-4 Conients of the Project
3—-4-1  Conditions of Ports of Call

~The  outlines of planned ports of call of the Project are as
follows. (Refer to Appendices for major ports.)

11 fishing ports located in various arcas along the Nozambican_
coastline are, from north te south, Mocimboa da Praia, Pemba, XNacala,

fiha - de Mozambigue, Ahgdche,-&ue}imané, Beira, Vilankulo, ~Inhambane,

' Xai-xal and Maputo {underlined ports are for the industrial fishery).
In regard with the Project vessel, 5 poris, Pemba, Nacala, Quelimane,
Beira and Mapute, will be main poris of call because of their demand

for cargo.

The vessel will enter the port of Angoche and others by time when

the tide condition is favorable.

Number of fishermen, name of port and small scale [fisheries

combinats by province for the above ports are given below.
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Table 22 Number of Fishermen, Name of Port and Small Scale

Fisheries Coxbinafs by Prdvince

Name of

DIV

fame of Province Nueber of Name of
~fishermen port _ ‘combinat
Cabo Delgado 6,800 Mocimboa da Praia,| Ibo, Pemba
' Pemba
- Nampula 8,000 ~Nacala, 1lha de - Moma,
Mozambique, Ilha de
Angoéhe Mozamﬁique
Zambezia 7,800 Quelimane Sofino
Sofala 5,200 Beira Beira
Inhambane 10,500 Vilankulo, Inhambane
| Inhambane
Gaza 550 Xai-xai -
Maputo 3,200 Naputo Maputo, Inhaca
{Sulpescal
Niassa (inland} 1,500 . ‘Metangula
Tete (inland) 1,000 - Nova Chicoa
Manica (inland) 250 - - '
Total 10 provinces 44,800

Note: Among all fishermen; 17,500 are affiliates of combinats

according to the statistics of 1987.

Industrial Fishery;

Emopesca (National) Bases:

Beira, Quelimane,

Angoche
Efripel {Japan-Mozambique) {uelimane
Beira

Pescamar {Spain-Mozambique) '

Mosopesca (Soviet-Mozambique) Maputo

The landed catches by port are as follows:
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Table 23 Landed

Catches by Port (Industrial Fishery, Combinat)

(Unit: ton)

Name of Base 1983 1984 1985 1986 1987
Maputo 8,699 | 7,190 | 8,141 ] 10,807 | 12,501
Beira | 4,384 | 4,547 | 4,119 | 9,140 | 7,338
Quelimane 3,847 3,948 4,054 4,000 3,710
Nacala 888 496 732 546 857
Pemba 317 205 178 193 140
Angoche 523 527 196 124 50
Others 237 647 337 335 267
Total 18,695 | 17,555 | 17,657 L_35,245 24,682
Note: The above catch excludes catch of 20,000 tons by non-

- organized fishermen and catch of 5,000 tons implemented

by licensed fishery.

{1} Maputo

(D Landed Catches

A Soviet-Mozambique joint company (MOSOPESCA) and a small scale

fishery combinat (SULPESCA) are based at this port.

The landed catch of this port is 12,501 tons {1987) as shown in

Table 23.

- The almost all import fisheries products of the country are

landed on this port {about 10,000 tons a year).

This : port is used for collection of equipment and materials for

fishing that the EQUIPESCA supplies as well as for import and export

of fishing products. -

When the Project vessel will be operated, this port will be the

mother . port of that wvessel. The Project -vessel will scrve for

=4
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transporting fishing products and equipment and matérials for- fishing
to consumers'. areas and processing plants on the norﬁhern part of the
country. ~ It will be also used for carrying fishing Products for’

export and consumers' areas around Maputo from the northern part of

the country.
C) Natural Conditions

Maputo is located at lat. 250 55' S and long. 32954' E Vessels of
12 m. draft or less have no navigational problem within fairway in

calling port.
However, the depth at the entrance of EMANA dockyard (located in
‘fishing port) is 3.5 m decp and requires some cares  for navigation.

