 46 86,8
Kaptani
35-45 18 34 Tiirk Bogazlar 7 13,2
Kilavuz Kaptani
46+ 35 66 | Deniz 0-10 Y1l 18 34
Medeni Bekar 2 3,8 | Tecriibesi |11-20 Y1l 23 43,4
Durum
Evli 51 | 96,2 21-30 Y1l 8 15,1
Cocuk Var 49 | 92,5 31+ Y1l 4 7,5
Durumu
Yok 4 7,5 | Kilavuzluk | 0-10 Y1l 30 56,6
Tecriibesi
Egitim Lise 1 1,9 11-20 Y1l 18 34
Durumu
Onlisans 0 0 21-30 Yil 5 9,4
Lisans 48 | 90,6 31+ Y1l 0 0
Lisanstistii 4 7,5 | Calistigimiz | Kamu Sektori 17 32,1
Aylik Gelir | 3000 TL ve alt1 0 0 Kurum (Ozel Sektor 36 | 67,90
3001-4500TL 0 0
4501-6000 TL 0 0
6000TL + 53 | 100

Anket formunu dolduran katilimcilarin hepsi erkektir. Arastirmada yer alan
katilmcilarin yaslar;, 36 ve ilistli yas arali@inda kiimelenmektedir.
Katilimcilarin %96,2’si evli, %3,8’s1 bekardir. Katilimcilarin egitim durumu
goz Online alindiginda, %90,6’s1 lisans mezunu, %?7,5’i lisansiisti
egitimlerini tamamlamiglardir. Kilavuz kaptanlarin gelir diizeyleri 6000 TL
ve 1uzerindedir. Arastirmaya katilan kilavuz kaptanlarin yeterlilik
diizeylerine bakildiginda %9,4’i kilavuz kaptan, % 90’6’s1 kidemli kilavuz
kaptandir. %86,8’i limanlarda kilavuz kaptanlik yaparken, %13,2’si Turk
Bogazlarinda gorev yapmaktadir. Kilavuz kaptanlarin deniz tecriibeleri ise,
%34’t 0-10 y1l, %43,4't 11-20 y1l, %15,1’;i 21-30 yil, %7,5'i 31 y1l ve
istiinde tecriibeye sahiptir. Katilimcilarin %67,9'u 6zel sektorde gorev

yaparken, %32,1'i kamu sektoriinde gorevini sirdurmektedir.
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3.2. Verilerin Analizi

Arastirmanin veri analizini gerceklestirmek icin SPSS 21.0 (Sosyal Bilimler
icin Istatistik Paket Programi) paket programi kullanilmigtir. Veri analizleri
icin oncelikli olarak i¢ tutarlilik analizleri gerceklestirilmis olup Cronbach
alfa degerleri hesaplanmistir. Cronbach alfa sayisinin 0,7 ve tistii olmasi,
Olcegin giivenilir oldugunu ifade etmektedir [28]. Ankete ait Cronbach’s alfa
katsayis1 0,895 olarak saptanmistir. Bu deger anketin giivenilir oldugunun
gostergesidir. Kilavuz kaptanlarin stres ve is doyum degiskenlerine iliskin
hesaplanan ortalamalari, varyans ve standart sapmalar1 Tablo 3’de

gosterilmektedir.

Tablo 3. Stres ve Is Doyumu Olgegine Ait Veri Analizi Sonuglari

= Madde Olgek
Olgek ve Altboyutlar Sayis1 N Ortalama | Varyans | S.Sapma
Stres Olgegi | Stres / Rahatsizlik Algisi 6 53 10,41 11,44 3,38
Yetersiz / Ozyeterlik Algisi 4 53 6,17 6,61 2,57
is Doyum Olcegi 22 53 74,58 264,74 16,27

Not: Stres Olgegi iki alt boyuttan olusmaktadir. Stres Olgegi: 0-13 = Hafif Diizey, 14-26 = Orta Diizey,
27-40 = Yiiksek Diizey; Is Doyumu Olgegi: 0-36 = Diisiik Diizey Memnuniyet, 37-73 = Orta Diizey
Memnuniyet, 74-110 = Yiiksek Diizey Memnuniyet.

Stres ve is doyum 6lceklerinden elde edilen puan ortalamalari, 6rneklemin
orta diizeyde stres yasadiklar: fakat yiiksek diizeyde islerinden memnun

olduklarini ortaya ¢ikarmaktadir.

Bulgular incelendiginde, stres/rahatsizlik algis1 alt boyutunda ortalama
degeri (x:2,04) en yliksek olan ifade “Gegen ay, kendinizi ne siklikta sinirli
ve stresli hissettiniz?” ifadesidir. Yetersiz/Ozyeterlik algis1 alt boyutunda
ortalama degeri (x:1,69) en yiiksek olan ifade “Gecen ay, ne siklikta her
seyin Ustesinden geldiginizi hissettiniz?” ifadesidir. Yapilan is ile dogrudan

iliskili unsurlar arasinda gortlen yetersiz fiziksel ¢calisma sartlari, agir is
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yuki, zaman darlig1 ve is yetistirme telasy, is akisi1 ve teknik sorunlar, kilavuz
kaptanlarin is stres diizeylerini etkilemektedir. Kilavuz kaptanlarin stres
diizeyi yiikseldikce psikolojik ve fizyolojik belirtilerin tistesinden gelinmesi
icin kurumlarin miidahale tekniklerine 6nem vermesi ve c¢alisma

kosullarinin iyilestirilmesi icin gerekli calismalar yapmasi gerekmektedir.

is doyumu 6lgegindeki ortalama degeri (X:4,32) en yiiksek olan ifade “Isin
kendisi” ifadesidir. Calisanlarin isine karsi tutumunun olumlu yénde olmasi
oncelikli olarak mutlulugunu arttirmakla beraber, memnuniyet seviyesinin
yiiksek olmasi ise baghligi ve verimli calismay: desteklemektedir. Is
doyumu yiiksek diizeyde olan calisanlarin ise glidiilenmesi artmakta ve
verdikleri hizmetin kalitesi de ylikselmektedir. Bu duruma gore, kilavuz
kaptanlarin is doyum diizeylerinin yiiksek olmasi orgiitsel anlamda olumlu
sonuglar doguracaktir. Kilavuz kaptanlarin stres diizeylerinin is doyumu
lizerine etkisini belirlemeye yonelik gelistirilen “Basit Dogrusal Regresyon”

analizi sonuglar1 Tablo 4’de gosterilmektedir.

Tablo 4. Tek Degiskenli Regresyon Analizi Ozeti (Stres ve s Doyumu)

Model R R2 Tahmini S.Sapma F Sig.
1 0,406 0,164 15,02 10,036 0,003
(14 Beta St.Hata St.Beta t P

Stres -1,338 0,422 -0,406 -3,168 0,003

Not: Bagiml degisken: s doyumu, Bagimsiz degisken: Stres.

Regresyon analizi sonucunda, bagimli degiskendeki degisimin yiizde (%)
kacinin bagimsiz degisken tarafindan acgiklandigini ifade eden R2 degeri
0,164 olarak tespit edilmistir. Bu sonug, bagimh degisken olan kilavuz
kaptanlarin is doyum diizeylerinin %16,4’lintn kilavuz kaptanlarin stres
diizeyleri tarafindan aciklandigim1 gostermektedir. Bulgulara gore, F
degerine karsilik gelen anlamlilik degeri (F: 10,036, p<0,05) s6z konusu

modelin bagimh degiskeni aciklamada o©nemli katkis1 oldugunun
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gostergesidir. Beta degerine karsilik gelen t degeri (-3,168) ve anlamlilik
seviyesini ifade eden sig. degeri (0,003) oldugundan, s6z konusu degiskenin
aciklama kabiliyetine olan katkisi istatiksel acidan anlamlidir. Beta degeri (-
1,338) negatif bir deger oldugundan, kilavuz kaptanlarin stres diizeyleri ile
is doyum diizeyleri arasinda negatif bir iliski vardir. Kilavuz kaptanlarin
stres diizeylerindeki bir birim artis is doyum diizeylerinde 1,338 birim

azalmaya sebep olacaktir.
3.3. Arastirmanin Sinirhiliklar:

Anket cevaplarinin ¢ogu internet iizerinden elde edildiginden, goniilli
olarak katilmak isteyen kilavuz kaptanlara ulasilmistir. Bliyiik 6rnekleme
ulasmak i¢in anketin yiiz yiize goriisme yapilarak uygulanmasinda fayda
vardir. Ayrica, kadin kilavuz kaptanlarin evreni temsil etme ytizdesi hi¢
olmadigindan istatiksel verilerde cinsiyet karsilastirilmasi yapilamamaistir.
Arastirmaya katilan kilavuz kaptanlarin gercek goriis, diistince ve algilarini

samimi olarak ifade ettikleri kabul edilmistir.

Arastirmanin kisitlarindan bir digeri ise, érneklem biyukliginin tim
evreni kapsayacak genellemeleri icermemesidir. Bu nedenle farkh

orneklem i¢cin modelin test edilmesi gerekmektedir.

Calismada profil sorularindaki kategorilerde yeterli 6rneklem sayisi (en az
30) saglanamadig i¢in, profil sorular ile anket sorular1 arasindaki iliski
incelenememistir. Ileriki calismalarda bu iliskinin incelenmesi ile literatiire

daha fazla katki saglanmis olacaktir.
4. Sonuclar ve Tartisma

Kilavuzluk, tehlikeli sularda kaza riskini azaltan hizmetlerden biridir.
Gemilerin riskli sularda seyri sirasinda, bolgeye hakim olan deneyimli

kilavuz kaptanlarin gemiyi kilavuzlamasi sayesinde cevre ve gemi emniyeti
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saglanmaktadir. Bu durumdan dolayi, kilavuz kaptanlar her gecen giin
strese maruz kalmakta ve bir¢ok problemle karsi karsiya kalmaktadir.
Stresin bireyler ve ¢alisma hayati lizerinde ciddi sorunlar yaratmasi birgok
belirtiler ile kendini gostermektedir. Ofke nobetleri, geri c¢ekilme, yalniz
kalma istegi, alkol bagimlilig), aile ici ¢catisma, ice kapanma, baskalarinin
distincelerini 6onemsememe, umursamazlik, degisime direng ve katilik, is ve
yasam doyumsuzlugu ve gelecege dair limitsizlik gibi sorunlar stresin

meydana getirdigi olumsuz etkilerdendir.

Arastirma bulgularina gore, kilavuz Kkaptanlarin stres diizeyleri orta
diizeyde gozlemlenirken, yliksek diizeyde islerinden memnun olduklar:
tespit edilmistir. Stresin is doyumu tizerinde etki diizeyi ise %16,4 olarak
tespit edilmistir. Regresyon analizindeki anlamlhilik diizeyi 0,05’den kii¢lik
oldugundan, istatiksel agidan anlaml ve is doyumu ile stres iliskisi negatif

bulunmustur.

Is ve yasamdan alinan doyum diizeylerindeki memnuniyetsizlik hem ruhsal
hem de fiziksel belirtileri beraberinde getirmektedir. Yogun stres altinda
calisan kilavuz kaptanlar, ise kars: isteksizlik, isi erteleme, isi baskasina
yikleme, is doyumsuzlugu gibi belirtilerle kars:1 karsiya kalacaklardir. Bu
durumdan kag¢inmak icin, denizcilik sektorii icerisinde faaliyet gosteren
tiim denizcilik isletmelerinin, egitim kurumlarinin, idarelerin, yakin ve uzak
dis cevredeki paydaslarin konu iizerinde diisiinmeleri, 6nleyici yontemler
gelistirmeleri ve uygulamalari, meslegin siirdiiriilebilir olmasi a¢isindan
biiylik 6nem arz etmektedir. Kilavuzluk tegkilatlarinin beklenen kalitede
hizmeti saglamalar a¢isindan kilavuz kaptanlara uygun ¢alisma, dinlenme
ve yasam kosullar saglandiginda; stres ve yorgunluktan uzak, motive giict
yuksek kilavuz kaptanlarin verecegi hizmetin can ve mal emniyetinin

saglanmasi agisindan biiytik katki saglayacagi kacinilmaz olacaktir.
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Abstract

In marine industry, mooring, unmooring and anchoring are one of the most
risky operations. Mooring operations and current mooring systems with ropes
and windlass have been available for a long time, but a standard training
about mooring operations and mooring systems is still not available. One of
the most important and essential things about mooring operations is training
about safe mooring operations of personnel involved in mooring operations.
Seafarers all around the world are taught and certified in terms of STCW
CODE (Standards of Training Certification and Watch-keeping). However,
there is no international training and certification specially designed for
mooring and unmooring operations. There is not a standardized training
regarding mooring and unmooring operations, but various applications for
mooring and unmooring operations are available. The aim of the study is to
review available trainings regarding mooring operations and reveal the
necessity of standard training for mooring operations.

Keywords: Mooring, Safety, Training, Accident, Learning

Gemi Baglama Operasyonlari Egitimlerinin Analizi

Oz

Denizcilik endtistrisinde, gemilerin baglama ve demirleme operasyonlari en
riskli operasyonlar arasinda yer alir. Gemi baglama operasyonlari ve halat ve
irgatlarin kullanildigi mevcut baglama sistemleri uzun yillardir var olmasina
ragmen gemi baglama operasyonlarit ve gemi baglama sistemleri ile ilgili
heniiz standart bir egitim bulunmamaktadir. Gemi baglama operasyonlari ile
ilgili en 6nemli ve en gerekli seylerden biri gemi baglama operasyonlarina

katilan personelin emniyetli gemi baglama operasyonlart hakkinda egitim
almasidir. Diinya ¢apinda denizciler STCW kod (Gemiadamlarinin Egitim,
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Belgelendirme ve Vardiya Standartlart Hakkinda Uluslararasi Sézlesme)
kapsaminda egitim alirlar ve sertifikalandirilirlar. Ancak gemi baglama
operasyonlari igin ézel olarak diizenlenmis bir egitim ve sertifikalandirma
bulunmamaktadir. Gemi baglama operasyonlart ile ilgili standart hale
getirilmis bir egitim mevcut degildir ama gemi baglama operasyonlari
egitimi icin cegsitli uygulamalar mevcuttur. Bu c¢alismanin amact gemi
baglama operasyonlar ile ilgili mevcut olan egitimleri incelemek ve gemi
baglama operasyonlar: igcin standart bir egitimin gerekliligini ortaya
ctkarmaktir.

Keywords: Baglama, Emniyet, Egitim, Kaza, Ojrenme

1. Introduction

Mooring and unmooring of vessels is one of the most dangerous operations.
Each of ship’s crew, linesmen, crew of tug par, crew of mooring boats,
mooring master and pilot can be defined as a member of mooring operation
team involved in mooring operations. Training of each member is so
important for safe mooring operations. If each member of mooring
operation team knows his/her roles and responsibilities potential hazards
of mooring operations can be eliminated. Well trained personnel know how
to do their job, potential hazards of the job and how to take precaution.
Conventional mooring system involves mooring ropes and windlass on
board vessels. Tension is necessary to keep mooring ropes tight to hold
vessel at berths. Tension is enabled by windlass that may be hydraulic or
electric driven. Mooring ropes hold the vessel when alongside. Loading and
discharging operations, ship movements and environmental conditions,
such as wind, tide and current, change tension of ropes. Ropes should be at
its optimum tension to hold vessel appropriately. More tension may cause
breaking of ropes, which at causes serious injuries or loses. Less tension
may cause giving away of vessel from quay. That’s why, continuous watch
keeping and arranging the tension of ropes according to the changing

conditions are necessary when alongside. In a conventional mooring
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system operation approximately six crew are necessary onboard and four
linemen on shore for handling ropes. Crew number for mooring operation
may change depending upon vessel size, berth and type of operation.
Approximately, 20 personnel participate in mooring operations. Master,
pilot, 3rd officer and helmsman on bridge, 1st officer, boatswain and 2 able
seamen on forecastle deck, 2n officer and 2 able seamen on poop deck are
involved in mooring operation on board vessel. Mooring master and 4
linesmen are involved in mooring operation on shore. Tug master, 2 able
seamen are involved in mooring operation on board tug, and 2 able seamen

are involved in mooring operation on mooring boats if necessary.

For along period of time, conventional mooring system involving ropes and
windlass has been used by the maritime industry to secure vessels at berths.
Failures of conventional mooring systems have attracted attention
nowadays. Especially safety defects of conventional mooring systems have
been discussed. Mooring operation is one of the most dangerous processes
for crew and vessel. Lack of mooring equipment maintenance, untrained
and inexperienced personnel, equipment failures, available weather
conditions, poor communication, safety procedure errors, risk assessment
failure, fatigue are main factors that cause serious injuries and loses. An
inefficient mooring operation will at least create a delayed berthing
operation and at worst a loss of vessel control with potential of vessel and
ship damage, and consequential risk of injury and pollution. The mooring
crews are those most exposed to risk both from environmental conditions
and physical hazard. In a report of UK P&I Club, it is stated that major
accidents involving mooring in the last 20 years had injured many seafarers
and had cost the UK P&I Club over US$34 million. Main reason of these
accidents is human error that generally occurs due to lack of training [1].It

is clear that mooring operations training is an important factor for safe
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mooring operations. However, it is a contradiction how mooring operations
training should be. Various training models are available related to mooring
operations. Only theoretical method, theoretical and practical method
together by using simulators, learning by doing method and audio visual
training method are used for various training models related to mooring
operations. Training models, standards and recommendations related to

mooring operations training, are reviewed in this study.
2. Literature Review

There are various academic studies and reports about maritime trainings
written by expert from different domain in maritime industry. It can be
understood from the studies that training is crucial for safe maritime
operations. Safety is directly linked to training and experience; this means

more than the ability of a crew member to do his/her job [2].

Maritime practical training is as important as theoretical training for
maritime education. New-tech ships, multinational crew, increasing marine
accidents because of human factor reveal the necessity of improving the
standard of the seafarer’s competency [3]. Yu Shicheng considers the STCW
Convention as an opportunity for shipping industry to state their needs and
requirement for seafarers’ competent standards [4]. Trainings like
firefighting training, survival craft and rescue boats training, medical first
aid and medical care trainings, simulator trainings, cargo operations
training, mooring operations training, ship handling training can be
involved in maritime practical trainings. Maritime education and training
programs are generally begun with theoretical knowledge in maritime
training institutes. After that trainees go onboard ships for a period of time
for on-the-job training, so they put their theoretical knowledge into
practice. However practical training at sea can’t be supervised properly.

Trainees have limited opportunities to engage and learn by participating in
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ship operations. Unstructured and unsupervised training at sea causes
ineffective on-the-job training for seafarers [5]. Chung Do Nam states in his
paper, Shipboard Training for the Efficient Maritime Education is to
combine theory and practice in harmony and also to develop ability and
adaptation necessary to conducting operational knowledge and skills
required [6]. Reporting of accidents, incidents and near misses provides
input for defining needs of training [7]. Jerzy Hajduk mentions a schematic
system that has indispensable knowledge in the scope of each subject,
checking-up tests along with established criteria of passing, simulation
programs for training with the possibility of selecting variables and

simulation programs for testing skills [8].

3. Standards and Recommendations Related to Mooring Operations

Training

Seafarers’ training and certification standards are prescribed in STCW code.
Mooring operations training standards are only defined in STCW Table A-
[1/5, specification of minimum standards of competence of ratings as able
seafarer deck, as navigation at the support level function. However, there is
no detailed explanation about mooring operations training for deck officers.
It is only recommended that mooring operations should be a part of
onboard training for cadets and the training record books should include
mooring operations. Table 1 which is quoted from STCW code,
demonstrates details about mooring operation competence for ratings [9].
IMO, Facilitation Committee published a circular, Guidelines on minimum
training and education for mooring personnel, in 2005. The aim of the
guidelines is to provide guidance on recommended training and education
for shore-side mooring, implementation of which would ensure that there
is an adequate level of competence available in ports, which would enable

that vessels berth, stay and leave a port safely. It is recommended that all
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shore-side mooring crew should pass medical examination and eyesight
test and should be able to swim [10]. Additional standards for mooring

personnel working on board mooring boats are published as circular first

revision in 2011 by IMO Facilitation Committee [11].

Table 1. STCW Competency Table about Mooring Operations

Methods for Criteria for
Knowledge, understanding
Competence demonstrating evaluating
and proficiency
competence competence
Contribute to  Working knowledge of the mooring  Assessment of Operations

berthing, system and related procedures, evidence obtained are carried
anchoring including: from one or more of out according
and other .1 the function of mooring and tug the following: to

mooring lines and how each line functions as .1 approved in-service established
operations part of an overall system experience safety

.2 the capacities, safe working loads,

.2 practical training

practices and

and breaking strengths of mooring .3 examination equipment
equipment, including mooring wires, .4 approved training operating
synthetic and fibre lines, winches, ship experience instructions

anchor windlasses, capstans, bitts,
chocks and bollards

.3 the procedures and order of events
for making fast and letting go
mooring and tug lines and wires,
including towing lines

.4 the procedures and order of events
for the use of anchors in various
operations

Working knowledge of the
procedures and order of events

associated with mooring to a buoy
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Shore-side mooring personnel are divided into two: personnel working
ashore only and personnel working on board mooring boats in terms of
knowledge requirements. Knowledge requirements of personnel working
on board mooring boats are more comprehensive than knowledge

requirements of personnel working ashore only.

Although there is no specific certification for seafarers about mooring
operations in STCW, some of maritime training courses which are approved
by classification societies have given certificate about mooring operations
upon successfully completion of mooring operation course. Some shipping
companies have their own training department or assist a training center
for fulfilling their own training needs and keep in touch with their ships so
as to follow onboard training. Video trainings, drills, good and bad practices,
ship familiarization and safety meetings are main elements of onboard
training. E-learning is one of the most useful training methods that provided
by various maritime training companies. These companies have associated
with shipping companies to enhance competence management, training
methods and tools that meet both international standards and industry’s
requirements. Papaioannou describes maritime knowledge and
experiences of seafarers that shared in social media platforms, onboard

training and e-learning as current trends in maritime training [12].
4. Various Mooring Operations Training Applications

Professional Maritime Competence Indonesia PT Promacindo, is an
internationally recognized maritime training center that has safe mooring
operations training course provides seafarers involved in mooring
operations with training, guidance and actual practice to make mooring
operations safer and more efficient. The course duration is 16 hours and
target group is seafarers involved in mooring operations. The safe mooring

operations training course involves planning of mooring and anchoring
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operations, rope and wire equipment, layout of mooring stations, different
mooring operations such as single point mooring, multi buoy mooring and
ship to ship mooring operations, good practices about mooring operations,
maintenance and controls of equipment, communication during mooring
operations. Full-mission bridge simulator is used for practical training part
of the course [13]. TSTS group is an Albanian company that provides safe
mooring operations training course. This training course is part of all
international standard port practices and it's addressed to all personnel
engaged in the mooring services in the commercial ports, pilots, nautical
marinas for the employees engaged with the mooring assistance of boats
and yachts. Course duration is one day and the course involves practical
training [14]. Training academy of OSM maritime has developed safe
mooring operations course in Philippines. Course duration is 24 hours. This
course is aimed to improve the competence of deck crew in mooring
operations [15]. Berthing Vessels and Mooring Safety certificate is issued by
The National Maritime Training Centre in UK upon successful completion
Mooring Training and Quayside Safety course. The course comprises
familiarization with mooring operations and quayside safety techniques.
[16]. There are specific mooring methods. One of them is single point
mooring method. 4am Training organizes Single Point Mooring training.
Course duration is 3 days. The course involves history of single point
mooring, types of buoy and their characteristic, types of mooring rope and
chain arrangements, areas of the operation requiring attention, simulator

training, mooring operations and contingency planning [17].
5. Results

It is certain that effective training is necessary for safe maritime operations,
especially for dangerous ones. Mooring operation is one of the most

dangerous operation onboard ships. That's why seafarers who involve
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mooring operations and ashore mooring personnel should take standard
training and certification about mooring operations. Both practical and
theoretical trainings related to mooring operations are crucial due to
dangers of mooring operations. Practical and theoretical trainings should
be combined. Theoretical training should involve, at least, standard
communication phrases during operations, explanation of mooring systems
and mooring equipment, safety aspects of mooring operations, good and
bad practices and risk assessment. Practical training should involve
implementation of theoretical knowledge. Simulation method, training
videos and animations, training ships or on-the-job training method can be
used for practical trainings. Standard, effective and combined theoretical
and practical mooring operations trainings provide safer operations and so

save lives and properties.
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Durumsal farkindalik, genel anlamda; hayatin her asamasinda etrafinda
neler olup bittiginin farkinda olup, algilanan bilgilerin o anda ve yakin
gelecege yansitmak seklinde tanimlanmaktadir. Cikis alani ilk olarak askeri
havacilikta olmus, son 10 yil icinde ise sivil havacilik, hava ve deniz trafik
operatorleri, niikleer santraller, actk deniz sondaj ¢alisanlari gibi operator /
kullanici temel merkezli; bilgisayar - yari bilgisayar kaynakli ve / veya amaca
yonelik yardimci sistemlerin kullanildigi, karar vermenin 6n planda oldugu
alanlarda uygulanmistir. Bu ¢alismada, denizcilik endiistrisinin icinde
bulunan liman kilavuzluk hizmetlerinde gemi kaptanlart ve kilavuz
kaptanlarin durumsal farkindalik analizi SAGAT yéntemiyle simiilatér
ortaminda analiz edilmeye ¢alisilmis ve sonuglar elde edilmistir. Sonuglar
dogrultusunda durumsal farkindalik kavraminin teknik seyir hizmetleri
kalitesini arttiran dneriler de sunulmustur.

Anahtar Kelimeler: Durumsal Farkindalik, Kilavuzluk, Teknik Seyir
Hizmetleri, SAGAT, Liman manevrasi

Situational Awareness Analysis in Port Pilotage Services
Abstract

Situational Awareness (SA) is generally described as the perception of the
elements in the environment within a volume of time and space, the
comprehension of their meaning and the projection of their status in the near
future. SA has emerged in the military aviation for improving safety and
prevention of accidents. In the last decade, it was also used in user-focused
areas like civil aviation sector, air and sea traffic operations, nuclear plant
facilities, offshore oil platforms etc. In this study, maritime pilots and

155



HUMAN FACTOR

shipmasters situational awareness levels have been analyzed with the SAGAT
method using bridge simulator system and the results have been obtained. The
importance of the study is to examine the concept of situational awareness for
port pilotage services, which is extremely important for the maritime safety.
Some of the key findings are positive effects of experience on situational
awareness and those who pay attention to factors such as speed and distance
in maneuver possess highest situational awareness. In addition, some
improvements are proposed in accordance with the conclusions of this study,
to increase the quality of the techno nautical services used by pilots and
masters.

Keywords: Situational Awareness, Maritime Pilotage, Techno-Nautical
Services, SAGAT, port maneuvering

1. Giris

Denizcilik, ilk insandan bugiine kesifler, ticaret, savaslar ve ulastirma gibi
bircok etkenle gelismis ve degismistir. Gemilerin dar suyollari, bogazlar,
kanallardan ge¢gmesi ve limanlara yanasip ayrilmasi ciddi bir operasyondur
ve “gemi manevrasi” olarak adlandirilmaktadir. Emniyet kavraminin
birincil seviyede oldugu gemi kullanma, gemiyi etkileyen tiim etmenlerin
etkilerini, sonucta gemiye istenilen hareketi yaptiracak bileskeyi ortaya
cikaracak bicimde yonetmektir [1]. Kilavuzluk ise seyir esnasinda akinty,
riizgar ve diger etkenlerle tehlike ve yliksek risk iceren bogaz, gecit, kanal,
korfez ve liman gibi suyollarinda tasitlarin emniyetle yol almasini saglamak
tizere bu tehlike ve riskleri taniyip ona gére davranma bilgi ve deneyimine
sahip kisilerce verilen ve tavsiye niteligindeki bir hizmettir. Geminin
kilavuz kaptan esligindeki seyrine de kilavuzlamak denilmektedir [2].

