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A Study on Adequacy of Audit Techniques and Advancement of
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Abstract | SHS(Ship-Handling Simulator) is virtual generation of vessel traflic situation under various environmental conditions. Recent,
with the introduction of MSA(Maritime Saety Audit), SHS is being used as a key facility to determine the safety of navigation. However,
the current audit techniques specified in the implementation guidance of MSA have been prepared by generalizing common procedures
and evaluation methods used by institutions operating simulator systems. Therefore, they need to be reviewed and supplemented. This
study analyzed the adequacy of current audit techniques based on the limitations and problems, then suggested the advanced scheme of
SHS such as standardization of ship models, standard manoeuvring and evaluation method. The results of this research will contribute to
Improving the quantification and reliability of audit techniques used in the MSA as well as upgrading of the simulator system.

Key Words : MSA, SHS, Standard manoeuvring, Ship models, Evaluation method
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Table 3. IMO standards for ship manoeuverability

Items Standards for ship manoeuverability

Navigational
conditions

Deep water, Full load, Even Keel, Calm sea,
Test speed(85 % of MCR)

Tactical Diameter < 5L
Advance < 4.5L

If rudder 10°, heading change 10°

Turning ability

Initial turning

ability Track reach < 25L
A. 10°-10° Zig-Zag Test
1. First overshoot angle : ©1
if, L/U < 10sec, 01 < 10°
10 < L/U < 30, 61 < 5+1/2(L/U)
Yaw checking L/U > 61 < 20°
and Course 2. Second overshoot angle : 62
keeping ability if, L/U < 20sec, 02 < 25°
10 <1/U< 30, 02 < 175+0.75(L/U)
L/U > 30, 02 < 40
B. 20°-20° Zig-Zag Test
< 25°
Stopping Track reach(Full astern) < 15L
ability Ships of large displacement < 20L
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Table 4. Mathematical model of ship modeling

o

« Turning & Stopping ability
Manoeuverability
o Course keeping and Yaw checking ability

« Speed, Resistance, Power, Power coefficients

Resistance &
Propulsion o Cross—coupled RRM, Resistance, Power curve
« Propeller open water test, Characteristics(Performance)
Propeller & Rudder

o Rudder type, Area, Thrust, Design factors, Etc

« 6 DOF of ship motions in waves
Sea keeping ability
« External forces(Wind, Wave, Current)

S|
A

Table 5. Minimum data of simulator system

Items contents

Equation of motion by speed, depth of

System mathematical model water, Target ship

Hydrodynamic model Hull, propeller, rudder & interference model

External model wind, wave & current model

Navigational assistant model | Thruster, tug, anchoring & mooring

Bank effect, ship to ship interaction,

Environmental model fender, dolphin, wharf effect
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