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An Introduction for Optimum Route Assessment System

Gunil Park, Jinho Lee, Munsung Kim, Changseon Bang,

Jaewoong Choi, Kyongsoon Chot
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For the safety and efficiency of voyage, the demand for decision support system in route planning has been increasing

with the advance of information technology and the increase of oil price.

According to the needs, the authors developed

an optimum route assessment system. The system assists an navigator to make an optimum route plan with respect to
sailing time and fuel consumption using weather forecast data. Also, the system provides the quantitative estimation for
the various safety indexes including parametric roll and etc. Using these functions, a navigator is able to design the safe
and efficient voyage plan. The effectiveness of system were verified by the operation during actual voyages and the

simulation studies.

An introduction for optimum route
assessment system

{Samsung Optimum Routing Assessment System)
Gunit Park, Jinho Lee, Munsung Kim. Changseon Bang,
Jaewoong Choi. Kyongsoon Choi

Samsung Heavy Industries

What is ‘SORAS’?

SORAS is the first shipbuilder-made

route ptanning and decision suppotrt tool.
It supports ship masters to
improve the satety and efficiency of ship’s voyages.

Purposes and Benetit of SORAS

Use SORAS To ...
-Optimize routes to avoid the dangerous weather conditions
Optimize routes to minimize the cost {salling time, fuel consumption)

-Get assistance for decision making in ship manoeuvring
in rough seas

-Automate the passage plan reporting

You can ...
- Protect crew, ship and cargo from extreme canditions
and avoid structural damage
-Take the mast cost-effective route while avoiding hazardous areas

-Take the most eﬂecuve shlg s speed and heading in rough seas
i r9po

Why should we consider SORAS?

+ Weather Condition which a ship encounters on her
voyage has a tremendous impact en the the voyage.

« Serigus accidents can be caused from bad weather and
inadequate operation of ship can happen.

« Time schedule (ETA) should be fixed and maintained in
consideration of weather condition ,ship’s propulsien

perfoermance and safety of the voyage.

Captain should make a_safe and efficient route plan
against such severe conditions.
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Minimum Time Path during December

36 Transpacific Routes From America to Japan
Each voyages staried at every 12 hours from 1st Dec,

+For 4 voyages which had same route plan, and the only
difference was departure time(0,+3d,+6d,+9d), Fuel
consumptions of those were 111%.113%.116%.120% of the
nominal fuel consumptions at calm sea.

The Relation of sailing time and fuel consumption
on the Transpacific Route

Fuel Consumption {ton)

System Architecture

Weather Forecast info.
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E-mail Systerr Package on-boand
on-board

Vzather

Route Plan Info
Forecast info.

+ By evaluating seakeeping
performance to avoid and to
survive rough sea condition

« Ship master can estimate the
satety and performance of his
route plan guantitatively.

« He can optimize his route plan
usi o is skilt
know-how but also the

optimization function of
SORAS.

+ Route planning (optimizing)

« Evaluation of seakeepi

rfo
rediction and realtime decision support
» Managing of the voyage history

« Automatic reporting for the route and database
management.

N

Voyage Safety Assessment

+ Onbeard and real-time
seakeeping performance
evaluation

v Heave, pitch, roll, yaw
Motion

v Local acceleration

¥ Slamming, green water,
propeller racing probabilityd

v Wave bending moment

¥ Parametric roll safety

¥ Added resistance due to
waves

« Evaluate on real weather
conditions as well as
forecasting data
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Real Time Wave Measurement
Using Marine X-band Radar

Seakeeping
petformance
estimation on Real
Sea Condition

Extract Radar Image ;

Tmage Processing to Extract
wave information from Radar Image

Parametric Roll
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«Extremely High Roll
Mation Caused by
Parametric Resonance

*Happen in near Head
and Following Seas

*May Cause Loss of
Hundreds Containers

Assessment of Parametric Roll

Experiments in Samsung Ship ey
Model Basin (SSMB)
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The simulation results have been veritied by comparing with
the model test.
Evaluate the Parametric Roll possible region for various wave
height, period, direction and ship speed an SORAS

.

Qptimized routing

escaping risk and

dacreasing cost

+ Ship motions prediction

- Route plan database
management

+ Detailed map data

+ Weather forecasting data
overlay

+ Route comparison and

display

User-friendly route input

and editing (capy and pa

Export route data for ECD

{customized)

Application to container ship

ETAUS L Ton R RETA S

190.3 2012

-Optimal route might be able to save 1.6% of cost for the
voyage. We could save 10.060$ on the east bound of the
transpacific route. When the fuel consumption is reduced by
the amount of 2% , we can save 3% of the building costs for
20 years operation of a container ship. ( For 6200 TEU, it
amounts to 2.8 Million USD.)

The actual roll, pitch metion and wave'
hending mement at midship section
were measuredipink line) and
compared with the estimation(dark
blue line) resufts of SORAS.

The estimated moticn paranveters are
quite similar and verifies the
performance of SORAS in real
situalions
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Obijectives of simulation study

+ To understand the variation of sailing time and fuel
consumption caused from the error of modeling

(related to the confidence Interval of estimation)

+ To understand the variation of optimum route
caused from the error of modeling

(related to the spatial accuracy of optimum route)

Methodologies of simulation study
1. For the variation of sailing time and fuel consumption

Prepare a set of route plans (r#1,1#2, ... rin)

Select a route and estimate sailing time and fuel cons.
Varying the resistance increase ratio : 0.93~1.07
Inspecting sailing time and fuel consumption

Check the correlation and make a regression model

. For the variation of optimum route caused from the
error of madeling

Prepare a set of departure times (81, W2,

For a given departure time

Varying the resistance increase ratio between 0.95~1.05

Generate minimum fuel consumption route plan

Inspecting sailing distance

Check Gage R&R and Test for equal variance
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Variation of optimum route (Gage R&R)
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Variation of optimum route (Gage R&R)
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Conclusion of simulation study

The variance of sailing distance caused from modeling
error is much less than the variance of saifing distance
caused from weather condition.
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For the +/-5% resistance increase tatio,
wilt be in the range of +/-10mlle. (For

optimum route will ba in the range of +/- 24min.}

The increase ratio of sailing time and fuel consumption
are propaottional ta the increase ratio of resistance.
Even if there were absolute efrors in the estimation of
saiting time and fuel consumption, the optimum route
could bo found with the accegable resolutlon when

Optimum route
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