Kilavuzluk hizmeti gemi trafiginin yogun oldugu tim dar suyollarn,
bogazlar, liman yaklasimlari, yanasma/kalkis ile 6zel kanallarda (Siiveys
Kanali, Panama Kanali, Kiel vb.) 6ne ¢ikan bir hizmettir. Kilavuzluk hizmeti

tilkelerin ulusal mevzuatina gore degisiklikler gosterse de uluslararasi
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standarda sahiptir. Bu standartlar disinda gemi kaptaninin veya kilavuz
kaptanin, gorevini ifa ederken gerekli bilgiyi almasi, her an degisen sartlara

gore karar vermesi, acil durumlara gore zincirleme plani olmasi gerekir.

Ik ve en genis olarak havacilik sektériinde yer alan durumsal farkindalik
(DF) ise yinelenen durum degerlendirmelerinden elde edilen bilginin
entegrasyonuna dayanan bilissel bir aktivitedir [3]. Artan trafik, biliyliyen
gemiler ve dar suyollarinda her tiirlii hava ve deniz kosullarindaki gemi
manevralari i¢in emniyetin kaginilmaz oldugu ve gemi manevrasinin dogru
zamanda ve dogru karar vermeye dayali olmasi nedeniyle de DF, kilavuzluk

ve emniyet iliskisi bu calismada ele alinmaktadir.

2. Durumsal Farkindalik Kavrami, Modelleri ve Ol¢iim Teknikleri

Durumsal farkindalik (DF) ile ilgili olarak literatiirde lic 6nemli tanim

bulunmaktadir.

Algisal Dongti [4]: DF, belli bir ¢evre faktortiindeki anlik bilgi tretimi ve

belirlenen hedeflere ulasmak icin talep edilen davranistir.

Gincel Diinya
(Potansiyel Uygun Bilgi)

Degisiklikler

Dinya ve Olasiliklarin __ i
Biligsel Haritasi Yonlendirmeler

Hareket
ve Eylem

Sekil 1. Algisal Dongii
Kaynak: Smith ve Hancock, 1995:141’dan uyarlanmistir.
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1. Etkinlik Teorisi (Bedny and Meister, 1999): DF, bireyin iginde
bulundugu durumla ilgili dinamik yansima bilincidir. Sadece ge¢misi, su
an1 ve gelecegi yansitma firsati saglamakla kalmaz, o durumun
potansiyel gelecegini de etkiler [5].

2. 3’lu Seviye - Endsley: DF, karar verme aktivitelerini yulritmek icin
gerekli bir zihin durumudur. Bu durum, ¢evresel elemanlar: algilamak,
bu elemanlarin ne anlama geldigini kavramak ve statiilerini yakin
gelecege yansitma isidir [6]. Karakteristigi ise algilama, anlama ve

projeksiyon (yordama) olarak bilinir.

DF kavrami askeri havacilikla kavramsallasmasi ile birlikte glinlimiizde
kritik 6neme sahip (operasyonel) islerde o6zel hedef ve amaglar igin
kullanilmaktadir [7]. Siirekli devam eden cevresel bilginin ayiklanarak,
bilgininin tutarh bir zihinsel resim haline getirilip 6n bilgi halinde
biitiinlesmesi saglanarak gelecek algisinin yonlendirilmesi ve gelecekteki
olaylar1 tahmin islemidir (Dominguez’den aktaran [8]). Sekil 2’de
gosterildigi tizere, Endsley [7] belirli bir zaman ve mekanda ¢evremizdeki
unsurlari algilayip, anlamlarini kavrayip, yakin gelecege izdliisimiinii yapip,

hedefe yonelik gelecekteki olaylarin 6nemini vurgulamaktadir [9].
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» Arayuz Tasarnmi

« Stres&isyoku

» Karmasikhik

« Otomasyon
Gorev/Sistem Etmenleri

Geribildirim
—
DURUMSAL FARKINDALIK

a g Eylemlerin

Qevmnln Mevcut Durumu Mevcut Durumu | Yakin Gelecege Karar
e Algilama Anlama “Yordama Performansi

Durumu Seviye 1 Seviye 2 Seviye 3 Verme

=

Bireysel Etmenler

B\Igl Isleme Duzenegi
Hedeﬂer&Amaglar
+ Onyargilar (Beklentiler) UZ”” Erimli Bellek Otumat\kllk
DeDoIan

= Yetenekler
= Tecribe
« Egitim

Sekil 2. Durumsal Farkindalik Dinamik Karar Verme Modeli

Kaynak: [6] Endsley, M.R.,, Human Factors, 1995a: 35’den uyarlanmistir.

Sekil 2'de gosterildigi tizere DF dinamik bir sistemde insan aktivitesinin
bilissel modeli icinde gdémiiliidiir. iki kisiden farkli sonuglarin ¢ikmass,
insanlarin farkl yetenekleri, tecriibesi ve egitiminin farkli olmasi ve
gorevlerdeki tepkilerinin sonucudur. Model, genel bilissel siireclere dayals,

bir¢cok uygulama alaninda genis bir teorik yapi sunar [6].

Endsley’e [6] gore DF {i¢ seviyedir;

DF Seviye 1-Algilama (Degiskenlerin algilanmasi): DF icin ilk adim
durumun o6zelliklerini ve 0Ozniteliklerini kavrayarak degiskenlerin
dinamigini anlamaktir. Her is tiri i¢cin DF gereksinimleri ¢ok farklidir. Bir
insan yanlislikla ya da algilayamadigi icin gérevle veya amaciyla ilgili bilgiyi

idrak edemeyebilir [7].
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DF Seviye 2-Anlama (Mevcut durumu anlama): Ulasilacak hedef ve
amaglarla ilgili veri ve ipuclarin1 anlamaktir. Seviye 1’deki unsurlarin
hedeflerle ilgili bilgilerle karsilastirilmasina dayanmaktadir. Bu yapilirken
bir¢ok bilgi parcaciginin biitiinlesmesi ve bilgi akisinin 6nceligi 6nemlidir.
Bir seyi okurken sadece kelimeleri okumak yerine yliksek derecede

anlayarak okumak 6rnek gosterilebilir [7].

DF Seviye 3-Yansitma (Gelecekteki durumu yansitma): Hedef icin
gerekli elemanlar1 ve ne anlama geldiklerini bilen kisinin gelecegi tahmin
yetenegidir. Ancak gelecekteki durum yanhs éngoriilebilir. Ornek olarak
ondeki aracla ayni anda serit degistiren ve arkasinda yogun trafik varken
sol seritte yavas giden siirticiiler gosterilebilir [7].

Tablo 1. Durumsal Farkindalik Ol¢iim Teknikleri

Teknik
Durumsal S = _ G
__Farklndallk g E Zy = E’ Yazar / Kaynak
Olgiim Teknigi 5 g A S :E
SAGAT X Endsley (1995a)
SART X X Taylor (1989)
SA-SWORD X X Vidulich (1989)
SALSA X Hauss ve Eyferth (2003)
SACRI X Hoog ve digerleri (1995)
SARS X X Waag ve Hauck (1994)
SPAM X Durso ve Dattel (2004)
SASHA X X Jeannot ve digerleri (2003)
SABARS X X Neal, Griffin, Paterson and Bordia (1998)
MARS X X Matthews ve digerleri (2002)
CARS X McGuinness ve Foy (2000)
C-SAS X X X X Dennehy (1997)
PSAQ X X Matthews, Pleban, Endsley ve Strater (2000)
CAST X X Gorman, Cooke & Winner (2006)
SAVANT X Willems and Heiney (2002)
SAPS X Deighton (1997) ve Jensen (1999)
QUASA X McGuiness (2004)

Kaynak: [12] ve [13]'den uyarlanmstir.

Zaman, zaman algis1 ve olaylarla iligkili dinamikler, DF’1 formalize etmede
onemli bir rol oynar ve DF2 ile DF3 icin ¢ok 6nemli bir kavramdir [10].

Diisinmeden hareket, kararsizlik ve riskli davranislar gibi bireysel
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ozellikler, zayif karar verme egilimini arttirir. Ancak ugak kazalarinda
yeterli DF’a ragmen zayif karar vermenin sebep oldugu da tespit edilmistir

[11]. Literatiirde yer alan DF tespit teknikleri Tablo 1’de gosterilmistir.

Durumsal Farkindalik Kiiresel Degerlendirme Teknigi (SAGAT-Situation
Awareness Global Assessment Technique) ise 1980’li yillarda Endsley’nin
ortaya koydugu, askeri havacilikla baslayip yayginlasan, gilivenilirligi
yiksek bir o6lcimdiir. Gergeklesen olayla bireyin algiladigi durum
karsilastirilarak objektif bir 6lciim sunar [14]. SAGAT, uzmanlar tarafindan
DF gereksinimleri incelenerek hazirlanmis senaryo temelinde simulatérde
ve simulasyonun rastlantisal olarak durduruldugu, o anki cevreyle ilgili
bireyin bilgisinin soru seti ile sorgulandig1 bir tekniktir. Bu bilgi insan

bilissel sisteminin farkl seviyelerinden birine karsilik gelmektedir [7].

Tablo 2: SAGAT Ozellikleri

Avantajlar Dezavantajlari Uygulama Esaslari
-Genel DF belirlenmesi icin | -Senaryo icinde | -DF i¢in detayl analiz ister
kabul edilmistir. durdurulmasi -Gorevle ilgili sorular kullanilir
-Gegmis hatirlamadan kaginilir -Senaryo hiz1 ve gercek | -Takim i¢in ¢oklu bilgi gerekir
-DF 6nyargisi minumumdur zamanli akis1 | -Dondurma 2-3 dakika stirmelidir
-Iyi psikometrik kalite etkilenebilir -Dondurma zamani o6ngoriilebilir
-Gergek olayin icinde ve dinamik olmamalidir
bir ¢evreye sahiptir -Dondurma, saha operasyonlarinda
-Takim DF'’i icin uygundur sorunlu olabilir

Kaynak: [7]’den uyarlanmistir.

SAGAT, gercek bir olay iizerine kurgulanan senaryo ve simiilasyon
sonucunda, davranislarin/eylemlerin DF  disindaki faktorlerden
etkilenebilecegi, dolayisiyla 6l¢limiin salt bilgi tizerinden yapilmasi esasina
dayanir [13-16]. Bilgi tabanli 61¢iim bakis acisiyla, SAGAT’1n DF gereksinim
analizi, senaryo hazirligi ve sorularin belirlemesi boélimlerinde alan

uzmanlarini kullanmasi, teknigin hassashigini da saglamaktadir [12].
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3. Liman Kilavuzluk Hizmetleri ve Durumsal Farkindalik

Bir geminin kilavuzlanmasi dinamik bir istir ve her seferinde degisen gemi
tipi, rihtim, hava, deniz ve goriis sartlarinda yapilir. Tipki havaciliktaki gibi
gemi manevrast da dogru zamanda ve dogru karar verme iizerine
kurulmustur. Gemi Kaptani/Kilavuz Kaptan; geminin anhk hizini,
pozisyonu, ana makine, diimen, bas/kig iter ve diger manevrayi etkileyecek
techizatin arizasin fark edip algilayabilme, anlayabilme, durma/doniis
zaman ve mevkiini dogru ongoriip hem geminin tepkilerini hem de

cevresinde neler olup bittigiyle ilgili degisimleri yordamak zorundadir.

Son arastirmalarda, teknolojinin de gelismesi ile yapilan 6l¢iimlerle kisinin
bilissel diizeyinin 6nem kazandig1 goriilmektedir [6]. Mesleki bilgi ve
tecriibenin yaninda olaylara hakim olmak, yasanilan ortamin sartlarini
kavrayip, bir sonraki adimi tiim bunlara gore yorumlayabilmek Kkisinin

mesleki ve hatta sosyal yasamini etkilemektedir.

Endsley’in ig¢li modeline gore rutin bir yanasma manevrasinda
yasanabilecek DF asamalarini; icinde bulundugu hava ve deniz sartlarn
bilgisine sahip kilavuz kaptanin manevra senaryosunu gemi kaptanina
aktarmasi (DF Seviyel); manevraya yardimci romorkorlerle, yanasma
sirasinda ve sonrasinda gemiyi rihtimda tutacak halatlarin baglanmasina
yardimci olan dok kaptani ve palamar ile irtibata ge¢mesi (DF Seviye 2)
manevra sirasinda verecegi komutlar1 bir sonraki an1 degerlendirerek
yapmasi (DF Seviye 3) seklinde 6rneklemek miimkiindiir. Tiim bu olaylarin
akisi sirasinda acil durumlar haricinde kaptan/kilavuz kaptanin dikkatini
dagitacak, algisin1 etkileyecek dis etkiler coktur. Telsiz konusmalari,
kopriitstindeki diger ekip tiyeleri, liman otoritelerinin uyar:1 ve sorulari,
romorkorin yaklasimi ve baglanmasi, yerel deniz trafigi, art arda yapilan

manevralardaki zaman kaygis1 bu duruma 6rnek olarak belirtilebilir.

162



PILOTAGE / TOWAGE SERVICES

I? AND TECHNOLOGIES CONGRESS’17

27TH-28TH OCTOBER 2017, HILTON, iZMIR, TURKEY

4. Arastirmanin Konusu ve Amaci

Arastirmanin konusu liman kilavuzluk hizmetlerindeki DF ve bu ¢ercevede
emniyetli liman manevralarinin gercgeklestirilmesidir. Cevresel faktorlerin
gemi kullanicis1i ve gemi lizerindeki etkileriyle gelisen kosullar altinda
bireyin DF’'nin tespiti arastirmanin temelini olusturmaktadir. Calismanin
amaci ise DF kavraminin liman kilavuzluk hizmetlerindeki énemini ortaya
koymak, aktif calisan kaptan ve kilavuz kaptanlar arasinda DF seviyeleri
acisindan farkhlik olup olmadigini ve varsa hangi agilardan DF farklilig

oldugunu tespit etmektir.
5. Arastirmanin Onemi

Yapilan literatiir taramasinda yukarida da belirtildigi lizere acik deniz
sondaj ¢alisanlarinda, denizde meydana gelen ¢atismalarda insan faktori
icindeki durumsal farkindaligin tespitinde, deniz trafik kontrolérlerinde ve
DP Sistem kullanicis1 zabitlerde yapilmis sinirli sayida c¢alismaya
rastlanilmistir. Ancak dogrudan gemi kaptanlar1 ve / veya liman kilavuz
kaptanlarini iceren herhangi bir ¢alismaya rastlanilmamistir. Dolayisiyla
emniyetli liman manevralarn a¢isindan kilavuz kaptanlarin ve gemi

kaptanlarinin durumsal farkindaliklar1 son derece 6nem arz etmektedir.
6. Arastirmanin Kisitlari

Arastirmada temel kisit 6rneklemdir. Gorev yapmakta olan tiim kilavuz
kaptanlara ulasilamamasi, Tiirkiye'de ¢calismakta olan Kilavuz Kaptanlar'in
neredeyse tamaminin erkek olmasi, sadece Tiirk Kaptanlar icin yapilmis
olmasi gibi kisitlar belirtilmelidir. Simiilasyonun fiziksel kosullar acisindan
sinirhiliklar gostermesi de (riizgarin hissedilememesi gibi), ayn1 anda hem
sancak hem de iskele bordasi gibi alanlarin gozle taranamamasi, vb. bir kisit

olarak gortulmustiir.
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7. Arastirmanin Modeli

Arastirmanin modeli Asagida Sekil 3.1 'de gosterilmistir.

Sekil 3. Arastirmanin Modeli

DF1 ALGILAMA

Kilavuz Kaptan

Hos DURUMSAL
FARKIMNDALIK

: SEVIYESI DF2 ANLAMA
Gemi Kaptani - DF3 YORDAMA

Calismanin temel hipotezleri ise; Hoa: Kilavuz kaptanlarin DF seviyesi ile

Demografik Olctimler

gemi kaptanlar1 DF seviyesi arasinda fark yoktur. (Hia: Kilavuz kaptanlarin
DF seviyesi ile gemi kaptanlar1 DF seviyesi arasinda fark vardir.) Hos:
Kilavuz kaptanlar ile gemi kaptanlarinin DF seviyeleri arasinda demografik
ozelliklerine gore farklihk yoktur. (His: Kilavuz kaptanlar ile gemi
kaptanlarinin DF seviyeleri arasinda demografik 6zelliklerine gore farklilik
vardir.) seklindedir. Temel hipotezlere bagh olarak Bolgede calisan Kilavuz
Kaptanlar ile diger Kilavuz Kaptanlar ve gemi kaptanlarinin DF seviyesi
arasinda fark vardir (Hia1), 40 yasin altinda olanlar ile 40 yasin istiinde
olanlar arasinda DF seviyesinde fark vardir (Hza1), Deniz hayati 10 yil ve
tistiinde olanlar ile 10 y1l ve altinda olanlar arasinda DF seviyelerinde fark
vardir (H2az), Birden fazla ehliyete sahip Kilavuz Kaptanlarin DF seviyesi

daha yiiksektir (Hz2a3) alt hipotezleri de degerlendirilmistir.
8. Arastirmanin Yontemi

Bu c¢alismada literatiirde de yaygin kabul géren Endsley’in liglii DF modeli
esas alinmis ve SAGAT yontemi kullanilmistir. SAGAT yonteminde

deneklerin DF seviyelerinin 6l¢limii amaciyla gercek gemi yerine NTPro
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5000 Kopruisti Similatori  kullanilmistir.  Arastirmada kullanilan
simiilasyon sistemi, DEU-BAP destekli 2013.KB.FE.001 numarali “Liman
Modelleme Similatéri”dir. Simiilasyon yazilimi ise her tirli cevresel
etkilerle manevralarin gercek¢i ortamlarda test edilmesine olanak
saglamakta olan Transas Marine International AB, Isve¢ tarafindan
tiretilmis, DNV (Det Norske Veritas) tarafindan 2012 Aralik ayinda NTPro
5000 lisansiyla IMO/STCW sozlesmesi 1/12 sayili yonetmelige uygun A

Sinifi Simiilator olarak sertifikalandirilmistir.

Sekil 4. NTPro 5000 Kopriiiistii Simiilatori

KOPRUUSTU 1

Simiilasyon oncesinde form yardimiyla 6n bilgilendirme yapilmistir ve
ozellikle “bireyin mesleki, teknik yeteneklerini ve /veya 6zelliklerini 61¢ecek
hi¢cbir degerlendirmesi yoktur ve olmayacaktir” bilgisine yer verilmistir.

Katilimcinin gérev tanimi DF bilesenleri biitiintinde;

Cografi DF: mevki, diger gemiler, liman ve trafik durumu, acil durum demir

yerleri, doniis noktalari,

Konumsal/Gegici DF: Geminin teknik bilgileri (Pilot karti, makine tipi,

diimen tipi, bas pervane), rota, hiz, 6ngériilen yanasma yeri
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Sistem DF: Sistem durumu, fonksiyonlar ve simiilatér kullanici ayarlar
Cevresel DF: Riizgar, deniz, goriis ve beklenen durum bilgisi,

Taktiksel DF: Tanimlama, gemi tip, yetenekler, diger gemilerin /

romorkorlerin bolgesel dinamikleri senaryoya uygun sekilde aciklanmistir.

Similasyonun baslatilmasinin ardindan rasgele olarak simiilasyon
durdurulmus, 6nce 1. Grup, en fazla 2 dakikalik durdurma siiresinin
ardindan yeniden baslatilarak yine rasgele durdurularak 2. Grup sorular
sorulmustur. Verilerin elde edilmesine miiteakip simiilasyon deneyi
tamamlanmistir. SAGAT yontemine uygun olarak 1. ve 2. grup sorular

altisar adet olup her bir grup ikiser adet DF 1, 2 ve 3 sorular1 icermektedir.
9. Arastirmanin Siireci

Arastirma faaliyeti literatiir taramasi ile baslamis olup SAGAT yonteminde
karar kilinmis, uygulama alani izmir Limani alani simiilasyonu hazirlanmis,
senaryolar gelistirilmistir. Senaryo deneylerinde katilimcilarin Tiirkiye
kiyillarinda gorev yapan kilavuz kaptanlardan ve gemilerde Kaptanlik
yapmis uzakyol yeterliligine sahip Kaptanlardan olusmasi planlanmis ve
konuyla ilgili KEGM izmir Bélge Miidiirliigiinden ve ilgili teskilatlardan izin
alinarak uygulanmistir. 2015 Kasim ayinda Kaptan / Kilavuz Kaptanlarca
test edilerek uygulamaya hazir hale getirilmis ardindan tekrar yontemi

daha 6nce kullanan uzmanlarin gortsleri alinmistir.

Arastirmanin uygulamalar1t 9 Subat 2016 tarihi ile 1 Mart 2016 tarihleri
arasinda gerceklestirilmistir. Uygulamalara 3’ test, 2’si kontrol grubu
olarak toplam 35 Kkisi katilmis, 28’i DF degerlendirmesine alinmistir. SAGAT
analizi bireysel degerlendirme esasina dayali oldugundan 28 deney sayisi

yeterli gorilmistiir.
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Sekil 5. Simiilasyonda izmir Limani Portolon ve Manevra Goriintiisii

Senaryo uygulamalari sonrasi elde edilen bulgular hem SAGAT y6ntemine
uygun olarak matematiksel yontemlerle hem de arastirma sorusu

kapsaminda SPSS 22 programi kullanilarak analiz edilmistir.
10. Evren ve Orneklem

Arastirmanin evrenini Ulastirma, Denizcilik ve Haberlesme Bakanlig
verilerine gore Tiirkiye’de faal olarak ¢alisan toplam 388 Kilavuz Kaptan
(Eyltl 2016) ile Tiirk Siciline kayith 3593 (son bes yilda yeterlik belgesini
yenileyen-Eyliil 2016) Uzakyol Gemi Kaptanlar1 olusturmaktadir. Evrenin
tamamina ulasmak s6z konusu olmadigindan “amagsal (kasti-kararsal)
orneklem” metodu kullanilarak Izmir limaninda gérev yapmakta olan 9
kilavuz kaptana ilave olarak Tiirkiye’de degisik bolgelerde kilavuzluk
yapmakta olan 9 kilavuz kaptan daha ¢alismaya dahil edilmistir. Amagsal
(Kasti-Kararsal) Orneklem, evrenin ozellikleri hakkindaki bilgiye
dayanilarak ve arastirma problemlerine cevap bulacagina inanilan
kisilerden secilen 6rneklemdir [15]. Arastirmacinin evren hakkinda bilgili
oldugu durumlarda kullanilir ve arastirmanin amacina hizmet edecek

kisileri secmeyi tercih ederler [16].

Calismalara katilan 18 kilavuz kaptanin yani sira uzakyol kaptan
yeterliligine sahip 12 Kaptan'in sonuglar1 degerlendirmeye alinmistir.
Kaptan sayis1 belirlenirken hem Izmir Kilavuz Kaptanlarinin sayisi [9] hem

de diger bolgelerden gelen Kilavuz Kaptanlarin sayisi géz 6niine alinmistir.
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Diger bolgelerden gelen kilavuz kaptanlar ise Canakkale Bogazi (1),
Istanbul Bogaz1 (1), Izmit Kérfezi Dekas (1), Ceyhan Botas (1), Nemrut
Liman Uzmar (1), Aliaga Petkim (2), Aliaga Tiipras (1) ve Cesme (1) Kilavuz

kaptani olmak tlizere toplam 9 Kilavuz Kaptandir.
11. Bulgular ve Degerlendirme

Hazirlanmis olan 12 soru senaryo uygulamasinda katilimcilara
yonlendirilerek cevaplar toplanmis, yanitlara bagh olarak DF seviyesi
Olgiilmustir. Katihmcilarin  DF  seviyelerine iliskin  tespitlerin
standartlastirilabilmesi amaciyla cevaplarla simiilasyon verileri hazirlanan
Excel dosyasi yardimiyla ¢oziimlenmistir. Katilimcilara ait elde edilen DF
degerleri Sekil 6’da verilmis olup bu degerler ayrica SPSS programinda
bireylerin demografik verileriyle de karsilastirilmistir. Bu veriler yas,
mezuniyet, toplam deniz hayati1 (kariyer), kaptanlik tecriibesi, kilavuz

kaptanlik siiresi ve sahip oldugu ehliyet sayis1 seklindedir.

Sekil 6. Katilimci Toplam DF Degerleri

Katilimci DF Degerleri

10,0000

1234567 8 91011121314151617181920212223242526272829303132

Katilimcilarin DF degerleri Sekil 3.7°de belirtilmis olup 11., 29. ve 30.
Katilimci verileri yukarida agiklandig tizere degerlendirmeye alinmamuistir.
Arastirmaya katilanlarin DF seviyeleri ayr1 ayr1 degerlendirilmis ve buna
gore DF1, DF2 ve DF3 degerleri tespit edilmistir. Tablo 3’te goriilecegi lizere
DF?2 seviyesi ile DF3 arasinda 0,05 anlamlilik seviyesinde 0,516 degerinde
iliski oldugu gorulmektedir. Bir baska ifade ile DF2 ve DF3 seviyeleri

arasinda pozitif yonde anlaml bir iligski oldugu goriilmustiir. Daha a¢ik bir
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ifade ile anlama seviyesi yliksek olanlarin projeksiyon seviyesi de yiiksektir.

Tablo 3. Katilimcilarin Durumsal Farkindalik Seviyeleri Arasindaki Korelasyonlar

DF1 DF2 DF3
DF1 Pearson korelasyonu | 1 ,036 ,170
Anlamlilik ¢ift-kuyruk ,854 ,388
DF2 Pearson korelasyonu | ,036 1 ,516™
Anlamhilik ¢ift-kuyruk | ,854 ,005
DF3 Pearson korelasyonu | ,170 ,516™ 1
Anlamhilik ¢ift-kuyruk | ,388 ,005

a. Katilmcilarin 14’iintin 40 yasin altinda diger 14 kisinin 40 yas usti
oldugu gortlerek dagilimin yari yariya oldugu goriilmistiir. Bu dagilima
gore en katilimcinin 32 yasinda ve en yash katilimcinin ise 64 yasinda
oldugu, katilimcilarin deniz hayatinin en az 7 yil oldugu, 10 y1l ve ustii
deniz hayatina sahip katilimcilarin % 78,7 oldugu, katilmcilarin daha
cok 4 ve 5 yillik kaptanlik tecriibesine sahip oldugu, meslege yeni
baslayanlarin yani sira, meslekte 25 yilin1 tamamlayan kilavuz kaptanlar
da oldugu ve 6 bolgeye ait ehliyete sahip % 28,6’lik oranla 8 kisi oldugu
tespit edilmistir.

b. Hia hipotezine yoénelik “Bagimsiz degiskenli t-testi’ne goére %95
seviyesinde anlamlilik aranmis ve Kilavuz Kaptanlar ile Gemi Kaptanlari
arasinda anlamli seviyede DF farki olmadig (anlamlilik > 0,05), buna
bagh olarak Hiai: Bolgede ¢alisan Kilavuz Kaptanlar ile diger Kilavuz
Kaptanlar ve gemi kaptanlarinin DF seviyesi arasinda fark vardir

“hipotezi icin de anlamli bir fark bulunmadigi (anlamhlik > 0,05),

c. Hos: Kilavuz kaptanlar ile gemi kaptanlarinin DF seviyeleri arasinda

demografik 6zelliklerine gore farklilik olmadigi (anlamlilik>0,05),
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d. Benzer sekilde (Hz2a1) 40 yasin altinda olanlar ile 40 yasin Ustiinde
olanlar arasinda DF seviyesinde fark vardir alt hipotezinin de

reddedildigi (anlamhlik > 0,05),

e. “Hza2: Kilavuz Kaptan ve gemi kaptanlarinin deniz hayat1 10 yil ve
listlinde olanlar ile altinda olanlar arasinda DF seviyelerinde fark
vardir” alt hipotezinin desteklendigi ve bes baslik icin anlaml farklilik

oldugu (anlamlilik 0,038<0,05),

Tablo 4. 10 yillik hizmet siiresine gore DF seviyesi “Bagimsiz degiskenli t-test” sonuglari

Ortalama F T Anlamlhilik

Ciftkuyruk
DF ‘ 10y1l < 2.175400 1,520 2,182 ,038
‘ 10 yil > 1.573806 1,967 ,069

f. “Hzas: Kilavuz Kaptanlardan birden fazla ehliyete sahip olanlarin DF
seviyesi daha ytiksektir” icin ise riizgar yoniinii fark etme ve ekipman
arizasini fark etme alt basliklarinda anlamli bir farklihik oldugu
gorilmistiir. Tablo 5’te goriilecegi lizere riizgar yoni farkindaliginin
anlamhlik degeri 0,019 ve riizgdr yoni degisim farkindaliginin

anlamlilik degeri 0,013 olmustur.