The current of triver is slow encugh to pose no problem in navigation.

The wmeteorology and marine meteorology of Maputo is as follows:

Maximum. Temperature; 400¢C average: 279C

Minimum Temperature: 10°¢ average: 1806

Average atmospheric pressure: 1,017 mb
Anuual suniight hours: _ 2,748 h {62%)
Annual precipitation: . _ 767 m/i-

Pays with more than lm/m of precipitation: 87 days {18%)

Average wind direction/average wind speed: East - Southeast

3.9 m/s
Nighest tider ' 3.9 m
Lowest tide: 0.3 m

¥ind sometimes devélops swell in the port.  The wave high will be
1 m by Southeast wind of 8.3 w/s, and Northeast wind of 11.1 to
22.2 w/s develops wave with height of 2 m to 4 m. This fact should be

considered in calling Maputo port.
Gﬁ Quay
This quay for fishing is 180.m long and 8 m'deep. "This quay is
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proﬁided with a 15 ton and a 40 ton electric cranes and fueling and
freshwéter“loading facilities, too. Thercfore, there is no obstacle
'for the Project vessel'tq ﬁse this guay. There élsé'arc coid étorages
(800' tons), processing shpps {air burst typé} and ice making machine
(50 tons/day}.  EMANA dockyard is located at the back end of this
fishing port. ' |

.There are two quays for commercial use with length 3,036 m and
536 m.  Water depth is from 8 mto 12 wm. There are 71 eléctrib 3-80
ton ‘cranes and 45 2-12 ton crane trucks. Maputo is the largest
commercial port in Mozambique with fueling and freshwater loadihg

facilities. .
(2) Beira
CD Landed Catches

A national corporation {EMOPESCA BEIRA), a Spain—Moz&mbiqua joint
company and Beira Combinat arc based at this port. A fishing products
processing factory is also operated at this port under the control of

the Fisheries Bureau of Province Sofala.

. The landed catches of boats based at this port is 7,338 tons
(1987) as shown in Table 23.

According té the Project, this port will be used for supplying
raw matefiéls for processed marine products from the other fishing
stations and equipment and materials for fishing from the port of
“Maputo. Equally processed marine products will be carried from ' this

port to consumers' areas and exporting ports.
(2) Natural Conditions
" Beira is located at lat. 19949° S and long. 34950" E. To call

"this port, one has to obey marks at the mouth of PUNGUE river and come

through. channel.
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The water depth in port is from 8 m to 10 m. However, the depth
near the channel opening is 3.2 m. This shallowness poses no problem-
for fishing boats, but the Preject vessel must wait high tide for

entering.
The meteorology and marine meteorology of Beira is as follows:

Maximum Temperature: 380C average: 29°C

Minimum Temperature: 120C average: 21°C

Average atmospheric pressure: 1,015 mb
Annual sunlight hours: | 2,883 h (62%)
Annual precipitation: | 1,428 m/m

Days with more than Llm/m of precipitation: 83 days (18%)
Average wind dirvection/average wind speed: East - Southeast

_ _ 3.8 m/s :
Highest tide: 7.5 m

Lowest tide: 0.4 m

fhe highest tide of 7.58 m was recorded under the influence -of
river flooding and weather condition. As the difference betweén high
tide and low tide is very large, the quay is designed to withstand the
high tide of 8.0 m.

This port has the largest difference betwéen high and low tide
among the ports the Project vessel is planned to call. The design of
cargo. work facilities of the Projecl vessel shall consider such

condition of the port of Beira.

Wind is mainly east-southeast. “The frequency of east wind -
south-southeast wind is 47%, and southwest wind - northwest wind is

a}most.not observed.
Cﬁ Quay

The quay of fishing port is 176 m long. The fishing port is
separated from the commercial porf with a fence. The fishing port,

however, 1is located at the south end of the cdmmefbial pori. Water
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depth 1s 8 m.- There ave threc 3.5 ton electric cranes and fucling aad
fresh water loading facilities. There are no obstacle for the Project
vessel to use this quay. However, special cares has to be taken. for

the cargd work when the difference between high and low tide is large.

