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PREFACE

In response to a request from the Government of the
Federative Republic of Brazil, the Government of Japan decided
to conduct a study on Pecem Industrial and Port Complex
Development Plan and entrusted to the study to the Japan
International Cooperation Agency (JICA).

JICA selected and dispatched a study team headed by Mr.
Kobune of International Development System Inc. and consists of
International Development System Inc. and Nippon Koei Co., LTD.
between February, 2005 and March, 2006.

The team held discussions with the officials concerned of
the Government of the Federative Republic of Brazil and conducted
Tield surveys at the study area. Upon returning to Japan, the
team conducted further studies and prepared this final report.

I hope that this report will contribute to the promotion of
this project and to the enhancement of friendly relationship
between our two countries.

Finally, 1 wish to express my sincere appreciation to the
officials concerned of the Government of the Federative Republic
of Brazil for their close cooperation extended to the study.

March 2006

KAZUHISA MATSUOKA,
Deputy Vice President
Japan International Cooperation Agency
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Dear Mr. MATSUOKA,

It is my great pleasure to submit herewith the Final Report of “Pecem Industrial
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The Study Team comprised of International Development System Inc. and Nippon
Koei Co., Ltd. conducted studies in the Federative Republic of Brazil over the period
between February 2005 and March 2006 according to the contract with the Japan
International Cooperation Agency (JICA).
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CHAPTER6 LONG-TERM DEVELOPMENT PLAN OF PECEM

6.1
6.1.1

1)

PORT

Port Capacity Analysis
Methodology

General

Based on the basic concept mentioned in Section 4.3 of Chapter 4 and the results of
the demand forecast shown in Chapter 5, the Long-Term Development Plan has been
made through the port capacity analysis using a computer simulation model. The
computer simulation reveals the complicated movements of cargoes and their
transport means comprising vessels, railway cars and trucks within the Port as
outlined in Figure 6.1.1. The results of the simulation have been used to estimate the
following scales of the port facilities that will be needed to meet the future demand to
the Port.

« The required number of berths

« Required storage areas

« The number of lanes of the port access road and the port road

« The number of siding lines diverted from the principal railway lines
« The required access channel lanes (one-way or two-way)

To estimate the optimum number of berths and access channel lanes, in the first step
of the simulation, initial numbers of berths and channel lanes (two-way or one-way)
are given and it is examined through the simulation whether the seaside port capacity
is sufficient or reaches saturation. If reaching saturation, the incremental numbers of
berths and/or channel lanes are added to increase the seaside capacity and then the
simulation is repeated until the port reaches adequate capacity without excessive port
congestion.

On the contrary, if it is judged that the given berths are excessively unused and/or
channel lanes (in case of two-way), the initial numbers of berths and/or channel lanes
are reduced (in case of channel, from two-way to one way) and then the simulation is
repeated until the port reaches adequate capacity without excessively unused
conditions.

(2) Seaside Capacity

The seaside capacity is determined by the combination of the capacities of access
channel and berths. An auspice of saturation in the seaside capacity is found in a
sharp increase in the number of ships waiting offshore. The shortage of capacity in
specified berths with high berth occupancy rate causes offshore ship waiting in
vessels using these berths. On the other hand, the shortage of access channel capacity
also causes offshore waiting but this is incurred by all calling ships. The resulting
figures of the simulation reveal causes of seaside saturation.

As to the seaside capacity, there are two categories. One is the capacity adequate to
keep a service level for a calling vessel at a port that is expressed as the percentage of
an offshore waiting time to a turnaround time from arrival to departure of a vessel at a
port (hereinafter referred to as “the adequate seaside capacity”). The figure of 10% is
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(3)

generally used as the service level, and in this study the figure has been used as a
criterion to determine the seaside capacity.

The other is the capacity that enables a port to maximize the number of vessels
receivable at berths during a certain period (one year), in which offshore ship waiting
is on the verge of unstable conditions indicating an auspice of a sharp increase in
waiting times (hereinafter referred to as “the absolute seaside capacity”).

The following conditions of the simulation related to the seaside capacity have been
used:

Access channel

It is assumed that the existing off-shore anchorage and the access channel to the
existing port will be kept intact and a new one-way access channel to the expanded
port area will be created (see Figure 6.3.1).

Berths
The berth conditions as shown in Table 6.1.1 has been used. .
Shore cranes

Loading/unloading capacities of the existing shore cranes on Pier No.1 in the existing
port area have been used. In addition, the following new shore cranes are planned to
be installed:

« Container gantry cranes in the expanded port area
« Grain loaders/unloaders in the existing port area
Vessel arrival pattern

In case of liners of container ships, regular schedules referring to the present schedule
by shipping routes have been used. On the other hand, in case of trampers, a random
arrival pattern has been applied.

Landside Capacity

On the other hand, as to the landside capacity, the capacities of storage and railway
access have been assumed to be limitless in the simulation. In the case of the storage
capacity, the resulting figure of the maximum storage volume at a peaking condition
in the simulation period (one year) has been used to estimate required storage
capacities in each cargo item. In case of container-stacking where the required
stacking capacity exceeds the existing capacity, the expansion of container stacking
yard has been planned at the reserved area adjacent to the existing yard. .

In the case of the railway access capacity, the resulting figure of the maximum traffic
volume at a peaking condition in the simulation period has been used to plan new
siding railways to be connected to the principal railway line of CFN.

As to cargo train arrival pattern in case of outbound cargo, it has been assumed that a
train would start to bring specified cargo into the port storage before a certain period
from an arrival date of a vessel to stow the shipped cargo.
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Figure 6.1.1 Movements of Cargoes within the Port
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