Tablo 5. Kilavuz Ehliyet Sayisina Gore DF Seviyesi “Bagimsiz Degiskenli T-Test” Sonuclari

Ortalama F T Anlamlilik

Ciftkuyruk
RUZGAR YONU | Tek ehliyet 1,000000 40,000 1,405 ,179
Birden fazla ,642857 2,687 ,019
EKiPMAN ‘ Tek ehliyet ,000000 16,211 -1,494 ,155
‘ Birden fazla ,160714 -2,857 ,013

Katilimcilara ait DF sonuglari i¢in birbirleri arasinda korelasyon sonuglari
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da arastirnnlmistir. Buna gore Tablo 6’da gorulecegi tUzere; helikopter
gecisinin farkindalig ile riizgar farkindaligi arasinda pozitif yonde anlamh
bir iliski (Pearson: 0,442 Sig:0,19), Pozisyon farkindaligi ile Riizgar
farkindahig1 arasinda pozitif yonde anlamh bir iliski (Pearson: 0,399
Sig:0,35) ve Riizgar degisimi farkindaligi ile mesafe farkindalig1 arasinda

pozitif yonde anlaml bir iliski (Pearson: 0,469 Sig:0,12) tespit edilmistir.

Tablo 6. Katilimcilara ait ¢cikan DF sonuclarinin digerleri ile korelasyonu

Helikopter Pozisyon Mesafe
Riizgar farkindalig:
Pearson korelasyonu 0,442 0,399
Anlamlilik ¢ift-kuyruk 0,19 0,35
Riizgar yonii degisim farkindalig:
Pearson korelasyonu 0,469
Anlamhlik cift-kuyruk 0,12

Sonug ve Tartisma

Gemi kaptanlar1 ve kilavuz kaptanlarin durumsal farkindaligt SAGAT

yontemi kullanilarak 6l¢iilmiis ve sonuglar asagida siralanmistir.

o Gemi kaptanlar ile kilavuz kaptanlar arasinda DF diizeylerinde bir
fark olmadigi tespit edilmistir. Amacin emniyetli manevra olmasi iki gorev
grubunu da ortak paydada bulusturmaktadir. Katilimcilardan en yasli ve en
arasinda bir farklilik tespit edilmemis ve ¢ikan sonucun da bu 6ngoriiyii
destekledigi goriilmiistiir. izmir Limam kilavuz kaptani olarak ¢alisanlar (9
kisi) ile gemi kaptan1 ve diger bolge kilavuzlar1 (10+9 toplam 19 Kkisi)
arasinda DF diizeylerinde anlaml bir fark bulunmadig: tespit edilmistir.
Ayni bolgede siirekli calisan kilavuz kaptanlarin diger boélgedeki kilavuz
kaptanlar ile ve kilavuz kaptanlik yapmayan gemi kaptanlar1 arasinda DF

farklilig1 olmamasi dikkat ¢ekici bir sonuctur.
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. Katilimcilarin deniz hayati 10 yil ve iistiinde olan 18 Kkisi ile deniz
hayat1 10 y1l ve alt1 olan 10 kisi arasinda DF2 (anlama) seviyesinde bes ayr1
kriter icin anlamh fark oldugu bulunmustur. Tecriibenin durumsal
farkindalik agisindan 6nemli bir faktoér oldugu literatiire uygun olarak bu
calismada da desteklenmistir. Birden fazla bolgeye ait kilavuzluk ehliyetine
sahip olanlarin DF seviyelerinin daha yiliksek oldugu bunun nedeninin de
farkl bolgelerdeki degisik etkileri algilama ve anlama konusunda tecriibeye
sahip olmalari olarak yorumlanmistir.

o Farkindalik tiirleri arasinda yapilan korelasyonda DF2 yiiksek
olanlarin DF3 seviyelerinin de ylksek oldugu gorilmiistir. Bu da
literatlirdeki calismalarla benzerdir. Dolayisiyla toplam DF seviyelerinin
arasinda yapilan iligskiye gore DF temel yaklasimi geregi algilama ve anlama
seviyesi yiiksek olanlarin yordama seviyesi yiiksektir. DF dinamik karar
verme modiiliine gore bir sistemde insan aktivitesinin bilissel modeli icinde
gomiilli olmasi nedeniyle durumsal farkindaligin bireysel bir 6zellik oldugu
yukaridaki sonuglarla da desteklenmistir.

° Kilavuzluk hizmetlerinde DF dikkate alinmasi, o6l¢lilmesi,
degerlendirilmesi, gelistirilmesi ve belirli araliklarla yeniden test edilmesi
gereken onemli bir faktér oldugu anlasilmis olup, denizcilik sirketleri icin
gemi kaptanlarina ve ayni zamanda kilavuzluk tegkilatlarinin kilavuz
kaptanlara ilk ise aliminda ve meslek ici egitimlerinde “DF testi”

yapilmasinda fayda olacag1 degerlendirmesi de yapilmistir.

Gelecekte bu ¢alismanin daha ¢ok katilimac ile ve/veya diger oOlgiim
teknikleri (SPAM, SART vb..) ile karsilastirilmasi, benzer bir ¢alismanin
farkli liman veya bolgede tekrarlanmasi bilimsel agidan 6nemlidir. Rutin
seyirlerde, bogaz-kanal gec¢islerinde, gemi kaptanlarina ve zabitlere yonelik
DF tespiti icin 6l¢timler yapilarak, denizcilik alaninda DF’yi en ¢ok etkileyen

faktorler arastirilabilir. Ayrica, romorkér kaptanlar1 icin yaklasimlar
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planlanabilir. Ozellikle insansiz (un-manned) makineye sahip otomasyon

temelli gemilerde basmiihendis ve makine zabitleri i¢cin de DF arastirilabilir.
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Kisaltmalar

SAGAT

SART

: Situational Awareness Global Assessment Technique

: Situation Awareness Rating Technique

SA-SWORD: SA Subjective Workload Dominance Metric

SALSA

SACRI

SARS

SPAM

SASHA

: Situation awareness of en-route air traffic controllers in the context of automation
: Situation Awareness Control Room Inventory

: Situation Awareness Rating Scale

: Situation-Present Assessment Method

: Situation Awareness for Solutions for Human

SABARS : Situation Awareness Behaviourally Anchored Rating Scale

MARS
CARS

C-SAS
PSAQ

CAST

: Mission Awareness Rating Scale

: Crew Awareness Rating Scale

: Cranfield Situation Awareness Scale

: Participant Situation Awareness Questionnaire

: Co-ordinated Awareness of Situations by Teams

SAVANT : Situation Awareness Verification Analysis Tool

SAPS

QUASA

: Situation Awareness Probes

: Quantitative Assessment of Situation Awareness
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Abstract

The information exchange on a ship between master and pilot is conducted to
be able to perform a safe maneuver. The information is crucial especially for
pilots who do not have any information about characteristics of a ship. A form
created by the International Chamber of Shipping (ICS) in accordance with
IMO Resolution 960, called Pilot Card, is filled by master to transmit
information to pilot. It is important to make necessity assessment for all
information in this information exchange form to avoid unnecessary
information overload. On the other hand, there may be other information not
included in the form but required by the pilot. Thus, the semi-structured
interview was conducted to a total of 18 pilotage organization
representatives serving in Turkey in order to reveal the information that
should be included in master/pilot information exchange. As a result of the
study shows that pilots usually also need information like bollard swli, line swi,
etc. which are not included in the form.

Keywords: Pilot, Master, Information Exchange
Kaptan/Pilot Bilgi Degisimi Uzerine Nitel Bir Arastirma
0z

Emniyetli bir manevra gerceklestirebilmek amaciyla kaptan ve pilot arasinda
gemi ile ilgili bilgi ahgsverisi yapilmaktadir. Ozellikle iizerinde bulundugu
geminin ézellikleri ile ilgili herhangi bir bilgi sahibi olmayan pilot ac¢isindan
bu bilgiler emniyetli bir manevranin gergeklesebilmesi igcin son derece
o6nemlidir. Bu bilgiler, “Pilot Card” olarak adlandirilan, “IMO Resolution 960"
a uygun olarak Uluslararast Deniz Ticaret Odasi (International Chamber of
Shipping - ICS) tarafindan olusturulmusg bir form ile gemi kaptani tarafindan
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doldurularak pilota iletilir. Yapilan bu bilgi aligverisinde yer alan bilgilerin
hepsinin gerekli olup olmadiginin degerlendirilmesi gereksiz bilgi yltikii
olusmamasi agisindan énemlidir. Diger taraftan ilgili formda yer alamayan
fakat pilotun ihtiya¢ duydugu baska bilgiler de olabilir. Buradan hareketle,
pilot/kaptan bilgi aligverisinde yer almasi gereken bilgileri ortaya ¢cikarmak
amaciyla Tiirkiye’de hizmet vermekte olan 18 adet kilavuzluk tegskilati
temsilcileri ile yari yapilandiriimis gértisme yapilmistir. Yapilan gortismeler
sonucunda, halatlarin ve babalarin ¢eki giicleri gibi formda yer almayan
bilgilerin de talep edildigi ortaya ¢cikmigtir.

Anahtar kelimeler: Pilot, Kaptan, Bilgi Aligverisi

1. Introduction

While navigating or maneuvering in confined water and ports, pilotage
services are a crucial and an essential for safety of navigation. Therefore, it
is one of the most important components of the navigation. Although
pilotage services around the world differ in practice concerning the
regulation/nature of the work and the employment condition, the
relationship between Master and Pilot and the information exchange each
other should be performed so as to enable them to carry out their work in
cooperation. In this respect, The Master/Pilot Exchange has a significant
role to make information exchange and to make discussion about maneuver
and navigation [1]. Akyliz, 2015 [2] indicated that the inadequacy of
information within the master/pilot exchange form was one of the reasons
for marine casualty. Despite of the fact that it had a low rank comparison
with other causes of accidents, the study revealed that the information
included in the form was crucial to navigation safety. Similarly, accident
investigations posted recently have defined that any defect and
imperfection in this information exchange may cause to accident. The
collision of the container ship M/V Cosco Busan with San Francisco-Oakland
Bridge is a notable example for this (USCG,2009 [3] as cited in Wild and
Constable, 2013 [1]).
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2. Master/Pilot Information Exchange

A pilot needs to be aware of the characteristic information of a ship so as to
conduct his/her knowledge regularly while assisting a master. The
information may contain the type of cargo, type of vessel, maximum drafts,
freeboard, squat, trim, maneuvering characteristic, engine speed at
different level, number and type of propellers, thrusters, type of rudder,
line, anchor and etc. It is tremendously important that the pilot should
aware of this characteristic detail of the ship that can affect the maneuver
during the pilotage process. Itis also important that any proper precaution

may be perform in order to defuse the problem [4].

The Master and Pilot ought to exchange information concerning ship’s
characteristics, the pilot’s intentions and operational factors immediately
after the pilot has boarded the ship. The ICS Master/Pilot Exchange Forms
or equivalent format prepared by company ought to be fulfilled by pilot and
master to ensure availability of the information [5]. It is crucial that master
and pilot are sure about the condition of the ship and the planned voyage.
An exactly completed pilot card provide to the pilot all necessary basic
information to form own framework for the voyage and any action that will
be conducted [6]. On the other hand, different language speaking by pilot
and master may lead to result in critical information being missed or
misunderstood. Therefore, the master/pilot exchange form is significant in

order to avoid this type of misunderstanding [7].
3. Methodology

A form created by the International Chamber of Shipping (ICS) in
accordance with IMO Resolution 960, called Pilot Card, is filled by master to

transfer information to pilot. It is important to make necessity assessment
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for all information in this information exchange form to avoid unnecessary
information overload. On the other hand, there may be other information
not included in the form but required by the pilot. Accordingly, this study
aims to reveal the information that should be included in pilot/master

information exchange form.

The sample of the study consists a total of 18 pilotage organizations, shown
in Figure 1, operating in Black Sea, Sea of Marmara, Aegean Sea and
Mediterranean Sea in Turkey. The semi-structured interview form was
prepared and conducted to organization representatives via e-mail in order
to collect data in April-May, 2017. The collected data was arranged in the

Excel and frequency analysis was conducted via SPSS 20 [8].
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Figure 1. Pilotage Organization Included in the Study.
4. Findings

The results of the study revealed that the pilots were found to need a lot of
information about the ship. Some of this information are available in Pilot

Card and some are not.
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The results showed that the information about Propeller and Rudder
characteristics of a ship were the most requested information by the pilots.
Besides, information on Thrusters, Engine, Draft and Bollard - Line were
revealed as the other necessary information. The necessary information

needed by the pilot is shown in Table 1. and Figure 2. in detail.

Table 1. The Information Needed by the Pilot.
5% | ship [L4%
Propeller - Rudder 32 spee 4% Propeller -

Thrusters 17 3% Rudder
28%

Engine 17 Bollard - Line

Draft 13 10%

Bollard - Line 11
Speed 9 ) Engine § ,
Anchor 6 e

Size of Ship 5 e

Others 4

Figure 2. The Information Needed by the Pilot.

When the necessary information is analyzed in detail regarding Propeller
and Rudder; Propeller Direction, Propeller Type and Rudder Type were
found as the most necessary information requested by the pilots as seen in
Table 2.

Table 2. The Necessary Information Regarding Propeller and Rudder.

Propeller Direction 12 37,5
Propeller Type 11 344
Rudder Type 4 12,5
Propeller Number 1 3,1
Positive/Negative Effect of Propeller 1 31
Influence of Propeller on Sternway 1 31
Movement of Head on Sternway 1 31
Sternway Characteristic 1 3,1
Total 32 100

When the necessary information is analyzed in detail regarding Thrusters,
information on Bow Thruster was found as the most necessary information

requested by the pilots rather than Stern Thruster as seen in Table 3.
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Table 3. The Necessary Information Regarding Thrusters.

Bow Thruster 11 64,7
Stern Thruster 6 35,3
Total 17 100

Analyzing the information on Engine in detail showed that the Additional
Information about the maneuver and Engine Characteristic were revealed

as the most necessary information requested by the pilots as seen in Table

-

Table 4. The Necessary Information Regarding Engine.

Additional Information on Maneuver 7 41,2
Engine Characteristic 5 29,4
Time Between Stop Engine and Sternway 2 118
Critical RPM 1 59
Notice Duration 1 5,9
Max Start/Stop Number Engine Can Do 1 59
Total 17 100

On the other hand, the draft information was also found as important for
pilots. It was revealed that the pilots especially needed under water draft

information of a ship rather than Air Draft as seen in Table 5.

Table 5. The Necessary Information Regarding Drafts.

Draft 11 84,6
Air Draft 2 15,4
Total 13 100

The Bollard and Line characteristics of a ship were revealed another
important information that requested by pilots. In particular, SWL status of

bollards and lines were found as much needed information by pilots.

Table 6. The Necessary Information Regarding Bollard/Line.

Bollard SWL 7 44,4
Line Type 4 33,3
Line SWL 1 222
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Total 11 100

The other important information requested by the pilots was revealed that
Speed characteristic of a ship. It was found that pilots especially needed

speed information at Slow Ahead and Dead Slow Ahead as seen in Table 7.

Table 7. The Necessary Information Regarding Speed.

Slow Ahead Speed / Dead Slow Ahead Speed 4 444
Speed of Ship 3 333
Steerageway 2 22,2
Total 9 100

The Size information of a ship was also important for pilots. In particular,

pilots mostly requested the Length information of a ship as seen in Table 8.

Table 8. The Necessary Information Regarding Size of Ship.

Length 4 88
Beam 1 22
Total 5 100

The pilots needed other information to assist themselves while handling a
ship. Especially, the Anchor characteristic of a ship needed by pilots. Route

and Crew status were also critical information for pilots as seen in Table 9.

Table 9. The Other Necessary Information.

Anchor 6 60

Route 1 10

Being Ready of Crew 1 10

Windage Area Value 1 10

Distance of a Manifold to Bow 1 10

Total 10 100
Conclusion

Pilotage services in maritime industry are crucial for ensuring maritime and

environmental safety. There should be a beneficial information exchange
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between Master and Pilot in order to ensure that the service can be

provided regularly and safely. At this point, this paper presents the

information requested and needed by pilots to conduct their effort while

assisting a ship. As a conclusion, they usually also need information like

bollard swl, line type, line swl, etc. which are not included in the form. Based

on this work, it is recommended that the information not included in the

master/pilot information exchange form and requested by pilots should be

added to the form.
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Oz

Kilavuz kaptanlar, seyir tehlikeleri bulunan sularda emniyetli seyri saglamak
amatci ile gemilerin koprti tistii ekiplerinin ¢cok énemli bir tiyesi olarak gorev
yapmaktadirlar. Tarih boyunca gemiler ile birlikte tasidiklar yiiklerin ve ayni
zamanda ¢evre giivenliginin saglanmast agisindan kilavuz kaptanlari
gemilere emniyetli ve hizli sekilde transferini saglayacak teknelere ihtiyag
duyulmugstur. Kilavuz kaptanlarin ve tekne personelinin emniyeti
diistintildiigiinde kilavuz tekneleri, kétii deniz kosullarinda bile gtindiiz ve
gece calisabilmesi icin belli ézelliklere sahip sekilde insa edilmelidir. Diinya
genelinde  kilavuz  kaptanlarin  transferinde  kullanilan  tekneler
arastirildiginda ayni amag igin inga edilmis fakat farkli gévde tasarimlarina,
ebatlara ve éozelliklere sahip tekneler kullanildigi géze ¢carpmaktadir. Kilavuz
teknelerinin emniyetine iliskin yayinlanan kurallar incelendiginde ise 1991
tarihli Ingiliz deniz ticari kurallart ve sonradan bu kurallarin yerini alan 1998
kurallart géze carpmaktadir. Boylar1 24 metreye kadar olan ve en fazla 12
yolcu kapasitesine sahip Ingiliz bayrakl ticari tekneler ile kilavuz tekneleri
icin olusturulan 1998 kurallar;, 2004 te son halini almistir ve halen
ytrtirliikte bulunmaktadir. Marine Guidance Note(MNG) 280 ismi ile
yayinlanan kurallar, teknelerin insa, makine, techizat, stabilite, operasyon,
personel gereksinimi, sertifikasyon ve bakim gereksinimlerini icermektedir ve
Brown Code adi ile de bilinmektedir. Uluslararasi Denizcilik Orgiitiiniin (IMO)
gemiler lizerinde kilavuz transferinde kullanilan techizatin standartlarina
iliskin diizenlemeleri bulunmakla birlikte kilavuz teknelerin standartlari ile
ilgili kararlart bulunmadigi géze c¢arpmaktadir. Tiirkiye‘deki duruma
bakildiginda ise 8333 kilometre kiy1 seridine ve toplam 172 adet liman
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tesisine sahip Tiirkiye’nin deniz ticareti ve kilavuzluk hizmetleri agisindan
biiyiik 6neme sahip Istanbul ve Canakkale bogazlarina da ev sahipligi yaptigi
gortilmektedir. Bu ¢alismanin amaci Tiirkiye'de kilavuzluk hizmetleri icin
kullanilan teknelerin yasal durumunu ve Brown Kod ’ta belirtilen emniyet
gereksinimlerini ne kadar karsiladiklarint arastirmaktir. Tiirkiye’nin farkh
bolgelerinden kilavuz tekneleri secilerek Brown Kod gereksinimlerine
uygunluklart incelenmistir. Tiirkiye'de kilavuz teknelerin insa ve emniyet
standartlarini belirleyen bir yasal diizenleme bulunmadigi ve bu amag igin
kullanilan teknelerin ézelliklerinin farklilik arz ettigi tespit edilmistir.
Calismanin Tiirkiye'de kilavuz teknelerinin emniyet standartlarina iligkin
gelecekte yapilacak yasal diizenlemelere katki saglayacag diistintilmektedir.

Anahtar Kelimeler: Kilavuzluk, Kilavuz Kaptan, Kilavuz teknesi, Deniz
Emniyeti, Brown Kod

A Study On Standards of Pilot Boats: In Turkey

Abstract

Pilots ensure safety of navigation in the waters with navigational hazards, which
makes them very important members of bridge team. Throughout history, there
has been a need for boats to ensure safe and rapid transfer of pilots to vessels to
ensure safety of the cargo they carry and the environmental safety. Pilot boats
should be built with certain features to enable them to operate day and night even
in bad sea conditions for the safety of pilots and the crew. When the boats used
for the transfer of pilots worldwide are searched, it is seen that they are built for
the same purpose but have different body designs, sizes and specifications. When
the published rules on the safety of pilot boats are examined, the English
maritime commercial rules of 1991 and 1998 draw the attention. The 1998 rules
for British flagged pilot boats and commercial boats with a maximum length of
24 meters and a maximum capacity of 12 passengers were finalized in 2004 and
are still in force. The rules published with the name of Marine Guidance Note
(MNG) 280 include the construction, machinery, equipment, stability, operation,
personnel requirements, certification and maintenance requirements of boats and
are also known by the name of Brown Code. It is seen that the International
Maritime Organization (IMO) has regulations on the standards of the equipment
used for the transfer of pilots, but there are no decisions on the standards of pilot
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boats. Considering the situation in Turkey, it is seen that Turkey, which has an
8333 km coastline and a total of 172 port facilities, is also hosting Istanbul and
Canakkale straits which have great importance in terms of maritime trade and
pilot services. The aim of this study is to investigate the legal status of the vessels
used for pilot services in Turkey and the extent to which they meet the safety
requirements stated in Brown code. Pilot boats were selected from different
regions of Turkey and their conformity to Brown code requirements was
examined. It was revealed that there is no legislative regulation in Turkey to
determine the construction and safety standards of pilot boats, and the
characteristics of the boats used for this purpose are different from each other. It
is considered that the present study will contribute to the future legal regulations
on safety standards of pilot boats in Turkey.

Key Words: Pilotage, Pilot, Pilot boat, Marin safety, Brown Code

1. Giris

Kilavuzluk gorevi her tiirden geminin, liman giris ¢ikis manevralarinin yani
sira cesitli seyir tehlikeleri barindiran kisith sulardan gecislerini kapsayan,
glindiiz ve gece hatta olumsuz hava kosullar1 altinda bile ifa edilen bir
gorevdir. Kilavuz kaptanlar, deniz ticaretinin basladig1 tarih oOncesi
yillardan giiniimiize kadar gorev yaptiklari deniz alanina ait yerel bilgileri
ve tecriibeleri sayesinde gemilerin ve ¢evre glivenliginin korunmasina en
ust diizeyde katki saglamaya devam etmektedirler. Tarih boyunca gemilere
kilavuz kaptanlarin hizli ve emniyetli transferi icin dengeli, hizhi ve
manevrasl kolay teknelere ihtiya¢c duyulmustur. Uluslararasi1 Denizcilik
Orgiiti’'niin(IMO) gemiler iizerinde kilavuz kaptanlarin transferinde
kullanilacak donanimin standartlarina iliskin kurallar1 bulunmakla birlikte
kilavuz teknelerinin standartlarina iliskin bir diizenlemesinin bulunmadigi
bilinmektedir[1][2]. Manevray1 olumsuz etkileyen kosullar altinda kilavuz
kaptanlarin emniyetli ve hizli bir sekilde transferinin sadece gemi
tarafindaki donanimin iyilestirilmesi ile saglanamayacagl yasanan

olaylarindan anlasilmaktadir [3]. Bu ¢alismanin amaci kilavuz teknelerinin
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standartlarina iliskin yayinlanmis kurallar1 ve Tirkiye'nin farkh
bolgelerinde kilavuz transferi icin kullanilan teknelerin standartlarini
arastirmaktir. Tirkiye’de kilavuzluk hizmetlerine dair ¢ok az c¢alisma
yapildig1 ve kilavuz teknelerinin standartlarina iliskin detayli bir arastirma
yapilmadig1 goze carpmaktadir [4][5][6][7]. Diinya deniz ticari gemi
filosunun 2015-2016 yillar1 arasindaki sayisal degisimi incelendiginde
ylzde 3,48 oraninda bir artis oldugu ve bu oran icerisinde gaz tankeri
filosunun ytizde 9,67’lik bliytime ile ilk siray1 aldig1 goriilmektedir [8]. Ticari
gemi filosunun sayisal olarak biliylimesinin yaninda yeni insa edilen
gemilerin tonajlarinin da bliyiidiigii géze carpmaktadir. Gemi trafigi ve gemi
tonajlarinin artmasinin ile birlikte Uluslararas: Denizcilik Orgiitiiniin(IMO)
tarafindan getirilen bir¢ok teknolojik yeniliZe ragmen deniz kazalari
yasanmaya devam etmektedir. Isve¢ Denizcilik idaresi ve Avrupa birligi
tarafindan desteklenen bir proje kapsaminda kilavuzluk hizmetlerinin
deniz emniyetine katkisinin belirlenmesi maksadi ile Isve¢ karasularinda
yasanan deniz kazalar1 incelenmistir. Arastirma cercevesinde 1999 ile
2009 yillarn arasinda karaya oturma, ¢atisma ve ¢atma olaylarini igeren
toplam 2356 kaza olay:1 analiz edilmistir. Sonug olarak 10 yilda toplam
448070 adet gemiye kilavuzluk hizmeti verildigi ve bu gemilerin sadece 133
tanesinin kazaya karistig1 ortaya c¢cikmistir [9]. Kilavuzluk hizmeti alan
gemilerin kazaya karisma yilizdesi 0,0296 olarak hesaplanmistir [9].
Istanbul Bogaz1 cografi yapisi ve osinografik ozellikleri nedeniyle seyir
tehlikeleri barindiran ve diinyanin en yogun gemi trafigine sahip
suyollarindan biridir [10]. Istanbul Bogazinda kilavuzluk hizmetlerinin
deniz emniyetine katkisina yonelik yapilan bir ¢alisma kapsaminda 1982-
2014 yillar1 arasinda kazaya karisan gemiler ile bu gemilerin kilavuz kaptan
alip almamasina iliskin veriler incelenmistir. Yapilan istatistiki testler
sonucu bolgede en ¢ok yasanan kaza tiiriiniin ¢atisma oldugu ve ¢catismaya

karisan tiim gemilerin %84,4’tiintin kilavuz kaptan almadig1 ortaya ¢ikmistir
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[5]. Her iki ¢alismanin sonuglarindan Kilavuzluk hizmetlerinin deniz
emniyetinin ve c¢evrenin korunmasinda ¢ok Onemli rol oynadigi
anlasilmaktadir [9] [5]. Kilavuz transfer tekneleri, iyi diizenlenmis bir
kilavuzluk hizmeti sisteminin olmazsa olmaz bir parc¢asi kabul edilmektedir
ve bu teknelerin kondisyonlarinin gorevlerini yerine getirecek
standartlarda tutulmasi bir¢ok iilkede liman otoritelerin goérevleri arasinda
yer almaktadir [11] [12]. Kilavuz teknelerinin gesitli eksikliklerinden otiirii
yasanan kazalar1 en aza indirmek ve ayn1 zamanda kilavuzluk hizmetinin
aksamamasini saglamak i¢in kilavuz transfer teknelerinin insa, techizat ve
personel standartlarini 6nceden belirlemek gerekmektedir. Calismanin
ikinci bolimiinde kilavuz teknelerinin standartlarina iliskin yayinlanmis ve
en ¢ok bilinen Ingiliz deniz ticari kurallar1 incelenmis olup iigiincii béliimde
Turkiye'deki kilavuz teknelerinin yasal durumlar1 ve standartlar
arastirtlmistir. Bulgular ve sonug¢ béliimlerinde yapilan arastirma sonucu
elde edilen bulgular sunulmus olup kilavuz teknelerinin standartlarini

iyilestirmeye yonelik 6neriler siralanmistir.