This port is provided with a cold storage (800 tons), processing
facilities {air blast type), and ice making machine (50 tens/day).

“The “Yength of quay'for commercial use is 1,680 m. Water depth is
from 8 m to 10 m. There are fifty-two 3 to 20 ton electric cranes,
thirty 2 te 12 ton crane trucks, and fueling and fresh water loading
facilities. Beira is the second largest commercial port in Mozawbique.
From this port a railWay'and oil pipeline is installed to link Harare,
the capital of Zimbabwe. Beira is also the trading station éf

Zimbabwe.
{3) AQunelimane
C) Landed Catches

A natiomal corporation (EMOPESCA QUELIMANKE) and a Japan-
Mozambique joint. company (EFRIPEL) are based at this port. In
" Province of Zambezia, Sofino Combinat is established.

_ The landed catches of boats based at this port is 3,710 tons
(1987).

- “According ‘to the Project,. this port will be used for tramsporting
from the port of Maputo fishing products for consumers’' arcas - around
this ~port and equipment and materials for fishing ~station. Equally
fishing products will be carvied from this port to exporting ports and

‘processing places.
- Moreover, the Secretariat of State for Fisheries has a plan for

'priority: promotion of this port by establishing the Fisheries Bureau

of Quelimane.
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(2 Natural Conditions

Quelimane is located at lat. 17053 S and long. 36953 E, and its
port facilities at about 30 km up from the river-mouth of DOS BONS

SINAIS,

The water depth at the river-mouth is shallow as from 1.80 to
2.20 . At the high tide, a vessel with 5.5 m draft can navigate
“through the river-mouth, and at the Low tide, a vessel with 3.7 m
draft can cnter the port. The fishing boats used to call Quelimane by
passing the river—mouﬁh about 2 hours before the high tide and using

the rising tide.

As the banks around the mouth-river are low, there are no en land
Visible.tafget of position identification, but in night time a vessel
can confirm its position by watching a lighting buoy situated at 5 m
deep off the river-mouth and come into the river—mouth_with this first
buoy and the g¢n land auxiliary mark. Theré are wno problems for
navigation in the river when piloting by following the marks. The
current of the river is 1.4 wm/s on the low tide and 0.9 w/s on the

high tide.

The meteorology and marine meteorclogy of Quelimane 1is as

follows:

Wind dirvection : Mainly East and Southeast
Average wind speed: _ 4.2 m/s
Maximum average wind speed: - 12.5 n/s

Average Temperature (Rain Season November - April): 27°9C

Average Temperature {Dry Season May ﬂ'October): 230C
llighest tide: - 5.1m
Lowest tide: . 0.6 m

(Tide is measured at the river-mouth, Morupuhe. The high/low tide of

Quelimane ig 30 minutes later from Morupune.)

The swell developed by the wind will be considerably high at the
river-mouth. This swell, however, is reduced by the shélleS- and

gives no special influence to the river. The bottom soil conditions



are sand and mud at the river-mouth and mostly mud at the port.
C) Quay

The wharf of this port for fishing is a floating pier of 80 m
fong and 10 m wide. (Constructed in 1986 by the Japan’'s grant aid)
This pier is connected to the bank with 100 long semi-mobile {type
wharf. A platform is added on the fixed wharf on which management

~office, cold storages, and ice making machine are instailed. This

port is also provided with fueling and freshwafer loading facilitles.

Cold storages are used for the small scale fishery as the
industrial fishery companies (EFRIPEL, EMOPESCA) and the marine
products distribution corporation (PESCOM) have their own cold

storages in the city.

