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1. Current status of tidal level use

Bulk carriers and other large vessels normally use
tidal levels when entering and leaving ports. This
method means waiting for tides, but enables vessels
to enter and leave port with a larger draft. Fig. 1
shows the relationship between fairway depth and
maximum draft; the fairway depth added to the tidal
level is equal to the maximum draft added to the
UKC (Under Keel Clearance). In Australia, USA,
Netherlands and other countries, UKC is managed
by consulting weather and sea condition forecasts;
this system makes effective use of tidal levels when
vessels enter and leave port. In Japan, on the other
hand, port entry operation is fixed; UKC is required
to be about 10% of the maximum draft irrespective
of weather or sea conditions.
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Figure 1. Relationship between fairway depth and
maximum draft

2. Port entry operation using J-Fairway

J-Fairway is a program for Class 2 verification of
fairway dimensions included in the 2007 amendment
to “Technical Standards and Commentaries for Port
and Harbour Facilities in Japan”. It can calculate the
required fairway width and depth to suit various
vessel types, weather and sea conditions. Fairway
design is computed using the port entry limits for
weather and sea conditions. However, in a normal
navigational environment in calm waters, the
required fairway depth is smaller than the port entry
limit conditions. Thus, if the required UKC when
navigating the fairway can be calculated in advance
by using predictions for waves and tidal level, it will
be possible to navigate with a larger draft without
losing navigational safety. As an alternative option,
the tide waiting time can also be reduced.

3. Confirmation of effectiveness

Table 1 confirms the effectiveness of port entry
operation using J-Fairway, based on the largest class
of bulk carrier conceivable under present
circumstances in five ports (selected from
international bulk strategy ports). Compared to
conventional fixed operation, the port entry draft
increased by the “UKC difference”, making it
possible to increase the cargo by about 3% of total
load capacity. When using the same draft but
reducing the tide waiting time, it was confirmed that
the fairway navigable time was vastly increased.
Using J-Fairway for port entry operation allows
operators to make effective use of existing facilities.
As such, it is hoped that positive changes to
operational standards will be considered in each port.

Table 1. Results of case studies
(2 weeks in June 2011)

UKC Increase in Navigable time ratio
Port difference cargo (average dalily ratio)
(em) | tonnage (VT c1006 | J-Fairway
Onahama 34 14.0% 59.8%
(B4 | (44
i 56.5% 91.4%
Kash
ashima 60 9,000 (13.6) (21.9)
i 83.0% 96.1%
Kisarazu
55 11,200 (19.9) 23.1)
77.7% 90.5%
Nagoya
37 2400 1 1g6) (1.7)
i i 43.8% 71.4%
Shibushi
» 2:300 (10.5) (17.1)
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