2. Kilavuz tekneleri icin belirlenen standartlar

Diinya genelinde kilavuz kaptanlarin transferi icin farkli 6zelliklere ve
boyutlara sahip tekneler kullanildig1 bilinmektedir. Kilavuz teknelerinin
standartlarina iliskin yayinlanan kurallar arastirildiginda ilk olarak 1991
tarihli ve 65 numarali Ingiliz deniz ticari kurallar1 goze carpmaktadir. Bu
kurallar “The Merchant Shipping (Pilot Boats) Regulations 1991” ad1 ile de
bilinmektedir ve 1998 kurallarinin getirilmesi ile yiiriirliikten
kaldirilmistir. 1998 tarihli ve 1609 numaral Ingiliz deniz ticari kurallar
“The Merchant Shipping (Small Workboats and Pilot Boats) Regulations
1998” ismi ile de bilinmektedir. 1998 kurallarinin yerini 2004 yilinda
yayinlanan ve halen yirtrlikte olan MGN 280 ya da diger adi ile “Small

Commercial Vessels and Pilot Boat Code of Practice” olarak bilinen kurallar
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almistir. Boylar1 24 metreye kadar olan ve en fazla 12 yolcu kapasitesine
sahip Ingiliz bayrakli ticari tekneler ile kilavuz tekneleri i¢in olusturulan bu
kurallar, teknelerin insa, makine, techizat, stabilite, operasyon, personel
gereksinimi, sertifikasyon ve bakim gereksinimlerini icermektedir ve
Brown Code adi ile de anilmaktadir. Brown Kod’un temel amaci kilavuz
teknelerinin emniyet standartlarinin belirlenmesidir [12]. Bu kodun
gelistirilmesine American Bureau of Shipping, Bureau Veritas, Det Norske
Veritas, Germanischer Lloyd, Maritime and Coastguard Agency, Royal
Institution of Naval Architects ve UK Pilots Association (Marine)
kuruluslarinin da aralarinda bulundugu toplam 25 kurum, kurulus destek
vermistir. Kod” un a¢iklamalar kisminda kilavuz teknesinin; ebatlar1 her ne
olursa olsun kilavuz hizmetleri i¢in kullanilacak tekne olarak tanimlandig:
gorilmektedir. Ayrica Kilavuz teknelerinin sertifikalandirilmasi,
bakimlarinin diizgiin olarak yapilmasi ve uygun personel ile donatilmasinin
isletmecinin sorumluluguna birakildig: belirtilmistir. Kod kapsaminda insa

edilecek teknelerin tasarim kategorileri Tablo 1’de verilmistir;

Tablo 1. Tasarim kategorileri

Riizgar Giicii Dalga Yiiksekligi
Tasarim Kategorisi
(Beaufort dlcegi) (Feet)
A -'Ocean’ 8’'den fazla 4’den fazla
B- 'Offshore’ 8’e kadar 8 dahil 4’e kadar 4 dahil
C - 'Inshore’ 6’ya kadar 6 dahil 2’ye kadar 2 dahil
D - 'Sheltered waters' 4’e kadar 4 dahil 0, 50’ye kadar 0,50 dahil

Sertifikalandirilacak teknelerin g¢alisma alanlarina goére siniflandirilmis

oldugu, ¢alisma alanlarinin ise asagidaki gibi belirlendigi goriilmektedir;

. Kategori 6 - Elverisli hava kosullarinda sadece giindiiz karadan veya

kalkis noktasindan en ¢ok 3 deniz miline kadar seyredebilir tekneler,
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o Kategori 5 - Elverisli hava kosullarinda sadece glindiiz sertifikasinda
belirtilen bir noktadan en ¢ok 20 deniz mili mesafeye kadar

seyredebilir tekneler,

o Kategori 4 - Emniyetli bir noktadan sadece giindiiz elverisli hava
kosullarinda en ¢ok 20 deniz mili mesafeye kadar seyredebilir

tekneler,

o Kategori 3 - Emniyetli bir noktadan 20 deniz mili mesafeye kadar

seyredebilir tekneler,

o Kategori 2 - Emniyetli bir noktadan 60 deniz mili mesafeye kadar

seyredebilir tekneler,

o Kategori 1 - Emniyetli bir noktadan 150 deniz mili mesafeye kadar

seyredebilir tekneler,
. Kategori 0 - Sinirsiz servis yapabilen tekneleri kapsamaktadir.

Kod kapsaminda farkli deniz alanlarinda c¢alisacak tekneler icin farkh
gereksinimler bulunmaktadir. Maritime and Coastguard Agency(MCA)
tarafindan yapilacak sérvey sonucu Kod'un gereksinimlerini karsiladigi
anlasilan teknelere bes yil gecerliligi olan bir sertifika diizenlenmektedir.
Ayrica kilavuz teknesi olarak sertifikalandirilacak teknelerin liman
otoriteleri veya kilavuzluk hizmeti veren kuruluslar tarafindan
gorevlendirilecek yetkili bir uzman tarafindan ili¢ yih gegmeyen zaman
araligr icerisinde denetlenmesi gerekmektedir. Kilavuz teknesi olarak
sertifikalandirilacak teknelerden istenen yapisal, donanimsal ve personel

gereksinimleri asagidaki sekilde 6zetlenmistir;

o Kategori 0,1 ya da 2 alanlarinda ¢alisacak teknelerin tekne boyunca

su gecirmez bir giiverteye sahip olmalar1 gerekmektedir,
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0, 1 ya da 2 kategori alanlarinda c¢alisacak teknelerin yapisal
mukavemetleri, klas kuruluslarinin tekne insa standartlarina gore
diizenlenmelidir. Kategori 3’den 6 ya kadar olan tekneler i¢in yapisal
mukavemetlerinin uygunlugunun belirlenmesi MCA’in onayina

birakilmistir,

Tekne govdesi ylkleme hatti test otoritelerinden biri tarafindan

sorvey edilmeli ve sertifikalandirilmahdir,

Yeni bir tekne icin stabilite standardi, maksimum kisi sayisina bagh
olarak belirlenmelidir ve bu hesaplamalarda kisi bas1 agirlig1 82,5 Kg

olarak kabul edilmistir;

Sadece kilavuzluk gorevi icin sertifikalandirilan teknelerinin

bordalarina ytikleme hattinin markalanmasi zorunlu degildir,

Kategori 0, 1, 2, 3 veya 4 deniz alanlarinda ¢alisacak tekneler biri ana
digeri yedek olmak tlizere iki adet demir bulundurmalidir. Demirin
agirhiginin 30 Kg’'dan fazla olmasi durumunda demiri elleclemek icin
mekanik bir sistem bulundurulmalidir. Bas tarafta kuvvetli bir
baglama noktasi ya da bas bodoslama iizerinde esdeger yapida bir
firdondi bulunmahdir,

Kilavuz teknelerinde uzunlugu ve ¢ap1 demir tel halatinin ¢apindan
ve uzunlugundan az olmayan yiizer 6zellikte bir yedekleme halati
bulundurulmalidir,

Kilavuz teknelerinde kilavuzun giliverteye giris ¢ikisi icin yapilmis
kaporta teknenin pruva yoniine dogru bakmamali ve su gegirmez
ozellikte olmahdir,

Kilavuz teknelerinin ¢alistiklar1 deniz alaninin kosullarina uygun,
pruvaya ve yana bakan camlari firtina korunakli olmahdir,

Kilavuz tekneleri benzinle ¢alisan makineler ile donatilmamalidir,
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o Kilavuz teknelerinde gorevli tiim personel icin uygun standartlari
saglayan dalma giysisi bulundurulmasi gerekmektedir,

o Kilavuz teknelerinde 4 adet beyaz 1s1kli parasiitlii isaret fisegi, 6 adet
normal parasiitlii isaret fisegi, 2 adet halat atma cihazi bulunmalidir,

. Kilavuz tekneleri lzerine sabitlenmis pilot carmig: ile teknenin
etrafini aydinlatabilecek bir searchlight bulunmaldir,

o Kilavuz teknelerinde serdiimenin pozisyonu bordalama manevrasini
hem yatay hem de dikey dogrultularda yeterli sekilde gorebilecek

konumda bulunmalidir,

. Kilavuz teknelerinde personelin giiverteye emniyetli gecisi icin
kiipestelerin genisligi en az 400mm olmali bununla birlikte yasam
mahallinin ve kopri {Ustilinlin yiliksekligine ve sekline dikkat

edilmelidir. Yan gliverteler yeterli sekilde aydinlatilmahdir,

. Kilavuz teknelerinde gliverte boyunca kesintisiz devam eden ray
sistemi ile klipsli emniyet yelegi sistemi kurulmalidir ve bu sistemin
uygunlugu MCA tarafindan onaylanmaldir,

. Denizde ¢alisacak her kilavuz teknesinde tiim personel icin sok emici
ozellikte bas, ayak ve kol destekli ve emniyet kemeri ile donatilmis

koltuklar bulunmalidir.

MGN 280 kapsaminda kilavuz teknelerinde bulundurulmasi zorunlu

kurtarma donaniminin 6zellikleri asagidaki gibi olmalidir;

o Ki¢ aynada basamak veya merdiven veya esdeger yan merdiven ya

da esdeger bir kurtarma ag,

. Yizer ozellikte ve halkali, boyu 18 metreden az olmayan iki adet can
halati,
. Denize diisen kisinin tekrar tekneye alinmasinda etkili yardimci bir

mekanik donanim bulunmalidir. Bu donanim denize adam diistigi
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durumlarda kurtarilacak olan kazazedenin hipotermiye bagh kalp
yetmezliklerini 6nlemek icin yatay bir sekilde tekneye alacak sekilde
olmalidir, Bu donanimlar MCA tarafindan onaylanmaldir,

Biitiin merdivenler ve basamaklar gibi dis donanimlar uygun
tasarima, materyale ve iscilige sahip olmalidir. Bu tiir donanimlar

diizenli olarak kontrol edilmeli ve bakimlari yapilmalidir,

Sudaki bir kazazedeyi pervaneden korumak icin Onlemler
alinmalidir. Pervanelere koruyucu takilamadig durumlarda sudaki
insanin hayatini tehlikeye atmayacak sekilde pervane lizerinde
alternatif diizenlemeler yapilmalidir ve bu diizenlemeler pervanenin
acilen durdurulmasini da icermelidir. Bu donanimlar MCA

tarafindan onaylanmalidir,

Diisen kazazedeyi kurtarma ekipmani tekne minimum personel ile

donatilmis durumda MCA gozetiminde test edilecektir.

Her liman otoritesi veya kilavuzluk hizmeti veren kurulus kilavuz
teknesi personeli icin 6 ayda bir denize adam disti talimi

yapilmasini ve kayit altina alinmasini isteyecektir,

Kilavuz teknelerinde uygun malzemeler ile donatilmis bir ilk yardim

dolabi ile kompakt bir sedye bulundurulmalidir.

MGN 280 ve MGN 50 kurallarina gore Kilavuz teknelerde calisacak

personelin sayisi ve yeterlikleri asagidaki sekilde olmalidir:

Bir kilavuz teknesi en az 2 yetiskin personel ile donatilmalidir.
Bunlardan birincisi diimenci olup digeri kilavuzun gérev yapacagi
tekneye katilisinda ve ayrilisinda ona yardim edecek giiverte
personelidir. Liman otoritesi veya kilavuzluk isletmecisi kilavuz

teknesi personelinin islerinde yetkin olduklarina tatmin olmahdir.
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o Kilavuz teknesi personelinin her birinin MCA onayl bir egitim
kurulusundan aldiklar1 Tibbi ilk yardim sertifikas1 (Medical First Aid
Certificate) veya 1981 kurallarina gore diizenlenmis Saghk ve

Emniyet sertifikalarinin bulunmasi gerekmektedir.

3. Tiirkiye’de kilavuz tekneleri i¢cin belirlenen standartlar

Tirkiye Cumhuriyeti’'nde kilavuz teknelerinin standartlarina iliskin yasal
durum incelendiginde, 655 sayili Ulastirma, Denizcilik ve Haberlesme
Bakanliginin teskilat ve gorevleri hakkindaki kanun hiikmiinde kararname
goze carpmaktadir. Bu kanun hiikmiinde kararname ile Tiirk kiyilarinda
faaliyet gosteren liman, iskele ve benzeri kiy1 yapilarina yanasacak gemiler
ile Tiirk bogazlarini kullanacak gemilere verilecek kilavuzluk ve romorkaj
hizmetlerine iliskin usul ve esaslar1 belirlemek, bu hizmetleri vermek veya
verebilecekleri yetkilendirmek ve denetleme yetkisinin bakanliginin
teskilatlarindan Deniz ve I¢sular Diizenleme Genel Miidiirliigii'ne verildigi

goriilmektedir.

Ulastirma Bakanlig1 tarafindan hazirlanan 2012 tarihli ve 28453 numaralh
“Limanlar Yonetmeligi” incelendiginde ise, giimriik denetimine tabi gemiler
ile glimriik hizmet noktalar1 arasinda insan ve esya tasimanin ancak izin
verilmis hizmet tekneleri ile yapilabilecegi ve bu teknelere liman
baskanliginca yazili izin verileceginin belirtildigi géze carpmaktadir. Ayni
yonetmelikte kilavuz teknelerinin isminin ayrica belirtilmedigi ve bu
teknelerin de hizmet tekneleri kapsaminda degerlendirildiginden otiirii
Kilavuz tekneleri igin ayr1 bir sertifikasyon talep edilmedigi
anlasilmaktadir. 2009 tarihli ve 27409 numarali “Gemilerin Teknik
Yonetmeligi” incelendiginde ise Denize Elverislilik belgelendirmesi talep

eden Hizmet Botlarinin Denetim Listesinin Ek-13 kisminda verildigi
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gorilmiistiir. Hizmet botlarinin denize elverisliligi icin hazirlanan denetim

listesi asagidaki malzemelerden olusmaktadir:

1. Sakin denizde hareketi saglamak icin ylizer 6zellikte kiirekler
2. 1 deniz demiri ve 5 metreden kisa olmayan yeterli kuvvette bir halat
3. El feneri (yedek pilli)

4. 1 adet diidiik(ytizebilir)

5. [k yardim seti

6. 20 metreden az olmayan 1 can halati ve ona bagh yiizer bir can
halkasi

7. Radar reflektori

8. Yilizer emniyet ¢akisi

9. iki adet siinger

10.  Kisi basina 1 litre igme suyu

11. 2 kg'lik yangin sondiirme cihazi

12.  Yeterli gitda(SOLAS’a uygun)

13.  Enaz 20 metre parima icinde kullanilan yedekleme halati

14. 2 adet parasiitlii isaret fisegi

15. 2 adet el maytabi

16. 2 adetyiizer duman kandili

17.  Kisi basina 6 dozluk deniz tutma ilaci

18.  Bir takim olta

19.  Denizde canl kalma el kitabi

20.  Glinduz isaret aynasi

21.  El pompasi

22. Kova

4.Yontem

Calisma kapsaminda Isvec karasularinda yasanan deniz kazalarna iliskin veriler

ile istanbul Bogazi'nda yasanan deniz kazalar verileri karsilagtirilarak kilavuzluk
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hizmetlerinin her iki bolgede deniz emniyetine ve ¢evrenin korunmasina katkisi

istatistiki veriler ile ortaya konulmustur.

Turkiye’de kilavuz teknelerinin standartlari ile ilgili goriisme yontemi kullanilarak
Rize limani, Artvin Limani, Trabzon Limani ve Giresun limanlarinda kilavuz
transferi icin kullanilan teknelerin 6zellikleri ve gorselleri kayit altina alinmistir.
Ayrica Uzmar Gemi Insa Sanayi ve Ticaret A.S ve Kiy1 Emniyeti Genel
Midiirliigii taraflarinca verilen bilgiler kullanilarak arastirilan  kilavuz
teknelerinin 6zelliklerini igeren veriler olusturulmustur. Arastirma kapsaminda
adi gecen kilavuz teknelerinin elde edilebilen verileri ile MGN 280

gereksinimleri karsilastirilarak Tablo 3 olusturulmustur.

5. Bulgular

Tiirkiye'nin farkli bolgelerinde hizmet veren 8 farkli kilavuz teknesine ait
ozellikler incelenmistir. Incelenen kilavuz teknelerinin isimleri ile hizmet
verdikleri bolgeler Tablo 2’de gosterilmistir. Kilavuz teknelerinin
ozelliklerinin MGN 280 gereksinimlerine uygunluklarn arastirilmistir ve

Tablo3’de sunulmustur.
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Tablo 2. Ozellikleri arastirilan kilavuz tekneleri ve gérev bolgeleri

Tablo 3. Kilavuz Teknelerinin Ozelliklerinin MGN 280’e Uygunluk Durumu

No

Kilavuz Teknesinin

No
Ad1

1  Kilavuz 1-2-3 Serisi
2 Ata1-2-3 Serisi

3  Pilot 61-76 Serisi

4  Bayrak 1-2-3-4 Serisi
5 Atilgan 30-32 Serisi
6 Pilot79

7  Riport Pilot

8 Palamar

Kilavuz
Olgiit 1-2-3
Serisi
Kilavuz botu
olarak
sertifikaland1 (-)
rma mevcut

mu?

Yiikleme hatti
ve kapasitesi (+)

sertifikalim1?

Demir mevcut ()

mu?

Yedekleme
halati mevcut (+)

mu?

Ata
1-2-3

Serisi

(-)

(+)

(-)

(+)

Pilot

61-76

Serisi

(-)

(+)

(-)

(+)

Hizmet verdigi

Liman & Bolge

K.E.G.M. Istanbul Liman/Bogaz

K.E.G.M Istanbul Bogaz
K.E.G.M Istanbul Bogaz
K.E.G.M Istanbul Bogaz1
[zmir - Aliaga Limani
Trabzon Limani

Rize Limani

Artvin Hopa Limani

Bayrak Atilgan Pilot 79

1-2-3-4 30-32

Serisi Serisi

(-) ) ()

(+) ()  (#)

+) () (-)

(+) ()  (#)
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Riport
Pilot

(-)

(+)

(-)

(+)

Palamar

(-)

(+)

(-)

(+)
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Tablo 4. Kilavuz Teknelerinin Ozelliklerinin MGN 280’e Uygunluk Durumu (Devam)

No

10

11

Olgiit

Guverteye
kaportasi
teknenin
pruva yonune

bakmamali

Camlarin
firtina
korumasi var

mi1?

Benzinli
makine ile
donatilmamal

1

Tlim personel
dalma giysisi

mevcut mu?

Belirtilen
miktarda
Pyro teknik
malzeme

mevcut mu?

Searchlight

mevcut mu?

Serdiimenin
konumu ( +)

mu?

Kilavuz
1-2-3

Serisi

(+)

(-)

(+)

(-)

(+)

Ata
1-2-3

Serisi

(+)

(-)

(+)

(-)

(-)

(+)

Pilot = Bayrak1-

61-76

Serisi

(+)

(-)

(+)

(-)

(-)

(+)
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2-3-4

Serisi

(+)

(-)

(+)

(+)

(-)

(+)

Atilgan
30-32

Serisi

(+)

(-)

(+)

(-)

(-)

(-)

Pilot 79

(+)

(-)

(+)

(-)

()

(+)

Riport

Pilot

(+)

(-)

(+)

(-)

(-)

(-)

Palamar

(+)

(-)

(+)

(-)

(-)

(-)
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Tablo 5. Kilavuz Teknelerinin Ozelliklerinin MGN 280’e Uygunluk Durumu (Devam)

No

12

13

14

15

Olgiit

Ray sistemi
ile klipsli
yelek sistemi

mevcut mu?

Bas, ayak ve
kol destekli
ve emniyet
kemeri ile
donatilmis

koltuklar

Basamak veya
merdiven
veya esdeger
yan merdiven
ya da esdeger
bir kurtarma
ag1

Denize diisen
kisinin tekrar
tekneye
alinmasinda
etkili
yardimc1 bir
mekanik

donanim

Kilavuz

1-2-3

Serisi

(-)

(-)

(+)

(+)

Ata Pilot  Bayrak1-
1-2-3 61-76 2-3-4
Serisi Serisi Serisi
) () (+)
) () (+)
(+) (+) (+)
) () (+)
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Atilgan

30-32

Serisi

(-)

(-)

(+)

(-)

Pilot 79

(-)

(-)

(+)

(-)

Riport Palamar
Pilot

(-) (-)
(-) (-)
(+) (-)
(-) (-)
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Tablo 6. Kilavuz Teknelerinin Ozelliklerinin MGN 280’e Uygunluk Durumu (Devam)

No

16

17

18

19

20

21

Olgiit

Pervaneden
korumak i¢in
onlemler
Periyodik
Denize adam
diistii egitimi
gereksinimi
Ik yardim
dolabi ve

sedye
Personel
Sayisi

Tum
personelin
Tibbi ilk
yardim

sertifikasi

Makine ve
yakit tanki
sistemleri
otorite
tarafindan

onayl mi1?

Kilavuz
1-2-3

Serisi

()

(+)

(+)

(+)

(+)

()

Ata
1-2-3

Serisi

()

(+)

(+)

(+)

(+)

()

Pilot = Bayrak1-

61-76

Serisi

(-)

(+)

(+)

(+)

(+)

(-)

201

2-3-4

Serisi

(+)

(+)

(+)

(+)

(+)

(-)

Atilgan
30-32

Serisi

(-)

(+)

(-)

(+)

(+)

(-)

Pilot 79

()

(-)

(-)

(+)

(+)

()

Riport

Pilot

()

(-)

(-)

(+)

(+)

()

Palamar

(-)

(-)

(-)

(-)

(+)

(-)
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Sonuglar

Yapilan arastirma neticesinde Tiirkiye'nin farkli bolgelerinde hizmet veren
kilavuz teknelerinin farkl 6zelliklere sahip oldugu goriilmiistiir. MGN 280
gereksinimlerine uygunlugu denetlenen teknelerden Bayrak serisi tekneler
disindakilerin bircok uygunsuzlugunun bulundugu géze carpmaktadir.
Ulkemizde kilavuz teknelerinin yasal durumu ve denetim olgiitleri
incelendiginde bu teknelerin hizmet teknesi ad1 altinda diger tekneler ile
birlikte degerlendirildigi goriilmiistiir. Denize Elverislilik belgelendirmesi
yapilacak hizmet botlari icin olusturulan Denetim Listesinde talep edilen
malzemelerin MGN 280 gereksinimlerini karsilamaktan ¢ok uzak oldugu
gorilmektedir. Ayrica Tirkiye’de mevcut yasal diizenlemelerin kilavuz
tekneleri icin insa, makine, techizat, stabilite, operasyon, egitim, personel
gereksinimleri, sertifikasyon ve bakim gereksinimlerine iliskin konularda
bir diizenlemeyi kapsamadig1 goze carpmaktadir. Kilavuzluk hizmetleri,
uluslararas1 deniz ticareti acisindan biiyiilk éneme sahip Istanbul ve
Canakkale bogazlari ¢evrelerinin emniyeti kadar denizciligimizin itibarinin
ylkseltilmesi ve siirdiiriilmesi agisindan ¢ok 6nemli hizmetlerden biridir.
Kilavuz teknelerin insa, makine, techizat, stabilite, operasyon, personel
gereksinimi, sertifikasyon ve bakim gereksinimlerini kapsayan bir ulusal
diizenleme, ilgili kurum ve kuruluslarin tamaminin katilimi ile en kisa
zamanda gerceklestirilebilir. Ulkemizde kilavuzluk hizmetlerinin hizh ve
emniyetli bir sekilde ytriitiilebilmesi i¢in ileride bu konuda yapilacak
arastirmalar ile tllke genelinde kullanilan kilavuz teknelerinin ve liman
hizmetlerinde kullanilan diger teknelerin profilleri tam olarak ¢ikartilabilir.
Bogazlardan baslayarak yeni hazirlanacak diizenleme ¢ercevesinde kilavuz

teknelerinin modernizasyonu icin bir takvim olusturulabilir.
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Tirk Bogazlari’'nda Kilavuzluk Hizmetinden Faydalanma
Karari Siirecinin AHP Yontemi ile incelenmesi

Alper SEYHAN?Y", Yunus Emre SENOL?,
ITU Denizcilik Fakiiltesi Deniz Ulastirma Isletme Miithendisligi?,
seyhana@itu.edu.tr, senoly@itu.edu.tr

0z

Denizcilik tarihinin baslangicindan bu yana pilotaj denizciligin vazgegilmez
kollarindan biri olmustur. Kilavuzluk hizmetinin dogus yeri sayilabilecek olan
Istanbul Bogazi’'min diinyanin en yogun suyollarindan biri oldugu
bilinmektedir. Gerek yerel trafik, gerekse ugraksiz gegis yapan gemiler Tiirk
Bogazlari'nda yogun trafigin baslica sebepleridir. Bélgenin sahip oldugu
yogun trafik ve dogal yapisi kaza olusma ihtimalini artirirken meydana
gelecek sonuglarin da katastrofik seviyelere ulasabilmesine sebep olmaktadir.
Bilimsel calismalar gostermistir ki; béyle bir riskin azaltilmasinda 6ngértilen
ve tecriibe edilen en onemli risk azaltict faktor kilavuzluk hizmetinden
faydalanmaktir. Bu kritik tespite ragmen, Tiirk Bogazlari’'ndan ugraksiz gecis
yapacak gemiler icin kilavuzluk hizmeti giiclii tavsiye niteliginde olup zorunlu
olmadigi i¢cin bircok gemi tarafindan tercih edilmedigi de gortilmektedir. Bu
durumun sebebi lizerine bilimsel olarak yaklasmak gerekmektedir. Bu
calismamizda gemi  isletmeciligi  penceresinden  bakarak,  Tiirk
Bogazlari'ndan ugraksiz gecis yapan gemi kaptanlarinin kilavuzluk
hizmetinden faydalanip faydalanmama karar: siirecinde gézoniinde
bulundurduklari kriterler ortaya konmustur. Bu kriterler Analytic Hierarchy
Process (AHP) yéntemiyle siralandirilarak hangi kararda hangi sebebin ne
derece onemli oldugu ortaya konmustur.

Anahtar Kelimeler: AHP, Onem derecesi, Karar siireci, Kilavuzluk hizmeti, Tiirk
Bogazlan
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Investigation of Utilizing Decision for Pilotage Service in Turkish
Straits by AHP Approach

Abstract

Since the beginning of maritime history, pilotage has become one of the
indispensable parts of maritime industry. It is known that the Istanbul Strait,
which can be considered the birthplace of the pilotage service, is one of the
most dense waterways in the world. Both local traffic and non-stop-over
passages are the main reasons for heavy traffic in the Turkish Straits. The
dense traffic and characteristic nature of the Area increases the likelihood of
accidents, which may lead to catastrophic consequences. Scientific studies
have shown that utilising the pilotage service is envisaged and experienced as
the most important risk reduction factor. Despite this criticism, it is also seen
that the pilotage service for the vessels passing through the Turkish Straits is
a strongly recommended and not preferred by many ships since it is not
mandatory. There exist an explicit demand to approach this problem
scientifically. In this study, we considered ship operation aspects to determine
the criteria that the captains who passed through the Turkish Straits
considers not to utilise the pilotage service. These criteria are prioritised by
Analytic Hierarchy Process (AHP) method and weight of each criterion on the
relevant decision is revealed.

Keywords: AHP, Decision process, Pilotage service, Turkish Straits, Weight of criterion.

