TMC (Marine Consultants) Ltd. — Mooring Analysis (Optimoor)

Mooring Analysis for Ships and Barges

OPTIMOOR (Program Suite)

OPTIMOOR is a unique program for the analysis of vessel moorings, and is proven as an essential
tool for vessel and port operations personnel especially when assessments are required to be
undertaken to meet requirements of the Oil Companies International Marine Forum (OCIMF) and
satisfy the OPA-90 legislation. The program was originally written in the early 1980’s by one of
the TMC directors, naval architect Dr Alan Ractliffe, in collaboration with Noble Denton
Associates and Newcastle University, now known as AMEC Ltd.

Figure 1: Tanker berthing

Figure 2: OPTIMOOR mooring arrangement (example)
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Optimoor Analyses (Levels)

Optimoor ““Standard™ — for quayside moorings at piers, jetties and islands (does not allow for
spread mooring and there is no allowance for buoys in pier-side, chains in lines or catenary effects);

Optimoor “Plus’ — quayside plus spread moorings with buoys and catenary chains (catenary effects
in chains included from both ship and anchor to buoy, catenary effects in wires included for CBM’s,
buoys allowed in pier-side moorings);

Optimoor “Dynamic’ — uses vessel hydrodynamics with time varying wind and current. Other time
dependent forces such as wave drift can also be incorporated. The dynamic force and response of
passing ships can also be calculated. OPTIMOOR dynamic can be run in continuous mode or in
step mode to review data and vary input (e.g. line failure). This program generates plots of the time
varying forces, vessel response, mooring line tensions and fender loads;

Seakeeping “Option” — this enhancement is available to all versions of OPTIMOOR. It calculates
the vessel response to first-order wave effects taking shallow water and solid wall effects into
account. The changing line load due to vessel motion is calculated at any fairlead.

Data Required

OPTIMOOR includes data on wire and synthetic fibre rope breaking strengths and elasticity values,
which are automatically applied when a mooring line material and size is selected on the vessel data
screen. Once the vessel lines and berthing details have then been entered, the mooring arrangement
is then specified on the Mooring Screen by associating vessel lines with berth points. Winch
tending is simulated to establish line preloads.

Figure 3: OPTIMOOR screen showing mooring lines data
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Figure 4: OPTIMOOR berthing details
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The program calculates mooring line and fender loads and vessel motions as soon as mooring
arrangement or environment data are entered or changed. The mooring arrangement is then shown
and can be altered on the mooring arrangement screen.

Figure 5: OPTIMOOR mooring data
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By entering the initial/final draft and trim on the Case Screen, the effects of change in freeboard are
calculated.

Figure 6: OPTIMOOR vessel draughts and tidal data
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If tide and tidal current data are entered, these are determined for the calculation time and adjusted
for the mooring site if necessary. The results are displayed on the environment screen (see below).
The tidal current is superimposed on the "constant” current, and the current forces and moments on
the vessel are calculated and displayed. Wind forces and moment are also calculated and displayed.
The OCIMF wind and current coefficients are licensed and included within OPTIMOOR. Other
wind and current forces are also included. The user may provide other alternative data, and may
choose which coefficients are to be used for a particular vessel in these calculations. The user may
enter other applied force and moment data, for example from tugs, ice, or a passing tanker. The
environment screen then displays the total force and moment on the vessel.

Figure 7: OPTIMOOR environmental screen
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Results Presentation

A single command causes OPTIMOOR to calculate and display mooring line forces and vessel
movements resulting from winds from various directions. These results can then be plotted as a
"Wind Force Rose", showing the most severe wind directions.

Figure 8: OPTIMOOR polar diagram of mooring forces
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When initial and final vessel draft and trim and/or tidal variation data are provided, OPTIMOOR
calculates the change in mooring line loads with time. The following mooring screen shows the
mooring loads at 5 hours after the time in the above Mooring Screen. Red shows that one line (8E)
is overloaded. Orange and Yellow show that other lines are also highly loaded. The line tending
feature of OPTIMOOR can then be used to plan how to let out winch lines to alleviate this problem.

Figure 9: OPTIMOOR static mooring response
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