The length of quay for commercial use is 210 m and water depth is
5 m. - There are five 40 ton electric cranes and three 3.2 to 8 ton
crane trucks. This port is provided with fueling and freshwater
loading facilities. The draft limitation at the river-mouth does not

allow large vessel to call this port.
{(4) Nacala
(:) Lﬂnded.Catcheé
All fishing ﬁoats based at this port are belonging to small scale
fishery combinats of the Province of Némpula (Moma, Ilha Mozambique),

and no industrial fishery company is based at this port.

The landed catches of boats based at this port is small as 857
tons in 1987, as shown in Table 23, but about 8,000 fishermen are
acting in thié pfovince and those fishing products are not calculated.
Therefore, the catch to be transporied by the Project vessel will be

increased when dealing with the above [ishing products.
According to the Project, this port will be used for transporting
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areas around

L]

from the port of Maputo fishing products for consumers
this port and equipment and materials for fishing station; Equally
fishing products will be carried from this port to exporting ports and

processing places.

" Moreover, -the Secretariat of State for Fisheries has a plan for
priority promotion of this port by establishing the Fisheries Bureau

of Nacala.
(2 Natural Conditions

Nacala is lecated at lat. 14932' S and long. 40040 E. Nacala is
at the east bank of FERNO bay opening to northeast. The water is deep
to Lthe bank. .Nacala_is a npatural good port and have no problem for

large size vessel to call.

The meteorology and marine meteorology of Nacala is as follows:

Maximum Temperature: 370C - average: 31°¢C
Minimum Temperature: 149¢ average: 219¢
Average atmospheric pressure: 1,014 mb
Annual precipitation: 938 m/m
Annual sunlight hours: 2,823 h

Average wind divection/average wind speed: .
Southwest - Southeast
1.6 m/s {1961-1970)
2.4 m/s {1971)
Mighest tide: 4.3 m |

Lowest tide: 0.3 m

The  frequency of developing swell over 3 m in the port is under
10 percent. There are influences frowm northeast wind and - east wind.
The condition of anchorage is good.
() Quay

Nacala 1is the third largest port inm Mogzambique. There are old
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quay (700m} and new container quay {(300m) for commerce. Water depth
is from ‘160 m to 17.0 w. There are fifteen 5 to 25 ton electriec
cranes and eight § to 6 ton truck eranes. There are Fueling and
_ freshwater loading facilities. '

However, no infrastructure for fishing is provided on the fishing
quéy. The Government 6f~the'country requested a refrigerated truck, a
truck Crane and a tank 1lorry as onshore transport supporting
Tacilities for the fishing port where the Project vessel is planned to
call.

{5) Pemba
(:) L.anded Catches

Fishing boats based at this port are belonging to small scale
fishery combinats of Ibo and Pemba. There Iis no base. for the

industrial fishery.

The landed catch in 1987 of the port is small as 140 Lons as
‘shown in - Table 23, but about 6,800 fishermen are acting in this
province and those fishing products are not calculated. Therefore,
the catch to be transported by the Projebt vessel will be increased

when dealing with the above fishing products.

(2) Natural Conditions

_ Pemba is located at lat. 12958' S and long. 40928° E.. Pemba port
is located at the southeast shore Pemba bay opening to east. The

water depth is over 10 n. Pemba is a natural good port.

The meteorology and marine meteorology of Pemba is as follows:
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Pemba 1is  located in the norihern regibn of - Mozambique. Low
atmospheric pressure and tropical cyclohe are. developed in fhis
region. There are possibilities of strong wind because of extreme 1ow_'
pressure. The wind direction is not one fold. 'The wind speed
sometimes goes ovef 13.9 m/s. The wind direction during rain season
{October to Febiuary) is northeast, east and northwest. . The wind
direction during dry season (Maréh to Sepiember) is just'opposite to
that of rain season: southeast, south, and southeast; in those
divection, southeast and northeast are most frequent. 'The;_average
maximum wind speed is 6.4 £0 6.9 m/s-{sbutheast, south, southwest).

The coastline where the port-faces the sea on the south.