1. Giris

Diinyanin en eski mesleklerinden biri olarak kabul edilen denizcilik kadar
eski ve denizciligin ilkel zamanlarindan glintimiize kadar ihtiya¢ duyulmus
olan kilavuzluk hizmetinin ortaya ¢ikma sebebi tehlikeli suyollarinda
yasanabilecek can ve mal kayiplarini 6nlemektir. Bu amagla tarih boyunca
bolgeye hakim ve tecriibeli denizcilerin kilavuzluguna basvurulmustur.
Nitekim giiniimiizde M.O 4. yiizyila uzanan kilavuzluk ile ilgili deliller ve
diizenlemelere erisilmistir [1]. istanbul Bogazi’'nda kilavuzluk hizmetinin

de bu donemlerden itibaren basladigi bilinmektedir. Tarih 6ncesinde
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oldugu gibi giiniimiizde de Istanbul ve Canakkale Bogazlar1 diinyanin en
yogun, can ve mal emniyeti acisindan en riskli suyollarindandir. Tiirkiye
Cumbhuriyeti Ulastirma Denizcilik ve Haberlesme Bakanligi'nin 2016 yih
gemi gecis istatistikleri raporuna gore 2016 yilinda 42,553 adet gemi
istanbul, 44,035 adet gemi ise Canakkale Bogazi’'ndan gecis yapmistir [2].
Bu gemilerin yaklasik % 11’ i 200 metre ve lizeri gemilerden olusmaktadir.
Ayrica, Tiirk Bogazlari’'ndan gecis yapan tiim gemilerin toplaminin yaklasik
% 21’ ini tanker gemileri olusturmaktadir. Gemi yogunlugunun yani sira,
Bogazlar'dan gecis yapan tanker gemilerinin yogunlugu ve gemilerin
biiytikliikleri de risk artirici faktorlerden sayilmaktadir. Bolgenin jeolojik ve
osinografik zorluklar: da diisiiniildiigtinde Tiirk Bogazlari’'nin riskli suyolu
olarak degerlendirilmesi kaginilmazdir [3]. Ece (2016) 1982-2014 yillan
arasinda Istanbul Bogazi'nda meydana gelen kazalarda kazaya karisan
gemilerin % 78.4’ linlin kilavuz kaptan almadigini belirtmistir ve kaza
riskinin azaltilmasi i¢in kilavuz kaptanlik hizmetinden faydalanilmasi
gerektigini ortaya koymustur [4]. Ayrica Otay ve Ozkan (2005) Istanbul
Bogazi’ nda gortlen kazalar neticesinde gemi boyutuyla kaza riskinin iliskili
oldugunu ve bu riski azaltmanin baslica yontemlerinden birinin kilavuzluk
hizmetinden faydalanmak oldugunu belirtmislerdir [5]. Tim bu yiiksek
risklerin her an mevcut oldugu Tiirk Bogazlar’’ nda kilavuzluk hizmetinin
ihtiyari olusu ve bolgesel farkindalhig1 yetersiz kaptan/firma gemilerinin de
bu bolgeden gecis yapmakta oldugu diisiintildiigiinde, gecis risklerinin daha
da arttig1 asikardir. Kilavuzluk hizmetinden faydalanan ve faydalanmayan
gemi kaptanlarinin hangi sebeplerle bu kararlar1 verdigi incelenmeli,
sebepleri tespit edilmeli ve daha emniyetli uygulamalara tesvik edici bazi

stratejiler gelistirilmelidir.

Bu c¢alismamizda gemi isletmeciligi penceresinden bakarak, Tirk

Bogazlar’'ndan ugraksiz gecis yapan gemi kaptanlarinin kilavuzluk
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hizmetinden faydalanip faydalanmama karar1 siirecinde g6z Oniinde
bulundurduklar1 kriterler ortaya konmustur. Bu kriterlerin Analitik
Hiyerarsi Siireci (AHP) yontemiyle siralandirilarak hangi kriterin hangi

karar tizerinde ne derece etkili oldugu tespit edilmistir.

2. Yontem

AHP yontemi literatiirde en ¢ok atifta bulunulan ¢ok Kkriterli karar verme
yontemlerinden birisidir. Literatiirde AHP disinda karar verme siiregleri
icin uygulanan baska yontemler de mevcuttur [6-9]. AHP yontemi 1968
yilinda Myers ve Alpert tarafindan ortaya atilmis ve 1977’ de karar verme
problemlerinde hem sayisal hem de s6zel uygulamalarda kullanilmak tizere
Saaty tarafindan matematiksel bir modele dontstiiriilmiistiir [10]. AHP
liman konumlarinin belirlenmesi siirecinde, seyir risk analizinde, deniz
kazalar sonrasinda kusur tespitinde, satin alma silirecinde, planlama ve
biitceleme siirecinde, performans ve risk degerlendirmesinde, pazar
arastirmasinda gibi cok kriterli karar verme gerekliliginin oldugu pek ¢ok
alanda sikg¢a basvurulan bir yontemdir [11-18]. Kriterlerin ikili
karsilastirilmasi yonteminin uygulandigi modelde uzman goriisleri dikkate
alinmaktadir ve 3 ana asamadan olusur. Bu asamalar; hiyerarsik yapinin
olusturulmasi, Kkriterlerin o6nceliklendirilmesi ve kriter agirliklarinin
hesaplanmasidir [14, 19, 20]. Tablo 1’ de ikili kiyaslama 6nem skalas1 ve

hangi degerin sozel olarak ne ifade ettigi gosterilmistir.
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Tablo 1. Onem Skalasi

Onem Degerleri Degerlerin Anlamlari
1 Her iki faktoriin esit 6neme sahip olmasi durumu
3 1. Faktoriin 2. faktorden daha 6nemli olmasi durumu
5 1. Faktoriin 2. faktérden ¢ok énemli olmasi durumu

1. Faktoriin 2. faktore nazaran ¢ok giiclii bir 6neme

4 sahip olmasi durumu
9 1. Faktorin 2. faktére nazaran mutlak iistiin bir 6neme
sahip olmasi durumu
2,4,6,8 Ara degerler

Bu c¢alismada AHP yontemi “superdecision” programi kullanilarak
gerceklestirilmistir ve belirlenen kriterlerin agirliklarinin hesaplanmasi

uygulama boliimiinde yer almaktadir [21].
3. Uygulama

Kapsamli bir s6rvey yapilarak akademisyen, Bolge’ den gecis tecriibesi olan
kaptan ve kilavuz kaptanlarin oldugu 30 kisilik uzman grubunun gorisleri
ile Turk Bogazlar’’ ndan gecis yapan gemi kaptanlarinin kilavuzluk
hizmetlerinden faydalanma ve faydalanmama kararlarim1 etkileyen
kriterlerin olusturulmas:i siirecinden sonra bu kriterlerin agirliklari
hesaplanmis ve her iki karar ayr1 ayri AHP yontemi uygulanarak ele
alinmistir. Sekil 1’ de her iki karar ve etkilendikleri kriterleri gosteren agag
verilmistir. Kriterlerin aciklamalar1 ve hangi anlamda degerlendirildikleri

ek kisminda agiklanmistir.
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Sekil 1. Kararlara Etki Eden Kriterler

Ikili karsilagtirmalarin gerceklestirildigi anket calismasi uzmanlara birebir
danisilarak yapilmistir. Danisilan 26 kisilik uzman grubu 8 kilavuz kaptan,
6 kilavuzluk hizmetinden faydalanan gemi kaptani ile 3 operasyon mudiirii
ve 6 kilavuzluk hizmetinden faydalanmayan gemi kaptani ile 3 operasyon
miudirinden olusmaktadir. Her iki kararin ayr1 ayr1 AHP uygulamasinin
yapildig1 bu ¢alismada her bir karar i¢in danisilan uzman sayilar1 17’ ser
olarak belirlenmistir. Yani her iki karar i¢in kilavuz kaptanlarin goriisi
ortak olarak degerlendirmeye alinmisken, faydalanma ya da faydalanmama
kararlar1 icin yalnizca o kararda bulunan gemi kaptani ve operasyon
miidiirlerinin gorisleri degerlendirilmistir. Tablo 2 ve Tablo 3’ te her iki
karar etkileyen kriterler ve “superdecision” programinda kullanilacak olan
harf kodlar1 gosterilmektedir. Uzman gorislerinin degerlendirilmesi
asamasinda her bir uzmanin ifadesi esit agirlikta degerlendirilmemis olup
uzman kararlarinin agirliklandirma kriterlerinin hesaplandigi ¢izelge Tablo

4’ te gosterilmistir.
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Tablo 2. Kilavuzluk Hizmetinden Faydalanma Karari Kriterleri

Kriterler
1 Riski azaltmak A
2 Kiraci Baskisi B
3 Gegis Onceligi C
4 Vicdani Sorumluluktan Kurtulmak D
5 Kaza Durumunda Kusur Oranini Azaltma E
Tablo 3. Kilavuzluk Hizmetinden Faydalanmama Karari Kriterleri
Kriterler
1 Riskin Az Oldugu Inana F
2 Harcamalar1 Azaltma Kaygisi G
3 Kilavuz Kaptanin Davranislari H
4 Asin Ozgiiven I
5 Gemi ve Manevrasina Giiven ]
6 Prestij Kaybi Olarak Goriilmesi Algisi K
Tablo 4. Uzman Agirliklar1 Degerlendirme Cizelgesi
Agirhiklandirma
S Siniflandirma Puan
Kilavuz Kaptan 3
Profe.syonel Gemi Kaptani 2
Pozisyon
Sirket Operasyon Midiiri 1
216 3
Deniz Hizmeti 11-15 2
5-10 1
230 3
ecribes 10-29 7
0-10 1
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Uzman agirliklar: ve ankete verilen cevaplar “superdecision” programinda
Sekil 2 ve Sekil 3’ te gosterilen hiyerarsik yap1 kurularak kriterlerin ikili
karsilastirilmasi teknigi, AHP yontemi ile analiz edilmis ve her iki karar icin
ortaya ¢ikan sonuglar Sekil 4 ve Sekil 5’ te gosterilmistir. Elde edilen
sonuglarda faydalanma karar1 analizinin en yiiksek tutarlilik orani 0,062
iken faydalanmama karar1 analizinin en ytliksek tutarlilik orani 0,087 olarak

hesaplanmis ve verilen cevaplarin tutarli oldugu gézlemlenmistir.

Faydalanma Karan I

Sekil 2. Faydalanma Karari Hiyerarsik Agaci

|

Sekil 3. Faydalanmama Karari Hiyerarsik Agaci
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34,22%
28,73%
15,80% 16,20%
5,05%
Riski azaltmak Kiraci Baskisi Gegis Onceligi Vicdani Kaza Durumunda
Sorumluluktan Kusur Oranini
Kurtulmak Azaltma

Sekil 4. Faydalanma Kararina Etki Eden Kriterlerin Agirliklar:

Buna gore faydalanma karari veren uzmanlarimiz i¢in “Gegis Onceligi”
kriteri %34.22 oraniyla en ¢ok etki eden kriter olmustur. Gecis 6ncesinde
yasanabilecek = beklemeler  endiistride @ maddi  kayip  olarak
degerlendirildiginden ve kilavuzluk hizmetini tercih etmenin gecis d6ncesi
bekleme siirelerini azalttig1 kanaatinin olusmasi bu secimde etkili olmustur.
“Kirac1 Baskis1” kriteri %28.73 oranla en yiiksek ikinci kriter olarak
hesaplanmistir. Denizcilik tasimaciliginin gemi isletmeciligi ag¢isindan
surdiriilebilir olmasi icin yiikiin tasitani ile ticari iliskilerin 1limli tutulmasi
kosulu oncelikli olarak degerlendirilmektedir. Giintimiizde yiikiin tasitani
Turk Bogazlar’'ndan gecis yapacak gemilerin farkli sebeplerden kaynakl
kilavuzluk hizmetinden faydalanilmasi talebi gemi isletmeciligi tarafindan
ticari kaygilar dolayisiyla dikkate alinmaktadir. Bu sebeple “Kirac1 Baskis1”
kriteri One c¢ikmaktadir. Anlasilacagi gibi kilavuzluk hizmetinden
faydalanma kararim etkileyen kriterlerin yaridan fazlasinin uluslararasi
ticaretin getirdigi maddi kaygilardan kaynaklandig1 asikardir. Tirk

Bogazlari’'nda yasanabilecek olasi gemi kazasi sonrasi meydana gelebilecek
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cevre kirliligi, maddi kayip ve insan sagligina zararh sonuclar acisindan
gemi isletmeciligi tarafinin duyacagi vicdani sorumluluk %>5.05 oranla

kilavuzluk hizmetinden faydalanma kararini en az etkileyen Kkriter olarak

hesaplanmistir.
36,94%
19,53% 20,33%
14,48%
4,47% 4,25%
Riskin Az Harcamlari  Kilavuz Kaptanin Asiri Ozgiiven Gemi ve Prestij Kaybi
Oldugu inanci  Azaltma Kaygisi  Davranislari Manevrasina Olarak

Glven Gorilmesi Algisi

Sekil 5. Faydalanmama Kararina Etki Eden Kriterlerin Agirliklar

Sekil 5’te verilen grafige gore “Harcamalar1 Azaltma Kaygis1” kriteri %36.94
oranla kilavuzluk hizmetinden faydalanmama kararini en ¢ok etki eden
kriter olmustur. Bu hizmetten faydalanmayan gemi kaptanlar1 veya
isletmeleri hizmeti gemi isletmeciligi acisindan gerekli olmayan harcama
olarak degerlendirmektedir. Bu kararda da goruldiigi tizere maddi kaygilar
on plandadir. "Gemi ve Manevrasina Giiven” % 20.33 ile ikinci 6nemli kriter
olmustur. Gelisen gemi sevk sistemleri teknolojileriyle birlikte gemi
manevra kabiliyetlerinin arttig1 asikardir. Gemi kaptanlari veya isletmeleri
gemi manevra kabiliyetlerindeki bu artisin Tiirk Bogazlari seyir risklerinin
tstesinden gelebilecegi inancina sahiptirler. Oysaki Tiirk Bogazlari’nda
normal kosullarda dahi mevcut seyir risklerinin gemi manevra

kabiliyetinden daha ¢ok, bélgenin seyir risklerini bilen ve konunun uzmani
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bir danisman tavsiyesi ile azaltilacag1 pek ¢ok olayda tecriibe edilmistir.
Nitekim Ece (2016) bu durumu bir kez daha ortaya koymustur [4]. Bu
anlayisa paralel olarak “Riskin Az Oldugu Inanci1” kriteri de % 19.53 liik bir
oranla ikinci kriterle yaklasik olarak aymi agirliga sahip olmustur.
Uzmanlarin bu degerlendirmeleri Tiirk Bogazlari’'ndan gecis yapacak gemi
kaptanlar1 ve isletmeciliklerinin bolgedeki mevcut seyir riskleri ve bu
risklerin  azaltilmas1  yonlinde alinacak  6nlemler  konusunda
farkindaliklarinin artirilmasi gerekliligini gostermektedir. “Prestij Kaybi
Olarak Gortilmesi Algisi” kriteri %4.25 orani ile uzmanlarimizi kararlarinda
en az etkileyen kriter olmustur. Benzer bir oranla “Kilavuz Kaptanin
Davraniglar1” kriteri de %4.47 ile kilavuzluk hizmetinden faydalanmama
kararinda etkili olmustur. Bu durum gecis yapan gemi kaptanlar1 veya
isletmeciliklerinin bu hizmetten faydalanmay1 bir prestij kaybi olarak
gormedigini ve Bogazlar Kilavuzlari’nin gemi kaptanlari iizerinde olumsuz

bir intiba birakmadiklarini gésterdigi seklinde yorumlanabilir.

4. Sonuclar

Turk Bogazlari’'nin diinyanin en riskli suyollarindan biri oldugu pek cok
akademik calismayla ispatlanmistir [11]. Pek ¢ok ve bazilar1 da kendine
0zgu seyir riskleri barindiran Turk Bogazlari’'nda seyir riskini azaltmanin
birincil yonteminin kilavuzluk hizmetinden faydalanmak oldugu asikardir
[5]. Kilavuzluk hizmetinden faydalanma ve faydalanmama Kkararini
etkileyen Kkriterlerin tespit edilip uzman gorisleri ile agirhiklarinin
hesaplandigi bu calismada her iki karar AHP yontemi ile ayr1 ayri
degerlendirilmistir. T.C. Ulastirma Denizcilik ve Haberlesme Bakanligi'nin
2016 yili gemi gecis istatistikleri raporuna gore Bogazlar’dan gecis yapan
toplam gemilerin % 52.2’ si kilavuzluk hizmetinden faydalanmamaktadir
[2]. Buna gore, yalmzca kilavuzluk hizmetinden faydalanmayarak isletme

maliyetlerini azaltma kaygisi tasima orani gecis yapan tiim gemilerde %19.
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3 olarak hesaplanmistir. Ayrica, yalnizca geminin manevra kabiliyetine
gliivenerek kilavuzluk hizmetinden faydalanmak istememe orani tiim
gemilerde %10.6 olarak tespit edilmistir. Yalnizca riskin az oldugu
distiniilerek hizmetten faydalanmama orani ise tiim gemilerde % 10.2

oldugu gozlemlenmistir.

Turk Bogazlari’nda kilavuz kaptanlik hizmetini tercih eden gemilerin orani
% 47.8 dir [2]. Bu tercihin de altinda yatan sebeplere baktigimizda gegis
yapan tiim gemilerin gecis 6nceligi icin kilavuzluk hizmetinden faydalanma
oran1 % 16.35 olarak hesaplanmistir. Buna ek olarak yalnizca kiraci baskisi

nedeniyle bu hizmeti tercih etme orani gemilerin %13.7’si kadardir.

Sonug¢ olarak kilavuzluk hizmetini tercih eden veya etmeyen gemilerin
toplaminda yalnizca maddi kaygilar tasiyarak karar verme orani % 37.4
olarak hesaplanmistir. Ayrica ge¢is yapan tiim gemilerin yalnizca riski
azaltma maksadiyla kilavuzluk hizmetinden faydalanma orani % 7.5tir.
Tim bu sonuclar Tiirk Bogazlari’'ndan ge¢is yapan gemilerin biiyiik
cogunlugunun emniyet kaygisindan daha ¢ok maddi kaygilar tasidigini ve
kilavuzluk hizmetini tercih etseler dahi biiyiik oranda maddi kayiplari
asgariye indirme diisiincesiyle karar verdikleri gorulmistir. Literatiirde
seyir risklerinin minimize edilmesi icin kilavuzluk hizmeti siddetle tavsiye
edilmesine ragmen elde edilen sonuglardan gecis yapan gemi kaptanlari
veya isletmelerinin Bogazlar’daki seyir riskleri ve seyir emniyeti
konusunda farkindaliklarinin yeterli olmadig1 anlasilmaktadir. Bu konuda
kilavuzluk hizmetinden faydalanmanin maddi tasarruf saglanacak bir konu
olmadigl ve bu hizmetin seyir risklerini ne derece azalttif1 akademik

calismalarla belirlenip sektoére tam aktarilmasi saglanmalidir.

Gelecek calismalarda Tiirk Bogazlar’'ndan gecis yapan gemi

isletmeciliklerinin bilinyesinde yakin tarihte yasanmis biiyiik veya kiiciik
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caph kazalar olup olmamasi ve bu kazalarin kilavuzluk hizmetinden

faydalanma kararinda etkili olup olmadigini ortaya koyulacaktir.
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Faydalanma Kriterleri

A)Riski Azaltmak: Tiirk Bogazlari’'ndaki seyir risklerini géz ontinde

bulundurarak riski asgariye indirmek amaciyla hizmetten faydalanma

kararina etki eden kriterdir.

B) Kirac1 Baskisi: Tiirk Bogazlari’'ndan gecis yapacak gemilerin farkh

sebeplerden kaynakli olarak yiikiin tasitani, sahibi gibi taraflarca

kilavuzluk hizmetinden faydalanilmasi talebi gemi isletmeciligi

tarafindan ticari kaygilar dolayisiyla dikkate alinmaktadir. Bu durum

“Kirac1 Baskis1” kriteri olarak isimlendirilmistir.
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C) Gegis Onceligi: Giiniimiiz ticaretinde zamanin éneminden kaynakli Tiirk
Bogazlari’'ndaki bekleme siirelerini kisaltmak ve bu sayede de
gecikmeden dogabilecek maddi kayiplar1 asgari seviyeye indirmek
maksadi anlamina gelen, hizmetten faydalanma kararina etki eden
kriterdir.

D)Vicdani Sorumluluktan Kurtulmak: Herhangi bir kaza durumunda
cevreye veya insanlara verilebilecek her tiirlii zararda vicdani
sorumlulugun bertaraf edilmesi maksadi anlamina gelen, hizmetten
faydalanma kararina etki eden kriterdir.

E) Kaza Durumunda Kusur Oranimi Azaltma: Yasanabilecek olasi bir
kaza sonrasi sigorta firmalarinin gemi tarafimm kilavuz kaptanhk
hizmetinden faydalanmamaktan dolayr kusurlu goérmesi kaygisi

anlamina gelen, hizmetten faydalanma kararina etki eden kriterdir.

F) Riskin Az Oldugu Inanci: Gemi kaptanlarinda veya isletmelerinde Tiirk
Bogazlari’nin seyir risklerinin farkindahiginin olmayisindan kaynakh
riskin az oldugu distincesi ile hizmetten faydalanmama kararina etki
eden kriterdir.

G) Harcamalar1 Azaltma Kaygisi: Kilavuzluk hizmetini bir masraf kalemi
olarak disilinerek bu kalemden tasarruf etmek maksathh hizmetten
faydalanmama kararina etki eden kriterdir.

H)Kilavuz Kaptanin Davranislar:: Gemiye hizmet veren kilavuz kaptanin
gemi kaptanina karsi hal ve davranislarinin hizmetten faydalanmama
kararina etki eden kriterdir.

) Asir1 Ozgiiven: Gemi kaptaninin bolge ile ilgili edindigi ve mesleki bilgisi
ile tecriibesine asir1 giiveninden kaynakli hizmetten faydalanmama
kararina etki eden kriterdir.

J]) Gemi ve Manevrasina Giiven: Teknolojinin ilerlemesiyle birlikte

gemilerin de bu ilerlemeden payini almasi ve gemi kaptanlarinin bu
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kabiliyetlere duydugu giivenle kilavuzluk hizmetinden faydalanmama
kararina etki eden kriterdir.

K)Prestij Kayb1 Olarak Goriilmesi Algisi: Kilavuzluk hizmetinden
faydalanmanin is bilgisi veya tecriibesi eksikliginden kaynakli oldugu

diisiincesi ile bu hizmetten faydalanmama kararina etki eden kriterdir.
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Abstract

Today, there is a huge race for creating the first of the civilian autonomous
vehicles in every type of transportation. Even in maritime Industry, there are
huge investments to create the autonomous ship based on the artificial
intelligence (Al) researches. While all these researches are focused on ships or
vehicles, few studies have been conducted about techno-nautical services
which are port services offered by technical knowledge and equipment like
pilotage, towage and mooring[1]. This study focused on the development of
an Al that can be used in the port pilotage services. The Al algorithm was
developed based on data collected from port maneuvering scenarios
performed by senior maritime pilots in the full-function bridge simulator. A
special fuzzy logic algorithm was designed to mimic a maritime pilot’s
berthing maneuvers. In experiments, the required data for Al was gathered
from a standard NMEA 0183 interface in the simulator. The Al was designed
to communicate with bridge team with voice commands by using Standard
Marine Communication Phrases, thus advise the commands to Master as a
maritime pilot would do. The developed fuzzy logic artificial intelligence pilot
was successfully tested by designed port maneuvers on the bridge simulator.
As the Al-Pilotage does not require special and new equipment onboard, it is
expected that the developed Al might be the first step for Al systems onboard
for a vessel built today or in near future.

Keywords: Al, Fuzzy Logic, Pilotage, Ship, Autonomous Vessel
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1. Introduction

Artificial Intelligence (AI) research is getting funded more than ever and
funding of these researches have enlarged 10 times in a mere 5 years [2] Of
course, there are lots of different topics in the Al researches [3] for example
computer programming, robotics [4], self-driving vehicles [5], medical field

[6] are some examples from variety of studies.

The maritime industry is also another field that focuses on Al research. The
Al has been mostly used to create autonomous vehicles in the marine world.
The first prototypes have been completed around 1993, the first vessels
were small crafts and they have been called autonomous surface vessels
(ASVs) or autonomous surface crafts (ASCs). Yet their main purpose was

auxiliary services [7].

But as on other fields the maritime Al research gains momentum in our
time. Even private organizations like Rolls Royce have started to work on
autonomous merchant ship designs with the help of Universities [8]. Also
European Union has been working on an autonomous surface vessel by the
Munin Project [9]. The main difference of these studies and the old ASCs and
ASVs are the size and the function of the vessels. The newer studies are
mostly focusing on regular sized merchant cargo vessels. Yet here lies a big
problem. Both of these researches are future proof and requires complex,
new designs and machinery to be functional [8] [9]. Yet according to
UNCTAD 66 million GRT of vessels have been built in 2016 [10]. Most of the
vessels are built with regular components of today. As a ship’s life
expectancy is around 25-30 years [11] [12], it becomes clear that in near
future it is really hard to convert our vessels into autonomous vessels in the
scope of said researches. Yet the potential benefits might be too important
to miss out [13]. So the authors assume, there is a need for a way to

implement Al and its benefits with today’s machinery on board the vessels.
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Also nearly all research about Al has been focused on autonomous vessels.
Yet only a minority of research has been done as decision support tools in
techno-nautical services. For example; there is a study of vessel traffic
service (VTS) that correctly assess 77% of collisions in Mississippi river
model with neural networks [14]. There are a few studies predicting VTS
management by simulation models [15] [16]. There is a study for
approximation the needed pilot numbers for Istanbul Strait by simulation
model [17]. But as can be analyzed easily most of these studies are just
optimization studies and are not real artificial intelligence studies. There
are studies to autonomously berth a vessel to dock [18] [19] but in these
studies the Al took over the control of the vessel, essentially in these
examples the Al is the master of the vessel and it could not be classified as

a techno-nautical service.

As the aim of this study, it will be presented that an Al can take over the
conn of the vessel from its master (be it another Al or Human) as a marine
pilot (a techno nautical service) and it is capable to pilotage the vessel from
pilot station to the berthing position with ship’s propulsion systems and tug

services.
2. Methodology

To create a pilotage service Al for a regular ship built in our time, qualitative

and quantitative researches have been completed.

The biggest problem was mimicking the marine pilot’s thought process. To
understand the thought process three different senior pilots have been
invited to an unstructured interview. The authors tried to uncover the
marine pilots’ thought process through series of questions aimed at their
maneuvering behavior while they are berthing vessels in real life. After the

interview the pilots have been ordered to berth a vessel with 4 different
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environmental conditions in a full mission Transas Bridge Simulator. Their
behaviors have been meticulously recorded and their intentions are
constantly challenged by the authors. The pilots’ revealed intentions in the
interview and behaviors have been cross checked to understand the real
purpose of their behaviors in the maneuvers. It has been evaluated that the
pilots are working with ambiguous knowledge of the environment and the
ship. They have never questioned the exact maneuvering characteristics of
the vessel or followed the environmental factors’ real effects on the vessel.
They have used Standard Marine Communication Phrases (SMCP) [20] to
give orders to the helmsman, they have not taken control of the rudder or
engine or the tug directly. They have always checked the bearing, speed,
track, position, rate of turn (ROT) and state of the propulsion systems of the

vessel.

Even though at first glance it looks like there are different available
approaches to this control problem, it become quite evident that fuzzy logic
is the tool to create such an Al algorithm. Because the fuzzy logic is a soft
computing algorithm which means the solutions can be calculated by words
and the solution can be still found if fuzziness and ambiguity are integral to
the problem [21]. Actually ambiguity is a very important part of a vessel
control problem as the forces acting on a marine vessel has never been
calculated mathematically by a human while commanding her and thus our
Al algorithm should not try to compensate this knowledge by trying to
calculate every force acting on a vessel but should mimic the pilot’s thought
process and constantly check the gap between its orders, intended effect

and the real result of the effects and recalibrate its orders.

To create a fuzzy algorithm following steps shown in diagram 1 should be

taken.
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Diagram 1. Fuzzy Logic System diagram.

As shown in the above diagram, crisp input must be introduced to the
algorithm. Fortunately there is a way to obtain that data from a ship even in
today’s technology. Today’s bridge equipment has a National Marine
Electronics Association (NMEA 183 in the experiments) interface which
transmits data. This data can be collected from the appropriate equipment
by using a serial data cable. In this study that serial data has been connected

to a personal computer which is acting as the processor for the Al

The second step of a fuzzy logic is changing the crisp data into fuzzy data.
This step is called Fuzzification. In this step membership functions must be
created. As an example, according to reviews done with the marine pilots,
for berthing maneuvers any numerical range data to next waypoint should
be described as words as in “Very Close, Close, Medium, Far, Very Far”. This
step is coded into Al algorithm by using trapezoidal and triangular

membership functions. By coding this algorithm, mathematically distance
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to next waypoint turns into a word which will be used as an input in the

next step.

The next step of the fuzzy logic algorithm is creating rules for the Al These
rules should cover all necessary fuzzy input data and also output orders to
conn the vessel. Output orders are created from the SMCP orders. The
approach has helped to create an easy interface between the Al and the ship
controller (Human) in the experiments. As an example a rule is: “Rule 1: IF

nextWP is CLOSE, ROT is ZERO, Speed SLOW THEN DEADSLOW, MIDSHIP.”

The defuzzifier process is creating crisp output from the verbal orders given
by the Al, actually in the fuzzy logic algorithm an order might be 20% Stop
20% Dead Slow and %60 Slow. This is possible in Fuzzy Logic membership
functions and actually it is one of its strengths over other types of strict
mathematical Al algorithms [21]. The defuzzifier process calculates a
numerical value from the said orders. Unfortunately such crisp orders are
not suitable to communicate to a human operator of the vessel even though
they might be preferred by a machine (as 33% Ahead Engine Order). Thus
in the experiments a new layer of fuzzification must be introduced to Al to

change the orders back in to SMCP orders.

It has been evaluated that as long as the Al process is executing fast enough
and corrections are carefully balanced SMCP orders are enough to correctly

conn the vessel.

When the Al algorithm has been completed in a Windows laptop computer
by using .NET libraries, it has been concluded that experiments should have
been carried out to test the algorithm. The laptop computer is connected to

the simulator by a serial cable to create the NMEA 183 interface.

To test the algorithm, TRANSAS NTPRO 5000 Full Mission Bridge Simulator

was used. The simulator software holds the most advanced certificates for
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navigational and DP simulators from DNV [22]. Also the simulator is being
used to complete a variety of different projects the result of which Its are
getting approved by government in Turkey. Also the pilots who have used
the simulator for experiments have told that its realism is spot on during

maneuvers.

A LOA 225.0 meters ballasted Bulk Carrier has been chosen as the model
ship as shown in Diagram 2. The same ship has been used in the
experiments conducted with real pilots. In 92% of experiments the pilots

had successfully completed the berthing maneuver.

=10
m Wiew ~ General informatian
Yeszel tupe Bulk carrier B [Diz.44031t] bl
i Displacement 44081.1t
tax zpeed 16.4 knt
— Dimensions

Length 226 0m
Type of engine  Slow Speed Diesel [1 « 8002 K] Breadth 323m
Type of propeller FPP Bows draft Fdm
Thiuster bow Maore Stern draft 2.0m
Thruster stern - Maone Height of eye 2B m

Diagram 2. Model ship used in the experiments

A nonexistent port has been modeled for the experiments. It has been called

Mu-Port by the authors. The model of the port can be seen in Diagram 3.
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Diagram 3. Modelled MuPort and approach trajectory.

Environmental forces are reduced to minimum. 5 knots, changing wind and

0.1 knots current used in the experiments.

As the Al is on a separate computer, a serial cable link is created from the
simulator to the Al computer. The Al listened to the NMEA interface data
and select the required input data from the simulator. It processed the input
and output the order. But as the simulator and the Al computer were
different, it was impossible for Al to directly control the vessel. Thus a
sound program has been integrated to the Al. The Al spoke out the required
orders according to SMCP from the computer’s speakers. There was a
human operator using the ship in the simulator. The human obeyed the
verbal commands of the Al As a result in the experiments 70% of

experiments have been successfully completed.
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It has been found out that at low speeds it was becoming increasingly

difficult to control the ship’s position and heading due to nature of ship’s

maneuvering characteristics by the Al. Thus a new tug order Al has been

added to the Al to control the ship’s position and bearing below 3 knots.

In this new mode, when speed is reduced below 3 knots a new Fuzzy Logic

Al kicks in. Rudder commands are mostly ignored by the Al The Al

commands two tugs which are perpendicular to the vessel to control the

bearing of the vessel. Ship’s ahead and astern maneuvers are controlled by

the ship’s main propulsion system. A successful trial can be seen in Diagram

4.

38°52,

Diagram 4. Tracks of a successful experiment.

As the limits of the study, only 1 type of vessel has been used in the

experiments. Only 1 port has been modeled. The route of approach has been
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designated by the previous pilots’ maneuvers. No intentional error has been
supplied to system. All system is limited with NMEA 183 interface resulting

lack of some critical information.
3. Conclusion

[t has been evaluated that a fuzzy logic Al can mimic a marine pilot in port

berthing maneuvers even if not perfectly.

This evaluation is in accordance with the findings in the literature. It should
be noted the autonomous vessels will replace today’s vessels and this is not

a question of how but when.

The most important part of this experiment is that the marine pilot Al can
be local machinery as the marine pilots are local. As long as required data
can be streamed out to the machine, an Al can conn a vessel perfectly fine
even if it is not directly influencing the propulsion systems of the vessel.
Such a practice can clear out lots of security and legal issues with the
autonomous vessels. It is really hard to trust some other autonomous Al
which has never visited a local port, which does not know the local data and
alien to local authority. But in this study it has been shown that an outsider
Al can conn a vessel as a local agent of authorities and may help the future

captains.

Another very important part of this study is that an Al can be programmed
to work with data offered with today built ships. Such a step should ease to

transition to more automation in our vessels.

Also in this study it has been shown that the Al and human can work
together on the same bridge and Al can easily communicate with a master

in SMCP words.
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For further studies, different approaches of Al should be evaluated with
same problem. Experiment success rate should be closer to real marine
pilot success rates. Feedback algorithms can be created for Al to understand
the master’s decision to his orders and react accordingly. Optimization
studies should have been done to reduce the resource cost of berthing
maneuvers. Different algorithms and path finding solutions should be
created to use in different port conditions. The Al should be improved to
consider the local and unexpected traffic with more data. A faster way to

experiment must be found to iterate on berthing maneuvers.
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Abstract

Development in technological innovation have been addressed to promote
autonomous vehicles in many industries. Now we should answer the question
that the reason why almost no advances have been made in remote pilotage
in the course of recent years. Current maritime pilotage systems are obviously
seen in some aspects as too restrictive and outdated. The required technology
is largely available and, with the introduction of AIS, the required dynamic
data can be available. Commonly repeated concerns over remote pilotage are
lack of ‘feel’ for the ship, delay on real time date transfer, the benefits of on-
board pilot's assessment on the vessel and its’ crew, and the lack of ship
motion data. This research is conducted to reveal current state of used
technologies and approaches on remote pilotage service by detailed literature
review. It is aim to find out connections between previous surveys and suggest
relevant approach to improve state of the art. It is found that most researches
focus on remote control of vehicle by pilots. There should be some semi-
autonomous technologies to improve accuracy of pilot’s recommendations.
Expert systems or machine learning applications can be seen as saviour
technics to enable safely remote pilotage.

Keywords: Pilotage, Remote Control, Innovation, Machine Learning

1. Introduction

Remote pilotage is not a new concept, it was being thought to replace
traditional pilotage 54 years ago [1, 2]. However, those days’ technology
was not enough to conduct it safely. After introducing AIS and ECDIS in
maritime industry, the discussion that the reason why there is no further

progress on remote pilotage had been raised again [3]. The main idea was
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that while technology allows the aviation world to function remote pilotage

properly, is maritime pilotage slow in catching it on? [3].

With today’s technology, Remote pilotage as a substitute of on-board
pilotage in all weather conditions is again on the agenda. The required
technology is now available. With some new “add ons”, present Integrated
Bridge System (IBS) has adequate modules to conduct remote pilotage.
However, other issues which are non-technological are still in debate. They
are seem to be legislative framework, liability, responsibility, commercial

benefits, training and etc.[3-5].

This paper presents a systematic review of the discussions and
developments on remote pilotage in order to reveal gaps in its process. It

also aims to suggest relevant approach to conduct remote pilotage safely.
2. Background

The Pilotage has been applied “to guide vessels into or out of port safely - or
wherever navigation may be considered hazardous, particularly when a
shipmaster is unfamiliar with the area” [6]. The term pilotage is defined by
[ALA as “activities related to navigation and ship handling in which the pilot

acts as an advisor to the master of the ship”[7].

Pilotage has been traditionally carried out on board the vessel. However, in
severe weather conditions not allowing pilots embark safely at their normal
boarding station, pilotage has been conducted remotely up to where
embarkation was practicable [5]. The service has been only offered to
vessels that fulfil certain requirements on length and draft, and the master,
the pilot and the port authority must all agree that this operation can be
carried out safely [8]. The basis for these activities has been radar and radio,
which are technically constrained [5]. Improved version of this simple form

already exists in several European ports [4] but it is still far from being a
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service that actually improves the efficiency of a port in good weather [9].
This application of pilotage can be called as shore-based or remote pilotage.
As Hadley indicate that the International Maritime Pilot’s Association
(IMPA) and the European Maritime Pilot’s Association (EMPA) has defined
shore-based or remote pilotage as "an act of pilotage carried out in a
designated area by a pilot licensed for that area from a position other than
aboard the vessel concerned, to conduct the safe navigation of that vessel”
[3]. It can be seen as the provision of external navigational assistance to the
ship for navigation in fairways or manoeuvring in the harbour area by
licensed pilot from a position that is not on board the ship. However EMPA
and IMPA still looks remote pilotage as unable to substitute for pilotage

performed by a pilot on board [5].
3. Research Questions

In this research it is aimed to cover the whole studies on remote pilotage in
the lights of research questions. Those questions are considered to enable
effective evaluation of relevant literature. It is important to know which
approaches the authors use to reveal issues on remote pilotage. Progress of
research should be well designed and there should be some new ideas to fill
gaps in studied topic. Table 1 shows fallowed research questions used to

conduct the systematic literature review.

Table 1. Research questions for the systematic review.

ID Research Question

1 How is remote pilotage being discussed?
2 Which approach or method is followed to discuss remote pilotage?

3 Arethere any new method being established? If yes, do these methodologies propose
a formal and systematic process to conduct remote pilotage?
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4. Research Method

[ have carried out a systematic literature review using the approach
suggested by Keele [10]. The review process involved three stages with

several activities:

1. Planning the review: to define the need for a systematic review; to
raise the research questions; and to define the review protocol
which are data sources, search strategy and terms, study selection
criteria, data extraction and data synthesis.

2. Conducting the review: to select and review studies; to answer the
research questions; and to present the results, discussions and
conclusions.

3. Reporting the review: to write up the results of the review and

format the final document.
The research method and activities performed are described below.
a. Data Sources

The electronic database sources used in this review included those
identified as relevant to topic; (1) Science Direct; (2) Springer Link; (3)
Scopus; and (4) Google Scholar. Articles of the last 18 years were reviewed

(from January 1999 to June 2017).
b. Search Strategy and Terms

The search terms included "remote" and "pilotage" both separately and
conjointly. In addition, I used terms related to topic, for example, “shore-

based”, “shore-based pilotage”, “enhanced navigation” and “assistance”. The

detailed search strings used are presented in Table 2.
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Table 2. Search Strings.

No Search strings

1 (“pilotage” AND “remote”) OR (“enhanced” AND “navigation” AND “assistance”) OR (“shore-based” AND “pilotage”)
2 (“pilotage” OR “remote”) OR (“enhanced” AND “navigation” AND “assistance”) OR (“shore-based” AND “pilotage”)
3 (“pilotage” AND “remote”) OR (“enhanced” AND “navigation” AND “assistance”) OR (“shore-based”)

4 (“pilotage” OR “remote”) OR (“enhanced” AND “navigation” AND “assistance”) OR (“shore-based”)

c. Study Selection Criteria

A number of different criteria were specified to select appropriate studies
for inclusion and exclusion in/from the review. The studies that met the

following conditions were included:

1. Research papers.

2. Studies that discuss issues related to remote pilotage.

3. Studies that propose an approach, process or methodology to
conduct remote pilotage.

4. Studies published between January 1999 and June 2017.

5. Papers written in English.

d. Data Extraction

For each study included in the review that was related to the remote
pilotage, I identified and extracted information regarding the following 4

elements:

1. The authors and year of a study.
2. Discussions about technological and non-technological issues
related to remote pilotage.

3. Definitions and solutions of obstacles or barriers to remote pilotage.
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4. The stages, steps or phases defined to develop remote pilotage
system.

e. Data Synthesis

The extracted information about the studies was grouped, summarized and
tabulated in table based on their different approaches to remote pilotage.

Table created to summarize an overview of each study, detailing:

The authors.
Year of the study.
Main focus or approaches.

Used or developed method.

S

Main findings and recommendations.

f. Selected Studies

Using the defined inclusion criteria, a total of 9 were identified as relevant
to the current review. Figure 1 provides a flow diagram documenting the
results of the study selection process.
STEP 1: Database search.
STEP 2: Abstract and keywords review. STEP 3: Full articles review.
1. Science Direct (27 articles)
2. Springer Link (11 articles) —> 48 articles —> 9 articles

3. Scopus (15 articles)
4. Google Scholar (176 articles)

Figure 1. Study Selection Process.

5. Results

This section summarizes the results obtained after conducting the
systematic review. Main focus and main findings of researches in the
literature are shown in Table 3. The analysis of the results focuses on

answering research questions are presented in Discussion section.
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6. Discussion

Hadley tries to define remote pilotage [3] and discusses relevant issues
about it [12]. He argues that it should be used to reduce the distance of
existing pilotage, not replacing it[3]. In his work with Pourzanjani, they
point out the differences between “remote pilotage” and “enhanced
navigation assistance” and discuss the technical and non-technical issues

related to remote pilotage [5].

Endo develops remote pilotage system for small inland vessels and specifies
steps to be taken for execution [12]. He explains the functions of the system
which is based on CNS technologies. Chain of elemental passages, chain of
elemental manoeuvres and chain of manoeuvring orders are planned on the
pilot side and with pilot's local information, they are transmitted to the
ship’s LCD screen. The validity and reliability tests of this system is not
performed by author.

Bruno and Liitzho6ft looks remote pilotage as the control of a complex socio-
technical system, and from this point of view, they mention to mitigate
control problems [8]. As a result of interviews with active pilot and VTS
operators, they point out that the lack of trust and lack of standardized
communication routines are main problem for remote pilotage. They head
on talk and trust issues with the focus group technique in following
research where they discuss remote control limits from technical and
operational perspective [9]. Researchers notice that language and trust
problems can be solved by standard language and phraseology with inter-
predictability between ship and shore [9]. In their next study, they remark
that SMCP is enough to conduct remote pilotage with some deviations to
build mutual trust such as use of greeting phrases or explanations [13]. Also,

Situational normality is prerequisite to establish role-based trust, and it can
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be established by earlier training of both vessel’s crew and shore-based

pilots [13].

Gralak uses the Full Mission Ship's Bridge Simulator to test the feasibility of
remote pilotage [14]. Pilotage is carried out via sound communication with
2D pilot’s interface / 3D pilot’s interface / 3D with offset pilot’s interface.
Those three scenarios are compared each other. The passages with 3D and
3D with offset have less faults in the realization of pilot’s orders than the
passages with using 2D interface. 2D pilot’s panel is most dangerous one
while 3D with offset pilot’s interface is the safest. This shows that increasing
the visualizations reduces the error rate. However, it is hard to establish

such realization in real world.

Brooks and his colleagues approach the remote pilotage with innovation
ecosystem viewpoint and perform cost benefit analysis to find out whether
it is financially viable or not [4]. According to their financial analysis and
interviews, remote pilotage is financially sustainable but there is large
degree of ambiguity in the value proposition between ecosystem partners.
Besides, 80% of the benefits are associated with improvements in
navigational safety, pilot safety, pilot utilization and pilotage support

services [4].
7. Conclusion

There are technological and non-technological constrains to perform
pilotage remotely. Non-technological issues can be listed as fallows; size
and type of vessel, crew capability and training, language, trust, fatigue,
legislative framework, liability, conservatism and opposition and
realization of a commercial benefit [5]. Role based mutual trust between
shore and ship is a topic that must be handled carefully. When pilots on

board, captain and their crew mostly trust his recommendations and avoid
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to go against him due to his local knowledge. Also, pilot can see if the
commands are being applied. However, when he is not on board (remote
pilotage), ship’s crew can apply commands slowly or wrongly and pilot may
not observe it quickly. This situation can result in an accident. In order to
prevent this condition, data transmission hardware can be used to transfer
ship real time VDR data to shore based pilotage centre. VDR manufacturer
“Danelec Marine” is introduced VDRConnect, an interface module that
provides selective transmission of data from its DM100 voyage data
recorder to a shipping company’s headquarters [15]. This transmission
module can be adapted for remote pilotage operations. Hereby, pilot can
watch ship real time data such as rudder angle, heading, rate of turn, echo

sounder, wind and etc.

On another issues are how communication between shore and ship is
established and which communication method is used. According to Bruno
and Liitzhoft findings, the SMCP is enough to conduct remote pilotage with
some deviations to build mutual trust such as use of greeting phrases or
explanations [13]. Also, communication system should has sufficient
bandwidth, adequate security (e. g., encryption) and it should be sufficiently
robust [14].

Although cost-benefit analysis present positive results [4], whole remote
pilotage operations must be conducted safely. Otherwise, when it is thought
to be profitable, catastrophic results may occur. When pilotage service is
offered remotely, some new technologies should be applied to improve
safety. Visualization of ship’s real condition is crucial to mitigate wrong or
unnecessary pilot orders when pilot is assisting vessel remotely. 2D ECDIS
or RADAR screen is not enough to make decision for vessel manoeuvring.
There may be two or more way to support pilot by additional systems. One

can be a machine trained with a deep learning algorithm which can create
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3D offset model of ship near shore by using shore side video cameras [16,
17]. Itis possible to create 3d model of 2d object when large amount of data
available for training. Also, machine learning applications can perform
prediction in complex control systems [18-20]. In this point of view,
another solution might be to teach machine to learn how to assist vessel as
a pilot. This is not for replacing pilots by machine but it is to propose
manoeuvre command to pilot by using dynamic ship, weather and shore
data. In some aspects, it can be useful to assist pilots by artificial intelligence

trained by lots of previous pilotage data.

There is required more researches on crew capability and training, fatigue,
liability, insurance and legislative framework. Each of those issues should
be examined by their specialists, however, they are also related each other.

Ecosystem perspective is necessary to solve problem in wider lens [4].
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Abstract

In January 2017, 28m long tugboat built by Sanmar, the Svitzer Hermod,
safely conducted a number of remotely controlled manoeuvres. From the quay
side in Copenhagen harbour, the vessel’s captain, stationed at the vessel’s
remote base at Svitzer headquarters, berthed the vessel alongside the quay,
undocked, turned 360° and piloted it to the Svitzer HQ, before docking again.
This was recorded as the first maneouvering of a ship from a remote place.
Onboard the tug, fully capable crew remained to intervene in the case of a
need. On the other hand, Japan's shipbuilders and maritime shippers are
teaming up to make self-navigating ships a reality by 2025, hoping to lead
global development on a project that should dramatically reduce accidents at
sea. All the recent developments with regard to autonomous ships and
possibility of remote pilotage indicate that the future of some conventional
careers such as ship’s captain and deck and engine crew and officers and even
maritime pilots is at stake. These mentioned careers will transform or morph
to a different format if do not completely extinct. Most expert views conflict on
this issue, though. Some argue that ships are huge size could never be able to
navigate unmanned because in the case of any communication error this can
not be afforded to see ghost ships at sea with no control. Another group say
that electronic systems has become reliable enough to control navigating
ships at sea. Industry organizations such as IMO and NGO'’s such as IMPA and
IALA being prepared fort his new era. IMO and IALA improving e-navigation
concept which intend to provide harmonized collection, integration,
exchange, presentation and analysis of marine information on board and
ashore by electronic means to enhance berth to berth navigation and related
services for safety and security at sea and protection of the marine
environment. As the expert views vary, there on one issue consensus is
achieved which is the future of maritime careers will not (be)the same as it is
today. This article aim(s) to find out the possibility and extent of unmanned
vessels in the future and possible mutation of maritime careers to pace with
the developments in autonomous ships technologhy. In conclusion, the article
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lists the suggestions to be taken into account by the industry and educational
organizations and Administrations in their medium or long term plannings of
maritime careers.

Keywords: Autonomous ships, self-navigating ships,remote pilotage,
Training, Ghost Ships,, International Legislation, National Regulations

1. Introduction

Unexpected breakdowns and accidents in a harsh and challenging marine
environment can lead to the loss of ships, transported goods, collected
scientific data and commercial reputation. Systems with high safety

performance and a sustainable level of safety are required for this.

Marine systems are becoming more automated and autonomous, with
increasing technological complexity. Auto Maritime Autonomous Surface
Ships (AMSS) will lead to improved maritime transportation. This
development is accelerated by the pressure to reduce costs, risks, and a
demand for achieving more environmental friendly and sustainable

operation (Herman et al., 2015)

2. Methodology

The concept of autonomous ships is not new. In 1898, Nicola Tesla, known
as the father of unmanned vehicle technology, by using a small, radio-
transmitting control box, was able to maneuver a tiny ship about a pool of
water and even flash its running lights on and off, all without any visible
connection between the boat and controller. Indeed few people at the time
were aware that radio waves even existed and Tesla, an inventor often

known to electrify the crowd with his creations, was pushing the
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boundaries yet again, with his remote-controlled vessel®. Later, in the last
decade of the 20th century a large number of projects have emerged. In
recent years, more attention has been concentrated on unmanned ships and
as a result, projects seeking to find out if larger unmanned merchant ships
could navigate across the oceans. Some of the major projects launched on

that matter were as follows:

AAWA (The Advanced Autonomous Waterborne Applications Initiative): A
project funded by Finland which led by Rolls-Royce and investigating

principle factors and designs enabling autonomous ships.

ReVolt: A Norwegian-funded concept study conducted by DNV-GLabout an
unmanned and battery powered short-sea container vessel for the

Norwegian fjords.

MUNIN (Maritime Unmanned Navigation through Intelligence in
Networks): A European FP7 funded feasibility study about unmanneddry
bulk shipping in deep-sea.

The reason d’etre behind the unmanned ships concept is threesome.
Looking from sustainability perspective; there are three major aspects

behind this concept':

- Economic sustainability: Keeping operational expenses low, especially

crew-related costs, to facilitate efficient international trade,

- Ecological sustainability: Enabling new and innovative ways to reduce
overall fuel consumption e.g. due to the absence of lifesupportsystems on
board,

 Kretschmann, L., Research in Transportation Business & Management (2017),
http://dx.doi.org/10.1016/j.rtbm.2017.06.002
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- Social sustainability: Increasing safety due to moving trivial operational
tasks from fatigue crew to onboard automation and by enabling shore-

based and family friendly monitoring jobs for seafarers ashore.

There are many options available for future options within the unmanned
ships concept. One point is the level of autonomy. Sheridan’s levels of
autonomy concept does not give a complete response to the question for
maritime domain. The unmanned ships of the future will, rather, be
controlled to a certain level from the shore, where the level of this control
be depending on the area of navigation. It may be a concern for today but
reliability seems to be the Achille’s heel for the whole concept- for
operations at high seas, the unmanned ships concept would be more
acceptable, but how about the densely populated areas such as ports and
straits? Will the people of future accept huge vessels with no crew onboard
pass nearby the ferry they use to go to work every morning? At this point,
the conventional careers such as pilotage and VTS that protect the public
interest by ensuring maritime safety comes forward. How these
conventional careers will transform in the future when unmanned vessels
replace conventional ones? Will they be distinct or morph in accordance

with the new requirements?

3. Findings

Autonomy is a system's ability to make decisions, in order to fulfill a task,
without the need for assistance of an operator or external agent during task
performance. An AMS is therefore not necessarily unmanned. The level of
autonomy describes the degree and extent of decision-making, problem
solving and strategy implementation of the system, when faced with
uncertainty or unanticipated events. When talking about autonomous

ships; it should be kept in mind that there are levels of autonomy depending
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on the level of computer takeover. The most known scale on this issue was
set out in Sheridan levels of autonomy. Sheridan proposes a 10-levels scale
reflecting the degrees of automation as seen in Table 1. Clearly, Levels 2
through 4 are centered on who makes the decisions, the human or the
computer. Levels 5-9 are centered on how to execute that decision. Levels 1
and 10 are extreme boundaries for either issue. Looking at the Svitzer
Hermod case in the light of Sheridan levels of aoutonomy; it does not fit in
either of Sheridan’s levels. Instead, this was a “remotely operated” ship
maneouver during which the operator/captain was not onboard, but in a
remote location where everything as same as if he was onboard the tug that
was being operated. The only difference was that on the real tug he could
see the real world but on remote location he had the same view on the

screen.
Levels of autonomy and their adaptation to maritime

According to the Sheridan levels of autonomy; Scales, e.g., from 1 to 10, for
the level of autonomy range from manual control to full autonomy, of which
the latter means no possibility for intervention from the operator. Levels in
between include, for example, decision making by humans and
implementation by the system, so called batch processing; shared plan
generation and execution of tasks, where the operators still have full
decision authority, so called shared control; and plan generation and
execution by the system, where the operators only intervene if necessary,

so called supervisory control.

Sheridan levels of autonomy sets out the basic and well-known ranking for
computer-human mixture in autonomous operations. But that does not fit
for autonomous or unmanned operations in the maritime domain. The way

in which the ships would be operated is still an open question#*.
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Table-1: Sheridan levels of autonomy$

Level |Description
10 The computer does everything autonomously, ignores human
9 The computer informes human only if it (the computer) decides so
8 The computer informes human only if asked
The computer executes automatically, when neccssary informing
’ human
The computer allows human a restricted time to veto before
° automatic execution
5 The computer executes the suggested action if human approves
4 Computer suggests single alternative
3 Computer narrows aleternatives down to a few
2 The computer offers a complete set of decision alternatives
" The computer offers no assistance, human in charge of all decisions

and actions

From another perspective, three-levels control for autonomous ships have

been set out by Porathe, Prison and Man™. First, indirect control, refers to

updating the voyage plan during the voyages; this could be necessary, say,

due to weather changes. Second, direct control, refers to ordering specific

maneuvers, such as, giving way for officials during a rescue operation.

Third, situation handling, refers to bypassing the autonomous system, that

is, the rudder and thrusters would be controlled directly by a remote

operator.
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In Sheridan’s categorization, level 1 represents the remote operations,
without mentioning of it. However, as a whole, this is principally a more
generic categorization. The categorization set out by Porathe, Prison and
Man is more suitable for maritime use. In this 3 levels of categorization,
autonomous use mentioned as direct control. However, both categorization
systems have some shortcomings. In analyzing both of them, the author
needed to think that a new categorization specific to maritime use would be

necessary.

Keeping both categorizations in mind, I would propose a 4-levels of
maritime autonomy categorization, in which, 0 represents the remotely
controlled operations and 3 represents the full autonomous operations. The
levels, concepts and definitions of this categorizations are mentioned in the

table below:
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Table-2: Levels of maritime autonomy.

LEVELS OF MARITIME AUTONOMY

LEVEL CONCEPT DEFINITION

0 Remotely Operated The vessel is operated from a remote centre.

The vessel is operated from a remote centre under
full control of remote operator. But some specific
1 Automatic operations may be left to the computer: such as,
manuel speed and course input during dynamic

positioning.

The vessel autonomously carries out pre-defined
2 Semi-Autonomous tasks: such as collision avoidance, position

reporting. Operator controls the main options.

The vessel navigates in full automation. This could
3 Autonomous be berth-to-berth or between waypoints; until the

operator changes the level as desired.

This categorization sets out the levels of autonomy and their definitions that

would better suit the needs in maritime use.

Vessels will follow this type of dynamic autonomy approach depending on
the sea area the vessel navigating in and the ship type or the cargo type. In
some cases, such as navigation in the open seas, the ship can be nearly fully
autonomous whereas for some parts of the voyage it will require close
supervision and decision making, or even full tele-operation from the

human operator.

The autonomy level could be operator-selected or authorities may require
certain levels to be used -i.e. during VTS and/or pilotage waters. Therefore,

it would be necessary for the future also to categorize the sea areas in which
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a certain autonomy mode may need. According to this idea, the autonomy

levels to be used in different sea areas are set out in Table-3.