The waves developed by the west, southwest and southeast wind
affects the port. When wind of these direction continues more than

oite hour at wind speed 10 m/s, high waves of 1 m high are sometimes

deVeloped.
Highest tide: o _ : ' 4.4 n
Lowest tide: 0.2 m

3 Quay

The pier of this port is 182.5 m long and 22 m wide. This pier is
connecied to the shore with another semi-mobile type pier of 80 m long
and 20 m wide. Water depth is 9 to 15 m. There are no crane Ffor

—~

exclusive use. Cargo work is conducted by two 5 ton truck cranes.

There are fueling and freshwater loading facilities. However the
fueling facility is not in operation in many times because of no fuel
stock available. Also the condition of freshwater supply is bad and

need tiwme to loud water.

There is no problem for this vessel to go along pler. But there

will be problems for the fueling and freshwater loading .
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{6} Angoche
@ Landed Catches

o Figshing boats based at this port arc belonging to the EMOPESCA
ANGOCHE.

The landed catéhes on this port in 1987 is very small as 50  tons
as shown in Table 23. It is because of age deteriorated fishing boats
of the cofporation. Those boats are now reconstructed at Beira.
Therefofe, such “small - catch is_mainly-due to low rate of boats
operation. It can be expected that the catch to be increased afier
the above reconsiruction work and from recovery of operation réte and

~ production activities.
- (® Natural Conditions

Angoche is located at lat. 16914 S and long. 39954' E. Angoche
is at the north éide of QUILUA channel. To call Angoche, enter QUILUA
channel at the east end (lat. 16913' § and long. 40204° E} by adopting
west-southwest course. There are shoal of 2.2 m depth near the
entrance. One has to be careful to side wave as the vessel has to
navigate parallel to the shore. fThis port requires skilled navigation
to ~'call. " The depth in the chahnel is  from 5.6 m ‘to 21.0 m.
Therefore, ' there is some limitation regarding this port that a large
vessel cannot call at high tide if draft is high.

Highest tide: 4.6 m
Lowest tide: . 0.3 m

C) Quay

'Thére is -a plan to construct pier with 5 m water depth. The
schedule of _construction is not yet decided. Presently a scraped

‘vessel ‘is merged in the water to be used as quay.

The depth, however, is shallow as 3 m. It 1is dangerous f{or the
Project vessel to go along this quay. The depth of anchorage is,
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however, from 6 m to 14 m. Therefore cargo work has to be conducted at
anchorage places by using EMOPESCA boats and small-sized fishing boats

of the small scale lishery.

FEMOPLESCA ANGOCHE. possesses a refrigerating storehouse (150 tons}
and ice making machine (3 tons/day). However, the catch is mainly
consumed locally. The shrimps are directly sent to Beira by trawlers.

Therefore, those facilities are scarcely used at the time of survey.

3-4—2 Plan for Transportation of Fishing Products
(1) Operation Plan

For establishing the operation plan, Che cfuising speed - and

loading facilities of the Projeci vessel are set as follows:
(D) Setting of Cruising Speed

The requested cruising speed of the Project -vessel was - 12.5
knots. However, for the characteristics of a coastal transport
vessel, "No need for continuous long distance cruisihg” and "Cruising
time shares less than 50% of whole operation timé". 10 knots was  set
to the Project vessel as it is the most ecbnomical speed {main engine
1,000 PS). (The reduction of cruiéing_speed from 12.5 knots to 10
knots results .in an economy of fuel cost by 51%. In order to make
12.5 knots cruiéing, 1,950 PS is required, that means to inérease' the’
criuising speed by 2S%Irequires about double horse power. Therefore,
it is not economic.) |

(@ setting of Loading Facilities

The vtequested loading facilities was: a crane of 20 tons.
However, there is no reasons to need a heavy loading'-equipment. when
taking planned cargo items into consideration, there is no way for
compensating the leaning of vessel on weight hanging time (if a crane
hangs a welght of 20 tons, the vessel will lean by 18 degrees) because
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of its small size, and no cost merit is found for such a small vessel.
Two 3 tons cranes of derrick type will be provided for shortening stay

days through effective loading works.
(® Operatlon Plan by Voyage

Assuming that the Project vessel will start at 18:00 from the
port - of Maputo, a voyage plan is sct with the conditions. below ™ to
caléulate the cruising time and stay time. Navigation days and stay
days will bé'as shown in Table 24 and a voyage will be 24.5 day.