Table-3: Recommended Levels of autonomy in different sea areas.

AUTONOMY LEVELS IN DIFFERENT SEA AREAS

SEA AREA DEFINITION RRECOMMENDED
(double R)
LEVEL
HIGH SEAS Oper.l seas such as: Atlantlc Ocean, some areas of 3
Mediterranean, Indian Ocean
COASTAL Archipelago and existence of natural hazards to 2
AREAS navigation
glls(,;]l(-l Traffis Separation Schemes, Reefs, Straits, and 1
AREAS areas where traffic is dense, or in piracy risk
PILOTAGE Ports&Approaches, Narrow waterways and 0
WATERS straits

- ¥
Y A

Photo-1: Remote-Captain of the tug operating the tug Svitzer Hermod at

Remote Operation Centre. (Photo: SeaNews Turkey- www.seanews.com.tr)
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Voyage Planning and Initiation

Autonomous vessels will use a mix of different satellite and land based
communication networks depending on their availability, quality and
price 7. High bandwidth satellite communication systems provide the
capability to operate an autonomous vessel despite the location in vast
majority of autonomous operation modes. The operator will have to ensure
that there is sufficient connectivity for the intended mission. Even if data
transfer of autonomous ships has highest priority in these networks the
operator will have to review the traffic and weather conditions in order to
decide what is the primary operation strategy for each leg. From voyage
planning point of view this means defining which legs shall be operated in
remote control and which are executed autonomously. Once this decision
has been made, the operator will have to further define navigational
strategies along with fallback strategies for each leg. The fallback strategy
sequence is executed only if the ship experiences an unexpected reduction
in connectivity simultaneously with operational challenge which would

normally require operator intervention.

Replacing the human element and the “lookout” issue

Human errors are have the biggest share in maritime accidents, held
responsible of 85%. Today, human operators on the bridge are exposed to
fatigue, stress and adverse condition, as the bridge manning is down to a
minimum. Moving the operator to the relatively protected workplace of a
control room on land, some of the risks of human error can be mitigated.

However, it must be respected that new types of hazards may appear in the

ft Remote and Autonomous Ships: The Next Steps. AAWA Whitepaper. Retrieved August 29,
2017 from the World Wide Web: http://www.rolls-royce.com/~/media/Files/R/Rolls-
Royce/documents/customers/marine/ship-intel /aawa-whitepaper-210616.pdf
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new relationship between the unmanned vessel and the remotely located
human operators which may not be fully aware of the actual conditions on
the scene. This safety equation will attract much focus on the human factors
research in this MUNIN Project, and certainly leave room for many further
studies. Despite this on-going research, it can already be concluded that the
development towards an autonomous vessel does at least provide a
potential to increase navigational safety (Burmeister et al., 2014). Thus,
MUNIN can also contribute to e-Navigation's aim of increasing navigational
safety, even though MUNIN's origin is a novel approach to sustainability in
shipping. In the following, these contributions shall be elaborated for

certain examples.

A proper lookout is a sine-qua-non for prudent seamanship. According to
Rule 5 of COLREG's, Every vessel shall at all times maintain a proper look-
out by sight and hearing, as well as by all available means appropriate in the
prevailing circumstances and conditions so as to make a full appraisal of the

situation and of the risk of collision.

Lookout issue is one of the bottlenecks of autonomous vessels. However,
thanks to the sensor Technology (Herman et al., 2015), it is now possible to
change the lookout procedures on board ships. Subsequently ships' design
is to change, also arrangement and mode of operation, and it could also

affect the operating economy.

Primarily, lookout is a requirement in near-coastal areas. The research
project MUNIN (MUNIN, 2016) has shown that camera technology
combined with computer vision in a visible and infrared area provides a
safer perception of a situation than human lookout. In case of fully or partly
unmanned vessels, the lookout can be replaced by a combination of

different sensors, including radar and computer vision in various wave
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length areas (AAWA, 2016; Levander, 2017). Experiments with these
systems are ongoing in several contexts. In Herman et al., 2015, sensor
fusion by use of car radar technology and computer vision in the visible area
is being tested. Autonomy has been tested on rather small vessels for both
civilian and military use for two decades (Bertram, 2008; Manley et al,,
2016). Coming trials in Norway (Kongsberg, 2016) with an offshore vessel
and in Finland with a ferry (AAWA, 2016) aim at demonstrating technology
where remote monitoring is made by means of sensors and, obviously,
sensor fusion. The demonstration vessels are to establish that remote
connection from an operation centre ashore where the safe and reliable
performance of navigation and manoeuvring can be monitored. With fully
implemented autonomy, the vision is that ship's systems interpret the
situation by themselves in accordsance with the surroundings and are
capable of handling all situations. Total autonomy is not necessarily the
most appropriate or best economic solution for all types of surface vessels.
There will be a gradual transition from the current degree of navigation
automation to fully autonomous navigation. There is a potential for
enhanced safety, but also a debate on whether completely unmanned
navigation is the solution (Bertram, 2016). Although it depends on sensor
accuracy and further advances in their technology, autonomous navigation

has the potential to be more reliable according to the human element.

A vessel with sensor-based lookout would not necessarily require a
navigation bridge, whereas the ship's accommodation could be optimised
on the basis of the need for cargo and cargo handling, rather than the need
for lookout from a bridge. The mode of operation could potentially be
changed so that lookout duty is not performed through physical presence
on board the ship, but through a data link to shore, where monitoring - and

possibly remote control - could take place. (TUD, 2017)
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Reduced manning with navigating officers could be achieved through
electronic lookout as a basic element in order to achieve an unmanned
bridge function where computer interpretations of the ship's situation and
of its surroundings are to secure autonomous navigation except in complex
situations where a navigating officer would be required to take decisions

and steer the ship (TUD,2017).
MASS and E-Navigation Concept

E-Navigation is a concept being developed by the International Maritime
Organization (IMO) in cooperation with industry organizations and NGOs
with the aim to further reduce the risks by more harmonized and efficient
use of all available data in order to minimize the human error factor in
accidents (istikbal, 2015). The concept is being primarily developed by
[ALA.

The development of a Maritime Autonomous Surface Ships (MASS) is
beyond the current scope of e-Navigation, but, however, there are several
similarities between both efforts. The vessel itself will be in an autonomous
mode allowing it to act independently within a certain degree of freedom,
but being monitored constantly from a shore based control station (Rgdseth

etal., 2013).
International Maritime Organization and MASS

International Maritime Organization (IMO) has taken the MASS issue
onboard recently. IMO, on it’s 98th session which was held in London HQ
between 7-16 June 2017, considered document MSC 98/20/2 (Denmark,
Estonia, Finland, Japan, Netherlands, Norway, Republic of Korea, United
Kingdom and United States), proposing to undertake a regulatory scoping

exercise to determine how the safe, secure and environmentally sound
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operation of MASS might be introduced in IMO instruments, and document

MSC 98/20/13 (ITF) commenting on document MSC 98/20/2.

At this session; IMO agreed on a “Regulatory scoping exercise for the use of
Maritime Autonomous Surface Ships (MASS)", with a target completion date

of 2020.

Which maritime careers could be affected?

At 98th session of MSC, IMO recognized that MASS would have impact on
many areas including safety, security, interactions with ports, pilotage,
responses to incidents and marine environment. It was also noted the
opinion of the majority of the delegations on the need to take into

consideration the human element.

Amongst the areas that could receive impact by MASS, only the pilotage

menntioned as a career. The rest of careers mentionad are general areas.

Piloting can in the future be organised in number of different ways for
autonomous vessels. One alternative is that the pilot has capabilities to take
control of the autonomous vessel, or alternatively the autonomous vessel
operator can hold a pilot license for the intended operation areas.
Implementation of autonomous vessels will most likely start from national
or regional waters and frequent routes which means that piloting
procedures and practicalities with VTS can be agreed case- by-case for the
first vessels (AAWA, 2016). Butin either case, we should start by answering
this question: will the pilotage be conducted onboard the autonomous

vessel, or ashore?

In the taxonomy of MUNIN, it is a “maritime system that operates full or part

time without humans in direct control” (Rgdseth, Tjora, & Burmeister,
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2014). Only during port approach and berthing an onboard control team is
on the vessel and directly operates it from the bridge. During the main deep
sea leg, an Autonomous Navigation System acts as the officer-ofthe-watch
with regards to operative decision-making, while the lookout is performed
by an Advanced Sensor Module (see e.g. Burmeister,Rgdseth, Porathe, &
Bruhn, 2014; Burmeister, Bruhn et al., 2014).

On a MASS without a bridge, the pilot may take over the conning of the
vessel from a remote place. This takeover could be from a state-of-the art
remote control room at which the pilot feels as if she/he was onboard the
bridge of the ship through the use of VR glasses having 3-D technology. But
there is one issue which should be addressed: other than liability issues
which is not within our context in this artice; could such a remote operation

called as pilotage?

With his 12 years’ of service as Vice-President at International Maritime
Pilots’ Association (IMPA), the author knows that IMPA’s position on
remote pilotage is as such: “Pilotage is only performed on ships’ bridge by
a licenced pilot. Conning the ship from a remote place can not be called as
pilotage, no matter it is being carried out by a pilot”. IMPA has observer
status at the International Maritime Organization. So far, IMPA provided no
input paper at MASS discussions at IMO. The author is of the opinion that as
MASS directly involves with pilotage as mentioned by MSC 98 report, IMPA
needs to be proactive and provide input. Updating pilotage definition could
also be included in this work, otherwise in the mid -or rather-long term,

name of the career could be changed to remote ship operators.

Conclusion

The use of technology and autonomous systems in shipping is already a
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reality with onboard autonomous information systems coupled with
Integrated Navigation Systems (INS) and Integrated Bridge Systems (IBS)
providing state-of-the-art decision support to masters, and navigation and
engineering officers on the latest modern ships. Revisions to current
regulations are needed to shift the management and control of ship to a
remote shore-based operator via a satellite-based communication link on
unmanned ships on international voyages (ITF 2017).

The maritime careers will inevitably evolve by the introduction of MASS to
commercial shipping. MASS will provide shore-based and family friendly
monitoring jobs for nautical personnel ashore. That will include officers,
engineers and shipmasters as well as maritime pilots. Shipowner or
shipmanagement companies will employ such crew ashore, most probably
in purpose-built remote operation centers. For careers such as maritime
pilots, VTS Centers could be the appropriate place to be hosted and carry
out pilotage duties.

Autonomous remotely controlled ships could be partially manned with
crew or personnel that do not include a master or qualified navigation and
engineering watch officers as all decisions and control are with a shore-
based operator (ITF 2017).

It is anticipated that autonomous ships in international trades will evolve
progressively in stages with different levels and mix of autonomous
systems. Each stage may present different technical, legal, regulatory and
operational issues. The proposed scoping exercise to merely identify which
IMO documents need to be revised to permit the operation of unmanned
ships underestimates the complexity of the issues that need to be addressed
(ITF 2017).

By the involvement of International Maritime Organizations and a number
of projects being carried out to find out the practicability of MASS, we may

witness very quick advance in autonomous ships and some commercial
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examples could be seen in the beginning of second decade of our century.
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Karadeniz ve Dogu Akdeniz Ulkeleri Kilavuzluk Orgiitleri

Birligi
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Karadeniz ve Dogu Akdeniz Ulkeleri Kilavuzluk Orgiitleri

Birligi (BEMPA)

Calisma Grubu

Cahit Istikbal
Cahit Yal¢in
Selcuk Nas

Komisyonun Amaci

Bu komisyonun amaci, Karadeniz ve Dogu Akdeniz Ulkelerinde
faaliyet gostermekte olan kilavuzluk orgiitleri arasinda is birligi ve

dayanisma ortami yaratmak i¢in bir sivil toplum o6rgiitii olusturmaktir.

Komisyonun BEMPA ile ilgili bir tiiziik taslagi hazirlamis olup

calismalar1 devam etmektedir. Asagida tiiziik taslag1 gosterilmektedir.
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The Constitution of Black Sea - Eastern Mediterranean
Countries
Maritime Pilots’ Association ( BEMPA )

ARTICLE 1 TITLE

The Association shall be called "Black Sea - Eastern Mediterranean Countries
Maritime Pilots” Association (BEMPA) hereinafter referred to as the
Association.

ARTICLE 2 AIMS OF THE ASSOCIATION

The Association is a non-governmental, nonprofit making organisation which
provides a forum for cooperation, consultation and exchange of information on
professional matters of all kinds affecting Pilots and Pilotage in Black Sea and
Eastern Mediterranean region.

The specific objectives of the Association are as follows:

e Promoting co-operation and assistance between member associations
and bodies.

o Establishing Technical Committees or Working Groups to study special
problems concerning pilotage, and formulating and publishing
appropriate recommendations or standards.

e Organising or participating to congresses and seminars relevant to its
work.

e Collecting and circulating information about the activities of its members
as well as encouraging, supporting and making known recent
developments.

e Promoting assistance to services or member organisations requesting
help within the pilotage and allied fields, whether technical,
organisational or training.

e Maintaining liaison with IMO and any relevant intergovernmental, non-
governmental, international or other pilotage organisations and offering
specialised advice where appropriate.

ARTICLE 3 MEMBERSHIP

Membership of the Association shall be subject to the following principles and
conditions:
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The Association membership is without prejudice to the rights and
obligations under any international agreement.

Any Maritime Pilots organisation in the Black Sea and Eastern
Mediterranean Sea may apply for membership in writing to the
Secretariat. Organisations meeting the requirements may become parties
to the Association by: signature without any reservations as to
acceptance, or signature subject to acceptance, followed by acceptance.
Membership shall be granted to any pilotage organisation in the region
subject to the approval of the Committee.

For the purpose of these Articles any pilotage organisation accepted for
membership shall be deemed to represent the member's country.

Where from any one country more than one pilotage organisation is in
membership, they shall be deemed jointly to represent the member's
country.

The Committee may confer honorary membership for life upon any
individual who is considered to have made an important contribution to
the work of BEMPA. Such honorary membership must, where
appropriate, have the approval of the individual member country.

Any Authority may withdraw from the membership by providing the
Committee with 60 days notice in writing.

The Secretariat will inform the members of any signature or written
communication, or of accession or withdrawal of membership and of the
date, on which such event has taken place.

ARTICLE 4 COMMUNICATION OF INFORMATION

Each pilotage organisation shall submit to BEMPA Secretariat its total
number of pilots at the time of joining, and annually during month of
January thereafter.

ARTICLE 5 OFFICIAL LANGUAGE
The official language of the Association shall be English.

ARTICLE 6 COMMITTEE

A Committee composed of a representative of each of the member
organisations will be established.

The Committee is the governing body of the Association. The Committee
shall meet regularly and at least once a year and such other times as it
may decide.

The Committee shall be chaired by a Chairman, who shall be designated
by the member organisations, in rotating presidency principle with
alphabetical order. Chairman shall be a licensed pilot and holds the office
for three years. A deputy chairman nominated from the hosting authority
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of the Committee shall assist the Chairman as necessary. The terms of
duty for the chairman and the deputy chairman shall be decided by the
Committee.

e A delegate to the Committee shall be a licensed pilot and a member of a
pilots' organisation of a member country. A member country unable to
be represented at a Committee meeting may appoint another member
country or the Chairman to vote by proxy on its behalf.

e A Committee quorum shall consist of more than half of the members of
the Association. If the voting on any matter before the Committee is
equal, the Chairman shall have a second and casting vote.

e The Committee shall:

o Be responsible for deciding the policy of the Association and for
supervising its administration,

o Promote cooperation and harmonization among members,

o Be responsible for convening the committee meeting annually
hosted by a member organisation.

o Appoint persons to represent the Association at the meetings or
conferences as appropriate

o Appoint Committees and Sub-Committees as they consider
appropriate

o Carry out other specific tasks assigned to Association through
Constitution.

e Observers may attend to Committee and these may include:

o Honorary members of BEMPA

o Pilots or retired pilots from a member Association

o Other persons at the invitation of the Committee

e Any organisation wishing to participate as an observer will submit in
writing an application to the Committee and will be accepted as an
observer subject to the unanimous consent of the representatives of the
member organisations present and voting at the Committee meeting.

e Only members of the Committee, the Secretariat and the delegates have
the right to speak at a committee meeting. Others wishing to speak may
only do so with the permission of the Chairman.

o Expenses for committee meetings and conferences may be reimbursed
by the hosting authority or any sponsors approved by the Committee.

ARTICLE 7 SECRETARIAT
o BEMPA Secretariat shall be located in Istanbul / Turkey and be hosted
by the UCTEA Turkish Chamber of Marine Engineers.
o The host Authority shall appoint the Secretary who shall be a licensed or
retired pilot and provide the headquarters of secretariat.
e The Committee shall decide on the powers, responsibilities, terms and
conditions of work of the Secretariat.
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o The Secretary will be assisted in his tasks by such staff as the Committee
may approve and require.

ARTICLE 8 ALTERATION OF THE ARTICLES

No new Articles shall be made nor shall these Articles be amended, altered or
rescinded unless with the consent of not less than two-thirds of the votes at a
Committee meeting. A copy of any new Article or Amendment proposed by the
Committee or a member organisation shall be circulated to each member by the
Secretariat not less than three months before the date of the Committee meeting.

ARTICLE 9 TERMINATION OF THE ASSOCIATION

The Association may be terminated at any time by not less than two-thirds of the
member Countries voting at a Committee meeting. On termination, the
Committee is responsible for the winding up of BEMPA and for distribution of
the assets to any successor organisation, Maritime professional or technical
organisation, or Marine charity.

Signed at Izmir, this twenty-eighth day of October of the year two thousand and
seventeen, in one original in the English language.

koK skok
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Liman Manevralarinda iletisim Standartlar
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Liman Manevralarinda iletisim Standartlar:

Calisma Grubu

Alper Tunga Aniker
Hakan Isikgi
M. Kemal Tiirkcan
Tarik Zafer Besli
Tolga Karpat
Ergiin Tilki
Cemalettin Atasoy
Baykal Yaylah
Erhan Polatdemir
Selguik Nas
Remzi Fiskin

1. Giris

Kisith sularda ve limanlarda pilotaj hizmetleri, seyir emniyeti acisindan
kritik 6neme sahiptir ve bu sebeple denizcilik endiistrisinin en 6nemli
bilesenlerinden biridir. Bu hizmetin verimli bir sekilde saglanabilmesi icin
pilot, kaptan, romorkor kaptani ve liman gibi taraflar arasinda etkin bir
iletisim aginin kurulmasi son derece 6nemlidir. Bilindigi lizere diinya
tizerinde her liman, tegkilat veya otorite bu iletisimi ge¢cmisten bugline
gelen geleneksel ve kaliplasmis ifadeler ile gerceklestirmektedir. Pilotaj
hizmetleri gibi emniyet unsurunun hayati 6nem tasidigi faaliyetlerde etkin
bir operasyonun gergeklestirilebilmesi i¢in taraflar arasinda olusturulan bu
iletisim aginin bir standarda oturtulmasinin seyir emniyetine katki
yapacagi diisiiniilmektedir. Buradan hareketle “Pilotage / Towage Services
and Technologies Congress’17 (PTST’17)” hazirlik ¢calismalar1 kapsaminda
“MARCOM (Liman Manevralarinda Iletisim Standartlari-Communication

Standards at Port Maneuverings)” komisyonu kurulmustur.
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2. Komisyonun Amaci

Bu komisyonun amaci, Tiirkiye genelinde liman isletmelerinde ve tesislerde
Kilavuz Kaptan esliginde gerceklestirilen liman manevralarinda Kilavuz
Kaptan ve Romorkor Kaptanlari arasinda gergeklesen manevra komutlarini
ve diyaloglarini standart bir hale getirmek ve ingilizce karsiliklarini

belirlemektir.

3. Metodoloji

Arastirma kapsamina, Karadeniz, Marmara, Ege ve Akdeniz'de faaliyet
gostermekte olan 18 farkl kilavuzluk teskilati dahil edilmistir (Bknz. Sekil
1). Yar1 yapilandirilmis goriisme formu hazirlanarak Nisan-Mayis, 2017
tarihlerinde e-posta ile temsilcilere gonderilerek veri toplama siireci

gerceklestirilmistir ve elde edilen verilere frekans analizi uygulanmistir.

Bura ARPAS
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Sekil 1. Kapsama dahil edilen teskilatlar.
4. Bulgular

ilk olarak kaptan ve kilavuz kaptan bilgi degisimde hangi bilgilerin olmasi

gerektigi sorusu yoneltilmistir. Tablo 1'de goriilecegi lizere arastirmaya
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katilan kilavuz kaptanlarin vermis olduklar1 cevaplara gore manevra
sirasinda en ¢ok Pervane-Diimen bilgisine ihtiya¢ duyuldugu ortaya
cikmistir. iterler ve Makine durumu ile ilgili bilgiler ise diger ihtiyacg

duyulan 6nemli bilgiler olarak saptanmistir.

Tablo 1. Kaptan ve kilavuz kaptan bilgi degisimi.

Degiskenler f
Pervane-Diimen 32
fterler 17
Makine 15
Draft 13
Babalar Ve Halatlar 11
Hiz Bilgisi 9
Demir 6
Gemi Olgiileri 5

Romorkorlere verilen manevra bilgilendirme talimatinda ise ilk 6nem
sirasinda baglama tipinin oldugu ortaya ¢ikmistir. Tablo 2’de goriilecegi
lizere geminin yanasacagi rihtim/iskele ve geminin yanasacag taraf bilgisi

diger 6nemli bilgilendirme talimati olarak saptanmistir.

Tablo 2. Romorkorlere Manevra Bilgilendirme Talimat.

Degiskenler f
Baglama Tipi 15
Geminin Yanasacagl Rihtim/iskele 13
Geminin Yanasacag) Taraf 12
Diger 7

Romorkorlere takip talimati sorusuna ise Tablo 3’ te goriilecegi lizere ilk
olarak takip edilecek taraf bilgisinin verildigi, takip edilecek yer ve takip
eyleminin nasil yapilacag1 (Yakin-etkisiz vs.) bilgileri de verilen diger

talimatlar oldugu ortaya ¢ikmistir.
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Tablo 3. Romorkorlere Takip Talimat.

Degiskenler

Takip Edilecek Taraf
Takip Edilecek Yer
Yakin Takip

Takip

Etkisiz Takip

== N W | 0N .

Katilimcilara yoneltilen bir diger soru ise romorkorlerle iletisim
kurabilmek icin yedek VHF kanali kullanip kullanmadiklaridir. Tablo 4’te
goriilecegi lizere bu soruyu cevaplandiran tegkilatlardan yedek VHF kanali

kullanan ve kullanmayanlarin orani neredeyse esittir.

Tablo 4. Romorkorlerle iletisim i¢in yedek VHF kanal.

Degiskenler f
Var 8
Yok 7

Romorkorlere verilen komutun hangi siralama ile verildigi ile ilgili soruya
ise katillmcilarin buyiik cogunlugu Rémorkér (ad1 veya bulundugu konum),
Manevra hareketi (Cek-it / Dayan-¢ek vb.), Gli¢ (Tamyol, Ceyrek Yol,....vb.)
ve Yon ( Saat 4 yoni, camiye dogru vb.) siralamasi ile verildigini ifade

etmislerdir.

Romorkor ¢agirma eylemini ise biiylik oranda “Rémorkoér Ad1” kullanarak
gerceklestirdikleri ortaya c¢ikmistir. Tablo 5'te goriilecegi {zere
romorkorin bulundugu konum ve rémorkor kaptaninin adi diger cagirma

tipleridir.

Tablo 5. Romorkdr ¢agri tipi.

Degiskenler f
Romorkér Adi 13
Romorkdriin Bulundugu Konum 4
Romorkdér Kaptaninin Adi 2
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Romorkoriin manevra hareketini yapmasi i¢in verilen komut ifadesi ise
cogunlukla “Dayan-Cek” olarak karsimiza ¢ikmaktadir. Tablo 6’da

goriilecegi tizere “Ileri-Tornistan” ve “It-Cek” diger ifadelerdir.

Uygulanacak gii¢ tipinin ifadesinde ise “Maksimum/Tam Yol/Yarim
Yol/Agir Yol/Pek Agir Yol/Minimum/Hazir Ol/Stop” komutlar1 en sik
kullanilan siralama olarak karsimiza c¢ikmaktadir. Romorkér giici
uygulama yoniiniin komutu ise sikhikla “Ileri-Tornistan” ve “derece”

ifadeleri ile verildigi saptanmistir.

Romorkorlerin baglama noktalarin tanimlanmasinda “Bas Merkez, Bas
Omuzluk, Vasat, Ki¢c Merkez, Kic Omuzluk” ifadeleri gogunlukla tercih edilen

ifadeler olarak ortaya ¢ikmistir.

5. Liman Manevralarinda iletisim Standardizasyonu i¢cin Komisyon

Tavsiyesi

Tiirkiye’'nin farkli bolgelerinde faaliyet gostermekte olan kilavuzluk
teskilatlar1 temsilcileri ile yapilan goriismeler sonucu elde edilen verilere
gore MARCOM komisyonu olarak su ifadelerin standart olarak kabul

edilmesi uygun bulunmustur.

e Romorkérlere Manevra Bilgilendirme Talimati

Romorkorlere manevra ile ilgili bilgi verilmesinde asagida yer alan

komutun standart kabul edilmesi uygun bulunmustur:

Rémorkdrler, Yanasilacak Yer, Geminin Yanagstirilacag: Taraf
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Ornek ifade:

Tiirkce: Bas Ki¢ Rémorkérler, 17 Numaraya, Sancak Taraftan

Yanasiyoruz

Ingilizce: Fore and Aft Tugs, Berthing to Number 17, Starboard Side
Alongside

e RoOomorkor Gorevlendirme Talimati

Romorkoérlerin  konumlara gore gorevlendirilmesinde Sekil 2’'de
gorsellestirilen komutlarin standart olarak kabul edilmesi uygun

bulunmustur:
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Bas Merkezden Baglayalim
Make Fast Forward Center Lead

iskele Bas Omuzluktan Baglayalim /\ Sancak Bas Omuzluktan Baglayalim
Make Fast Port Bow © | Make Fast Starboard Bow

Iskele Vasattan Baglayalim ____ Sancak Vasattan Baglayalim
Make Fast Port Beam ©-~ " | - t._j Make Fast Starboard Beam

iskele Kig Omuzluktan Baglayahim @ | -9 sancak Ki¢ Omuzluktan Baglayalim
Make Fast Port Quarter Make Fast Starboard Quarter

L

Ki¢ Merkezden Baglayahm
Make Fast Aft Center Lead

Sekil 2. Romorkor gorevlendirme talimati.

e Roémorkoérlere Baglama Talimati

Romorkérlerin nereden ve nasil baglama yapacaklari ile ilgili asagidaki

siralamanin ve komutun standart kabul edilmesi uygun bulunmustur:
Ornek ifade:

Tiirkce: Bas Romorkdr, Iskele Bas Omuzluktan, Rémorkér Halati ile Kisa
Bagla
Ingilizce: Forward Tug, Make Fast on Port Bow, Push and Pull Mode with
Tug'’s Line.

e Roémorkoérlere Takip Talimati

Romorkorlere verilen takip talimati ile ilgili asagidaki komutlarin

standart kabul edilmesi uygun bulunmustur:

284



PILOTAGE / TOWAGE SERVICES

I? AND TECHNOLOGIES CONGRESS’17

27TH-28TH OCTOBER 2017, HILTON, iZMIR, TURKEY

WORKING GROUP REPORTS

» RoOmorkoér Baglanmadan Takip Etme
Ornek ifade:

Tiirkce: Bas Rémorkér, Sancak Bas Omuzlukta, Yakin Takip Et
Ingilizce: Forward Tug, Follow Closely on Starboard Bow
» Romorkdr Baglanarak Takip Etme

Ornek ifade:

Tiirkge: Bas Romorkor, Sancak Bas Omuzlukta, Etkisiz Takip Et
Ingilizce: Forward Tug, Follow Closely on Starboard Bow with No
Weight

e Romorkorlere Verilen Komut Siralamasi

Manevra sirasinda romorkorlere verilen komut siralamasinin asagida
verilen siralamaya gore standart olarak kabul edilmesi uygun
bulunmustur:

Romorkdér, Yon, Giig, Manevra hareketi

Ornek ifade:

Tiirkce: Vahit [jneci, Basa 45°, Yarim yol, Dayan

Ingilizce: Vahit [gneci, Headway 459 , Half a Head, Push

e Gemi Bas-Kic iter Talimati

Gemi Bas-Kig iterler verilen komutlarin Sekil 3’te gosterilen sekilde
standart olarak kabul edilmesi uygun bulunmustur. Burada énemli bir
nokta Tam yol - Yarim yol arasina “li¢c ceyrek” ifadesinin eklenmesi

olarak karsimiza ¢ikmaktadir.
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(€))
Bag Iter
Bow Thruster
Tam  Uc  Yanm  Ceyrek | Stop | Ceyrek Yarnm = U¢ | Tam
Yol = Ceyrek Yol = Yol Yol =~ Yol = Ceyrek = Yol
FullA | Three | HalfA ' Quarter | Stop Quarter HalfA | Three  FullA

Head | Quarters  Head

Bas iter, Yarim Yol iskele
Bow Thruster, Half to Port

Head | Quartersi Head

(2)

Basg iter
Bow Thruster

Head | Quarters | Head |

Tam Uc . Yarim . Ceyrek | Stop Ceyrek | Yanm Uc . Tam
Yol = Ceyrek = Yol = Yol Yol Yol  Ceyrek Yol
FullA  Three | HalfA | Quarter| Stop |Quarter HalfA | Three | FullA

. Head | Quarters| Head

Bas iter, iskeleye Yarim Yol
Bow Thruster, Half to Port

Sekil 3. Gemi Bas-Kig iter Talimati
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Standards of Training and Certification for
Mooring Man (MOORCO)

Palamar Personeli Yeterliligi ve Egitim Standartlar:
Komisyonu

Calisma Grubu

Koray Ucer
Serdar Zengin
Savas Cakmak

Onder Basboyiik

Olkay Elgin

Ramazan Kaplan

1. Komisyonun Amaci

Bu komisyonun amaci liman tesislerine gelen gemi ve deniz araglar
yanasma, kalkma, yer degistirme vs. manevralari esnasinda, gemiden alinan
palamar halat kasalarinin liman tesisine ait baba, anele ve samandiralara
volta/mola edilmesi ile sinirli hizmetlerde c¢alisacak personelin egitim,

belgelendirme ve calisma usullerini belirlemektir.

2. Calismanin Kapsami

Bu komisyonun ¢alisma kapsami; kiyida yapilan liman, kruvaziyer liman,
yat limani, marina, yolcu terminali, iskele, rihtim, barinak, yanasma yeri,
akaryakit/sivilastirilmis petrol gazi boru hatti ve samandira sistemleri ve
benzeri kiy1 tesisleri ile deniz ulasimina yonelik diger list ve altyapi
tesislerine gelen Turk ve yabanci bayraklh gemiler ve deniz araglarina

verilecek kara palamar hizmetlerini kapsamaktadir.
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3. Kara Cimaci Personel Temel Egitimi
Bu komisyon tarafindan gelistirilerek kara ¢imacisi olabilmek icin 6nerilen

stire¢ asagidaki sekilde 6zetlenmistir.

[lk olarak Gemiadamlar1 Yénetmeligi uyarinca en az gemici yeterligine haiz
kara ¢imacis1 adayi, bir dilekge ile ilgili liman baskanligina basvurarak

egitim alma istegini beyan etmelidir.

Sartlar1 uygun olan adayin kara ¢imaci temel egitimine katilabilmesi i¢in
ilgili liman baskanlig1 tarafindan kara ¢imacisi temel egitimine sevk belgesi
diizenlenir. Aday, kara ¢imacisi temel egitimini gormek icin iki fotograf ile
birlikte Idarenin egitim vermeye yetkili kildigi kurumlardan birisine

miuracaat eder.

Kara ¢imacisi temel egitimine katilip basarili olanlara, egitim veren yetkili
kurum tarafindan kara ¢imacisi temel egitimi basari belgesi diizenlenir. Bu
belgenin gecerlilik siiresi iki yildir. iki yil icerisinde liman tesislerinde
goreve baslamayan kara ¢imacisi aday1 bu egitimi yenilemek zorundadir.

Kara ¢imacisi temel egitimi her bes (5) yilda bir yenilenmek zorundadir.

4. Kara Cimacisi Yeterlik Diizeyleri, Calisma Usul ve Esaslari

Liman tesislerinde gorev alacak olan kara ¢imacisy, Gemiadamlar:
Yonetmeligi kapsaminda en az gemici yeterligine haiz ve kara ¢imaci temel
egitimini almis ve belgelendirilmis olmalidir. Palamar botlarina binmeden
bir liman tesisinde kara ¢imacisi olarak calisacak olan personel, liman
tesisine gelen gemilerin yanasma, kalkma, yer degistirme vs. manevralari

esnasinda, el incesi ile dogrudan gemiden alinan palamar halatlarinin
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palamar botlar1 vasitasi ile baglanacak yere gotiiriilmesi sonrasinda
iskele/rihtimlara volta/mola edilmesi ile sinirli hizmetlerden sorumludur.
Birden fazla liman tesisine hizmet veren kilavuzluk teskilatlari, gemilerin
gemiadami ile donatilmasina iliskin yonergesi kapsaminda palamar
botlarinda bulunmasi gereken asgari sayidaki gemiadamina ilaveten kara
¢imacisi personeli palamar  botuna alarak  diger  liman

tesisleri/iskeleler/samandiralara palamar hizmetleri saglayabilir.

5. Kara Cimacisi1 Temel Egitimi Miifredati ve Siiresi

Gemiadamlar1 Yonetmeligi uyarinca en az gemici yeterligine haiz kara
cimacisi adayl, idare tarafindan bu egitimi vermek iizere yetkilendirilmis
kurumlarda teorik ve uygulamali olmak {lizere kara c¢imacis1 temel
egitiminden gecmelidir. Kara c¢imacisi temel egitim miifredati idare
tarafindan belirlenir. idare degisen ihtiyac ve sartlara gore bu miifredat

degistirip yenileyebilir, ilaveler yapabilir.

Egitime katilip basarili olanlara, egitim veren yetkili kurum tarafindan kara
cimacisi temel egitimi basar1 belgesi diizenlenir. Hali hazirda bir kilavuzluk
teskilatinda veya liman tesisine bagli olarak ¢alisan kara ¢imacilarinin, bu
mevzuatin yirirlige girdigi tarihten itibaren 6 ay icerisinde gemici

yeterliligi almalari zorunludur.

6. Kara Cimacilarinin Kiyafetleri

Kara c¢imacilar1 hizmetleri sirasinda, belirtilen kiyafeti giymeleri
mecburidir. Her kilavuzluk tegkilati veya liman tesisi, kara ¢imacilarinin
gorev basinda kullanabilmeleri icin; tabani kaymaz ve koruyucu 6zellikli
ayakkabi, gece goriniir ozellikte reflektorli isbasi kiyafeti, 151kl ve
kendinden sisebilir 6zellikte can yelegi, goriis acisin1 engellemeyen baret,
eldiven ve benzeri Kkisisel emniyet techizatlarini temin etmekle

yukimlidiir.
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7. Goreve uygunluk

Yetkili kilavuzluk teskilati veya liman tesisi, kara ¢imacilarinin gorevlerini
kesintisiz olarak yerine getirebilecek sekilde yeterince dinlenmis, zihnen
uyanik ve saghkli bir durumda olmalarindan sorumludur. Palamar
botlarinda gérev almaksizin sadece liman tesisi rihtim sahasinda gérev alan
kara ¢imacilarinin ¢alisma ve dinlenme saatleri is kanununa uygun olarak
diizenlenmelidir. Gemilerin Gemiadami ile Donatilmasina Iliskin Yonerge
kapsaminda palamar botunda bulunmasi gereken asgari sayidaki
gemiadamina ilaveten palamar botuna binerek diger liman tesislerine seyir
yaparak giden kara ¢imacilarinin ¢alisma ve dinlenme saatleri deniz is

kanununa uygun olarak diizenlenmelidir.

291



Standards of Training and Certification for
Mooring Man (MOORCO)

This Page Intentionally Left Blank

292



AND TECHNOLOGIES CONGRESS’17

PIL TAGE
J‘M TEC IN I I II

g PTST 17 PILOTAGE / TOWAGE SERVICES

plstcnngress

27TH-28TH OCTOBER 2017, HILTON, iZMIR, TURKEY

WORKING GROUP REPORTS

Working Conditions and Procedures of Maritime
Pilots (PILCON)

Kilavuz Kaptanlarin Calisma Usul ve Sartlar1 Komisyonu
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Pilots (PILCON)

Kilavuz Kaptanlarin Calisma Usul ve Sartlar1 Komisyonu

Calisma Grubu

Ali Comert
Savas Cakmak
Ertan Ozgiir
Korhan Doruk
Cemalettin Atasoy
Ergiin Tilki
Baykal Yaylal
Ersan Gilirgtl
Yusuf Ko¢
Haktan Demirboga

Komisyonun Amaci

Bu komisyonun amaci, hukuksal ¢erceve dahilinde kilavuz kaptanlarin usul ve

sartlarini belirleyerek, isleyisini standart bir zemine oturtmaktir.

Bu komisyonun ¢alismalari devam etmektedir.
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ISM Implementation on Tug Services
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Rémorkér isletmelerinde ISM Uygulamalar1 Komisyonu
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ISM Implementation on Tug Services
(TUGISM)

Roémorkoér isletmelerinde ISM Uygulamalar1 Komisyonu

Calisma Grubu

Serdar Erdingler
Korhan Doruk
Savas Cakmak

Engin Akay
Olkay Elcin
Ersan Giirgul
Cemalettin Atasoy
Levent Horoz

Komisyonun Amaci

Bu komisyonun amaci, romorkor @ isletmelerinde emniyetli yOnetim
uygulamalarinin olusturulmasina katkida bulunarak 6zellikle tehlikeleri

tanimlama ve risk degerlendirme siire¢lerini standarda oturtmaktir.

Bu komisyonun ¢alismalari devam etmektedir.
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Romorkor Kaptan Yeterligi ve Egitim Standartlar:
Komisyonu
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Romorkor Kaptanlarinin Egitim Standartlarinin Gerekliligi

Calisma Grubu

Hakan Isik¢l
Savas Cakmak
Onder BASBOYUK
Korhan Doruk
Ersan Giirgiil
Serdar Erdingler
Tolga Senoglu
Ali Burc¢in Eke
Kazim Bakan
Erguin Tilki

1. Komisyonun Amaci

Bu komisyon, Tirkiye genelinde gorev yapmakta olan romorkor
kaptanlarinin egitim, beceri ve deneyimlerinin standart gerekliliklerini
ortaya koyarak kalite hedeflerine ulasmalarina katkida bulunmay:

amaclamaktadir.

2. Konu

KRHT’17 Kongresi TUGMAS Calisma grubumuzun konusu romorkoér
kaptanlarinin egitim ve mesleki gelisiminin iki yoniine odaklanmaktadir.
Romorkoér tlizerinde operasyonel egitim yonteminin simiulator destekli
egitim programi ile Kkarsilastirilmast ve romorkoér kaptanlarinin

operasyonel ve prosediirel bilgilerinin élciilmesi, belgelendirilmesidir.

3. Giris

Romorkorler her gecen giin tasarimda daha sofistike hale gelmekte, daha
biiylik gemilere hizmet veren giiclii ve yiiksek manevra kabiliyetine sahip

romorkorler ortaya ¢ikmaktadir. Bu romorkorleri kullanan kaptanlarin da
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ozellikle mevcut personel donatim seviyeleri diisliniildiigiinde yeterlilik ve

operasyonel bilgi standartlar1 daha da fazla 6nem arz etmektedir.

Gelisen teknolojik sartlar, gemi boyutlarinin biiytimesi dolayisi ile mevcut
diizenlemenin (ki bu eski olarak adlandirilan goérevbas1 egitimler)
romorkorlerin giivenli ve etkin bir sekilde isletilmesi icin yetersiz kaldigi

gorilmektedir.

Son on yilda ¢ok yonlii romorkorler limanlarda standart hale gelmis
olmakla berlikte; rémorkor Kkaptanlar1 biiyiikk oranda ¢ok yonli
romorkorlerin etkin bir sekilde nasil kullanilacagini 6grenmek i¢in yasal bir
egitim siireci olmadigindan, romorkér teskilatlarinin i¢ egitim prosediirleri
ile egitilmektedir. Bu da geleneksel cift uskur bilgisine dayanan karma

yetkinlik adaptasyonu ile yapilmaktadir.

Cok yonli romorkorlerin daha 6nceki siniflari, asagidaki nedenlerle daha
fazla hata kabul edebiliyordu, yani daha 6nce bu bir dereceye kadar

yoOnetilebilirdi.

o Biiyiik deadweight,
. Daha yiiksek uzunluk / genislik orany, iyi seyir (denge) istikrari

o Goreceli olarak daha diisiik makine giicii
Sonucta giinlimiiz standartlarina gére yavas tepki veren romorkorler vardi.

Yeni nesil, genellikle 30m LOA veya daha az ve 6.000 beygir giicliniin
tistlinde, yliksek manevra Kkabiliyetli, hafif yapili ve giliclii romorkoérler,
yetersiz becerileri ve siiriis tekniklerini daha az bagislayicidir. Bu
romorkorler i¢in en iyi tanimlama “Denizin Ferrarisi” dir. Herhangi bir

yliksek performansh aracta oldugu gibi, hem potansiyellerini tam olarak
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gostermeleri hem de ayni anda giivenli bir sekilde kullanmalar icin

uzmanlik gerektiren beceriler gerektirir.

Denetimlerin olusturabilecegi bir¢ok degisken arasindan yalnizca bir dogru
kombinasyon vardir ve bu kombinasyon, manevra sartlarina gore degisiklik
arz eder. Bir romorkér kaptaninin, romorkori nasil diizeltecegini bulmak
icin zaman liksii yoktur. Buna ek olarak, romorkorler, kaptanlarin
odaklanmasi gerekenden ¢ok daha fazlasina odaklanmasi gerektigi bir
noktaya cekildi ve daha 6nce oldugundan ¢ok rekabetc¢i olan cok islevli

Ogeler haline geldi.

Bir gemi yakininda faaliyet gosterirken stirekli degisen kuvvetler, etkiler ve
gereksinimler goz oniine alindiginda, romorkoér kaptam siirekli olarak
kontrol ayarlarini degerlendirir ve degisiklikler yapar. Bunu dogru ve etkili
bir sekilde zamaninda yapmak i¢in yiiksek standart yeti gerekmektedir. Bir

romorkor kaptani yanlis yaparsa, insanlar ve yatirimlar zarar gorebilir.
4. Biz Neredeyiz?
Tlim endiistrilerde oldugu gibi, zamanla standartlar da degisiyor.

Ticari baskilar, giivenli operasyonlar, yliksek beceri gereksinimleri, daha
disiik isletme maliyetleri, ancak ayn1 zamanda daha kisa egitim stireleri

talep ediliyor.

Herhangi bir sorunun ¢6zlimi i¢in ilk adim, tizerinde durulmasi gereken bir
husus oldugunun farkina varmaktir; ililkemizde son 20 yilda gelisen
romorkor teknolojileri sonucu ortaya ¢ikan egitim gereksinimi de yine
geliskin romorkorlere sahip olan firmalarin kendi i¢ dinamikleri ile

olusturdugu standart olmayan egitim formatlari ile bir noktaya getirildi.

Gelinen bu noktada gelecek kusaklarin 6niinii acacak ve romorkor

firmalarinin insan kaynagini ve sahip oldugu filoyu verimli
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kullanabilmesine olanak saglayacak egitim prosediirlerinin

desteklenmesine gereksinim oldugu bir gergektir.

Bu ticari ihtiyag, STCW 95'in 8. Karariyla ve 2010 Manila Konferansi
kararlariyla daha da desteklenmektedir - gemiadamlarinin teknik bilgi,
beceri ve profesyonelliklerinin gelistirilmesi, temelde asagidakileri ifade

etmektedir:

Bir gemiadami, yalnizca bir gemi lizerinde bir operasyonel rolii yerine
getirmek i¢in kalifiye olmamali, Ancak ayni zamanda gorevlendirilmis roli

yerine getirmek icin yetkili olmalhdir.

Burada; diinyada iilkemizden daha onceleri geliskin romorkorler

kullanmaya baslayan iilkelerin yasadiklarindan 6rnekler verebiliriz.

Birka¢ romorkor olayiyla ilgili sorusturma sonrasinda, Birlesik Krallik
Deniz Kazalar1 Arastirma Subesi (MAIB) 2005 yilinda siddetle sunlari

tavsiye etti;

1. Tiim romorkor operatorleri kendi egitim programlarini, kaptanlarin
farkli sevk sistemlerine sahip romorkoérlere asinalik egitimini aldiklarindan
emin olarak gozden gecireceklerdir. Boyle bir egitim, kaptanin limanlarda
veya operasyonlarinda listlenmesi muhtemel tiim manevralar i¢in talimat
ve gecerliligi icermelidir;

2. Tiim liman otoriteleri, kilavuz kaptanlar ve romorkérler, liman
romorkorlerinin ve miirettebatlarinin kapasitelerini ve sinirlamalarini
diizenli olarak gozden gecirir; (Bkz. Capt Henk Hensen, Bow Tug Operations

with Azimuth Stern Drive Tugs, NI, UK, 2006)

Uriin gereklerine uygunlugu etkileyen isleri yapan personel, uygun egitim,

Ogretim, beceri ve tecriibeye dayanarak yetkin olmahdir.
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Yetkinlik, egitim ve farkindalik:

Tegkilat;

a) Uriin sartlarina uygunlugu etkileyen isleri yapan personel icin gerekli
yeterliligi belirlemek;

b)  Gerekli yetkinligi saglamak i¢in egitim programi veya diger eylemleri
yapmak;

c) Alinan 6nlemlerin etkinligini degerlendirmek;

d) Calisanlarinin etkinliklerinin 6nemi ve Oneminden haberdar
olmalarim1 ve kalite hedeflerine ulasmalarina nasil katkida
bulunduklarini temin etmek;

e)  Egitim, beceri ve deneyimlerin uygun kayitlarini tutmak.
ile miikelleftir.
5. Egitim Programlari

Profesyonel romorkor sirketleri, egitim masraflarinin bir yatirnm oldugu
sonucuna varmislardir. Hi¢ stiphe yok ki egitim, insanlari, gemileri, ticlincii
taraf varliklarini ve sirketin itibarin1 onarmaktan ¢ok daha ucuzdur. Dahasi,
ciddi bir olayin olmasi durumunda sirketler isletme standartlarinin uygun
oldugunu ve romorkor kaptanlarinin yetkili oldugunu kanitlamak igin

mahkemelerle ugrasmak durumunda kalabilmektedir.
Profesyonel bir egitim programina 6rnek olarak;

Baz1 egitim firmalarinin R6morkor Kaptani Egitim Programi miisterilerin
almasi icin segebilecekleri alt1 farkli modiile sahiptir. Liman rémorkoér
operasyonu icin egitim ayni anda dort egitimin akisinin gerceklesmesini

icerir.
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Her tipte romorkor kullanma

Liman Cekme islemlerini iistlenmek;

Sirketin Emniyet Yonetim Sistemini (SMS) ve prosediirlerini
O0grenmek;

Romorkdr yonetimini PMS dahil 6grenmek; kayit ve is emri sistemi,

miirettebat yonetimi vb.

Rémorkér Kaptam Egitimi i¢in Oneri

Onerdigimiz egitim sisteminin iceriginde;

Egitim dozunun biitiin yapisim1 yazili olarak agik¢a ortaya koymak
(yapilmayacaklar, nedenler, ne iginler)

{lgili tiim taraflarin haklarin1 korumak i¢in yapilarin tasarlanmasi,

Ornegin;

. Aday

° Usta O8retici,

o Yetkinlik denetleyici kaptan,

o istemciler (kilavuz kaptan ve armator)

o Uciincii sahis varliklarinin sahipleri ( Limanlar, kiy: tesisleri vb.)
o Romorkor Tegkilati

Yetkinlik temelli egitim, temel adimlarla baslar. Listelenen ve
belirlenen adimlari tek tek yiiriiterek yoluna devam eden, lizerinde
mutabakata varilan, 6nceden belirlenmis standart bir yetkinlik

merdivenine tirmanmanin saglanmasi,
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. 'Konusmay yiruten', egitimdeki kisilerle empati yapabilen ve mesaji
meslektaslarina iletmek icin yetenekli, saygin ve nitelikli egitmenlerin
kullanilmasi (Taslakta Usta Egiticileri Egitimi konusu);

. Adaylarin rémorkor islemlerini {istlenmeden 6nce romorkoériin
yeterince kullanilabilmesi i¢in egitildiginden emin olunmasi (taslakta
asamalar belirtilmistir),

. Operasyonel ve prosedirel bilgiye esit derecede onem vermek
(Taslakta Temel Egitimi ve Tip Intibak Egitimi yer almaktadir),

o Bir romorkor kaptaninin meslegin her yontiyle gelistirilmesi,

o Cekingen, endiseli adaylarla, kendinden emin adaylarin basa

cikabilecegi sekilde tasarlanmasi,

Bir romorkor kaptanin bir teskilatta, Sinirh Kaptan yeterliligine sahip olup
teorik ve simiilator destekli temel egitimini tamamladiktan sonra sinava
tabi tutulup basarili olmasi durumunda minimum 2 ay staj egitimi ve 3 giin
stire ile Ozel tip simiilator destekli egitim siirecinin ardindan uygunluk

alabilmesi uygun olacaktir.
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Sinirh
Kaptan

ROomorkor
Kpt. Temel
Egitimi

Romorkér Tip Staj Egitimi

(Min 2 Ay)

Uygunluk
(Teskilat
Romorkor
Filo Tipi)

Sekil 1. Romorkor Kaptani Egitim Stireci

7. Simiilatorler

Son birka¢ yildir romorkér kaptani egitiminde simiilatér kullanimi

konusunda ¢alismalar ve uygulamalar olusturulmus durumdadir. Simtilator

305



Standards of Training and Certification for Tug
Masters (TUGMAS)

tarafindan egitilmis bir romorkoérciiyti ¢cok yonlii bir romorkoére monte edip,
yetkili bir sekilde kullanabilecegine veya 6nemli sayida ek gorev basi
egitimi (tip intibak egitimi) almadan liman romorkori islemlerini

ustlenebilecegini gosteren herhangi bir uygulama ise yoktur.

Su bir gercektir ki; bir simiilatér yalnizca gorsellik ve algisal olarak bir
romorkoriin yerini tutabilir, rémorkoér kaptanlarinin salt simiilator ile
yetistirilmesi uygun degildir. Baz1 simiilatorlerle ilgili bir baska husus da,
egitmenlerin nitelikleri, deneyimleri ve becerileridir. Cogunlukla rémorkér
kaptanlarina egitim bu isle hi¢ ya da nadiren ugrasmis insanlar tarafindan
bir simiilator tlizerinde verilir. Bu sebeple, egitim gordiikleri belirli
romorkor tiplerini kullanma konusunda kapsaml tecriibe ve giivenilirlige

sahip nitelikli egitmenlere ihtiya¢c duyulmaktadir.
Bu konu 6nerdigimiz taslakta su sekilde asilmaktadir;

Temel egitim sirasinda simiilator egitimi genel bilgileri icermekle birlikte
simiilasyon sirasinda mutlaka usta 6gretici belgesi olan romorkoér kaptani
bulunmakta ve operasyonel anlamda egitim usta o6gretici kaptanlar
tarafindan romorkor tzerinde tip intibak egitimlerinde verilmektedir. Bu
nedenle simiilator egitimi romorkor tip intibak egitimleri oncesinde bir

destek amaciyla tasarlanmaktadir.

Ancak siirlis stili, terminoloji ve metodolojinin, similatérdeki ve
romorkordeki tekniklerle ayni olmasi, her iki egitim programinin karigiklig
veya hayal kirikligini eklemeden birbirlerini tamamlayip desteklemesini

saglamak 6nemlidir.
8. Degerlendirme

Cok yonli romorkorlerin ¢ogu romorkérciiniin becerisinin 6tesinde

gelistirilmis olduguna dair bir goris vardir. Bu, pratikte ne anlama geliyor?
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e Sirketler, cok yiiksek standartlarda ¢alisabilen ¢ok yonli rémorkorlere
sahip olmak i¢in 6nemli miktarda ilave yatirim yapiyor;

e Dogrudan yetersiz egitim veya yetersiz egitimle ilgili yetersizlik
nedeniyle, pek cok romorkor, tasarlanan kapasitelerinin yaklasik ytizde
60 ila 80'ine kadar kullanilabiliyor ve bu nedenle, sermaye yatiriminin
tamamen kullanilmasi miimkiin olmuyor;

e Romorkoérler ¢cok daha duyarh ve giiclii hale gelirken kazalar ve ilgili
maliyetler artiyor ve sonug olarak zayif beceri ve teknikleri daha az
affediyorlar;

e Daha kisa olan ¢ekme halatlan ile kilavuz kaptanin emirlerine cevap
vermek daha kolay ve hizli oldugundan bu uygulanan BP'nin (Ceki
gliciiniin) daha az etkili olmasina neden olabiliyor; Romorkorin
pervane suyunun gemi govdesine ¢arpmasi nedeniyle bir rémorkor
BP'sinin yiizde 50'sini kaybedebilir. Sonu¢ olarak, eger bu etkiler
bilinmiyorsa, gereksiz yere daha glgli, daha fazla sermaye ve
operasyonel maliyet iceren romorkorler yapilabilir (Bkz. Capt Henk
Hensen, Tug Use in Port, 2nd edn NI, UK)

e (Cekme islemleri sirasinda, romorkorler gemiden agikta durmak yerine
bir gemiye yaslayip duruyor ve gemi lizerinde gemi kaptanlarinin
hoslanmadigi boya hasari ve kendi usturmacalarinin asinmasina neden

oluyor;

Yeterli mesleki egitim, yalnizca daha distik isletme maliyetleri nedeniyle
bir yatirinm olarak degil ayn1 zamanda gilivenli ve etkili operasyonlarin
saglanmasi icin mutlak bir zorunluluk olarak gériilmelidir. Istatistiksel
olarak daha giivenli operasyonlar sunacak bir profesyonel egitim programi

varsa, bir sirketin sigorta primlerini diistirmek de miimkiin olabilir.
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Standards of Training and Certification for Tug
Masters (TUGMAS)

Bu giin ve bu cagda bunun saglanamamasinin maliyeti asagidakiler

acisindan biiytik olabilir:

° Genel emniyet,
o Deniz personelinin saghgi,
. Cevresel riskler,

. Kiy1 tesisleri ve kanal gecisi gibi tictincii parti varliklara iligkin riskler,
o Sermaye ve operasyonel maliyetler,
. Sirketin itibarini zedelemek,

. Ciddi bir olayda Sirketin kendisi dava ile karsilasabilir,

Son olarak, TUGMAS ¢alisma grubumuzun calismalari sirasinda, giivenli ve
etkin operasyonlar saglamak icin romorkorler egitimi tizerinde ¢alisirken
kilavuz Kkaptanlarin da ayrica ¢ok yonlii romorkérlerin yetenekleri,
sinirlamalari ve etkin kullanimi konusunda egitilmesinin de 6nemli oldugu

da ortaya ¢ikmistir.

Kisacas1 Romorkor kaptanlarinin 6nemli bir ihtisaslasmis egitim olmadan
yeni nesil ¢ok yonlii romorkoérde operasyonlari gerceklestirmesi de

olanaksizdir.

Yiiksek standartlara sahip oldugu ile gururlanan profesyonel bir endiistri
olarak, bir sonraki asamay1 gerceklestirmek ve romorkor kaptanlarinin
belgelendirilmesi i¢cin yasal mevzuat dlizenleme ¢alismalarina desteginizi

arz ederiz.

Saygilarimizla.

Kaynaklar
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