Conditions: A. Cruising speed 9.5 knots (10 x 0.95)
| Ofdinary speed reduced by 5% . _
B. No night entrance or departure ié planned because
of insuffiéient poft guiding facilities.
C. No onshore cargo receiving facilities wakes
night loading.iﬁpossible.
h. About 10 m® of cargo will be loaded/unioaded per

hour. (6 minutes/sling x 10 slings)

l:'.‘.j

Stay days ecalculates 5% loss. (multiplied by 1.05)



Table 24; Operatioh Plan'per'vdyage

Port Distance Cruising time | Anchorage time.
Total | |
(outward) (nautical . (hours) (hours)
mile})

Maputo

Beira 520 54.7 42
" Quelimane 190 20.0 55

Nacala 325 8402 32

Pemba 125 13.2 29 N
Sub Total | 1,160 122.1 158

{Homeward)

Pemba

Nacala 125 13.2 36

Quelimane 325 ' 34.2 50

Beira 190 20.0 50

Maputo 520 c 54.7 50

Sub Total | 1,160 T 12201 186

Total 2,320 244 .2 . 344

(10.2 days) 1(14.3 days) _
Average cruisi?g speed: 9.47 Knots

In order to calculate the anchorage days of the Project vessel,

the following conditions must be takeh into considerations.

1) There are many river ports, and shallow channels are unavoidable.
So some ports could be navigated only at the full tide. So this

vessel has to wait the turnipg of the tide.
2) Most of the ports do not possess sufficient marks and buoys, so

the possibility of port call and depérture-in_ night time is
Limited. |
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3)

10.2
1.5

The efficiency of cargo work could be low, as some ports have not
sufficient land transport facilities or as the Project vesséi'has

to wait the fishing boats to come back.

Therefore, .1.5 days shall be counted for reserve.  Accordingly,
_davs for navigation and 15.8 days (14.3 days for anchorage and
days - for reserve} for anchorage, totally 26 days are set for

necessary days of . a voyage.

(Hereinafter, rbughly 10 days for navigation and 16 days for

anchorage will be‘adopted for counting a voyage.)

@

Annual Operation Plan

As the'Project‘vessel requires once a year docking and inspection

which counts 25 to 30 days.. Therefore, possible number of voyages a

year

is 13 as shown in Table below.

‘Table 25 Operation Plan per Year

Item Dayvs/Voyage X Times/Year] Annual

: days
_VOYage . 10 days x 13 times . 130 days
Anchorage - 16 days X 13 times 208 days
'DOCKyard/Inspection 27 days % 1 tipe 27 days
Total 365 days
(2)  Plan for Cargo Booking

The following cargo booking plan is determined considering the

transport record and the tranSport plan discussed and confirmed at the

field with the Secretariat of State for Fisheries,
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(D Fishing products

The fishing production of Meozambique is about-50,000 tons in 1987
as shown in Table 14, Among'that 25,000 tons representing the fishing
products excluding that of licensed fishery and non-organized
fishermen together with 10,000 tons of imported products, totally
35,000 tons is subject te distribution. The actual coastal transport
demand of the country is 2,950 tons (5,900 m3) equivalent to. 8.4% of
the above total distribution quantity.

The cargo  transport blan of the Secretariat of State for
Fisheries says for the beginning of the provision of the Project
vessel that the fishing products to be transported from the port of
Maputo, booking port of the fishing pradhcts, to the northern region
of the country such as Beira, Nacala, Pemba, etc. where the fishing
products will be processed is estimated to be 3,000 md {approx.. 1,500
tons) and the fishing products from Queliméne and Angoche, fishing
bases, to Beira and Maputd, processiﬂg'piaces and export ports, to be
2,900 w3 {approx. 1,450 tons), totaling 5,900 w3 (2,950 tons);
Assuming that the cargo will be evenly - transported by 13 tCimes
navigation per year, because there is no significant seasonal change
in the cateh of the country, the transport amount of the fishing
products of the Project vessel for the beginning should be 230 mS for
outward and 223 m3 for homeward.

According to the Fiéheries Development Plan of the .country,..as
shown in Table 19, the total fishing production of the 'indUstfial
Fishery and the combinats is planned to be increased by 2.8% a year.
Therefore, at three years_after the provision of the Project vessel,
in 1993, it is estimated to realize an annual increase in the fishing
production by approx. 5,000 tous. Accordingly, the annual increase of
demand  for tramsport is estimated as 5,000 tons multiplied by 8.4%
{(ratio of demand against whole fishing products) to be approx. 400
tons (800 w3) for the purpose of planning. _
the - detalls of booking and landing of fishing products and fishing

equipment and materials by port are given in (3) Space Demands.
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() Equipment and Materials for Fishing

The equipment and materials_for fishing (dry cargo) is planned to
be 5,815m3 per year based on the mean value 6f the past two year
record of 1987 and 1988. The calculation is pade taking into the
congideration the condition of transpori demand which has become
normal with the improvement of national economy due to economic aids
from Western European countries. Thereflore, the past two yéar record

is good for statistic data.

Among ﬁhe above-mentioned demand, only 18.3% was transported by
the existing transport vessel, RIGEL 2. The total dry cargo . should
initially " be transported that vessel as it is specialized transport
vessél for the fisheries section. MHowever, because it is not operable
due -to aging, that cargo was transported by chartering space of
NAVIK's ﬁeséel which is a coastal transport vessel. There are several

deficiencies as follows:

A. The cargo ready to cope with the vessel's call which "is non-
regular is difficult. Moreover, .planned distribution of

materials to fishing boats and stations is impossible.

B. The required space could not always be guaranteed on the transport

vessel.

C. Tishing boat should operate according to the schedule of cargo
transport vessel when needing Lo receive equipment and wmaterials

from that transporti vessel, and others.

This causcd hot ohly in activation of fishing or temporary
shortage of equipment and materials bul also damaged the efficiency of
fishing boats by forcing them to receive a large amount of eQuipment
énd materials for fishiﬁg at one time. This hinders the Iishing
productivity, then increases Lhe unhecessary expense cansed by the

loss of productivity.
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The demand to transport the fishing products and the equipment
and materials for fishing would increase with the progress of the
fishing promotion. %o the provision of the Project wvessel is

indispensable,

tor the planned transport amount 5,815 m? based on the past two

vear average, the composition of cargo in volume is ~estimated as

follows. _
Package materials {carton case, plastic sac, efc.} 55% - 65%
IFishing gears and nets | ' 20% -.30%
Bowbe and drums (lubricant, eoolant, 0xygen, ete.) 5% - 10%

Parts, others {(parts for vessels and fishing cquipment) 5% - 10%

Package méterials that accounts for the greatest compenent ratio
of the equipment and materials for fishing is normally stored.in the
refrigerated cargo hold of fishing boats. Those materials are used to
pack fishing products and those packed fishing products is also stored
in the refrigerated cargo hold. If a fishing boats has to store a
large volume of package materials at a time, this will give an adverse
effect on the fishing products processing capaCity and cargo holding
capacity. So the package materials should be supplied periodically by

small volume to fit the volume of fishing products.

As fishing gear and nels ave also kept on the deck of fishing
boat, 1if a large volume of fishing gear and nets are supplied to a
fishing boat, it will limit the working space on the deck énd démage
the work efficiency. Especially on shrimp trawlers where large-sized
machines such as winch, conveyer, etc. are placed on the &eck, it will
not only affect the work efficiency but also increase danger of work

accident,

Foir parts, if even a small part is not promptly supplied, it will
cause to stop the operation of fishing boat or factory. {Parts - are
often to be lost and not delivered.) So it is desirable to transport

parts by a vessel for exclusive use.
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Krom the above viewpoints, it is considered that the transport
amount planﬁéd by the Secretariat of State for Fisheries, 5,815 w3 is
recommended to be fully‘transpofted by the Project vessel. Adding to
. approx. 450 m3 (5,815 m3 x 1/13 voyages), the demand for equipment and
materials should alsd be calculated by considering increase after the
plovision of the Project vessel. ‘Egqually the following matters should

be taken into consideration.

A. The dry cargo hold should be designed to make vessel balance
(hull strength, trim, Stability.'etc.) with the refrigerated cargo

hoid.

B. It is not possible to enlarge the refrigerated cargo hold to match

the dry cargo hold because of future esiimation of cargo booking.

C. Some of cargo items could be transported by cargo vessel of the

other sections to fill the shortage of transport space.

D. Fishing gear and nets could be loaded on the deck or in the
refrigirated cargo hold together with refrigerated cargoes

provided to space available.

From the above reasons, the cargo booking plan is established to
satisfy 67% of Lhe transport plan made by the Secretariat of State for
Fisheries, 3,900 me per year and 300 w3 per voyvage {3,900 wd  x  1/13

VOyages). .

Therefore, the cargo booking plan of the Project vessel is

established as follows.
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Table 26 Cargo Booking Plan

S _ . (Unit: m3) .
Item Booking Plan for Year Cargo Plan for Voyage |
. Beginning @ Future Beginning . Future
Fishing Products o . | : _ o
Qutward ~ 3,000 ! 3,800 230 - 290
Homeward 2,900 | 2,900 . 228 1 228
- 5,900 5 6,700 . 453 515
Equipment and : :_
Materials for _ i |
Fishing ! _ |
) _
outward 3,900 | 3,900 300 ! 300
Homeward - | - S TR
3,900 :- 3,900 | 300 : 300
Total 9,800 | 10,600 753 L. 815
- A

_Gérgo amount for a voyage = Pooking plan for a year x 1/13 voyages

(a year) ' ' '
Satisfying .ratio to the transport of equipmént and materials for
fishing planned by Secretariat of State for Fisheries (67%)

(Note) - _ | '

thure: ‘Three years after the provision of the Project vessel (same

hereinafter)
(3) Space Demands
The cargo plah by loading port and unloading port is as shown ih
Table 26. According to the plan, the maximum space demand required to
the Project vessel is calculated as follows.
(1) Fishing Products
(Outward)

Loading Port: Maputo

Beginning TFuture

Unloading Port: Beira 1,800 m3 2,300 m3
Beira, Nacala, Pemba 1,200 : 1,500
Total 2,000 m® 3,800 m3
Space demand : Beginning 3,000 x 1/13 = 230 md
Future 3,800 x 1/13 = 292 n3
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{Homeward)
Loading Port: Quelimane, Angoche

Beginning - Future

Unloading Port: Beira 1,700 w3 1,700 W
" Beira, Maputo 1,200 m3 1,200 md
Total 2,900 wd 2,900 wd
Space demand : Beginpning 2,900 x 1/13 = 223 ms
Future 2,900 x 1/13 = 223 m3

@ Equipment and Materials for Fishing

{Outward)
Loading Port: Maputo
' ' Beginning  Future
Unloading Port: Beira, Quelimane (60% of all) 2,340 e 2,340 nd
Nacala, Pemba (40% of all) 1,560 1,560
Total | 3,900 m3 3,900 m3

300 m?
300 m3

Space demand : Beginning 3,900 u® x 1/13
' ' Future 3,900 m3 x 1/13

h

{(¥ote) Increase of the transport demand of equipment and material for
fishihg in future is not estimated for the reasons described
in (2) Equipment and materials for fishing, (2) Cargo Booking

Plan.

{Homeward) _
Although miscellaneous goods for cities other than the pquipmnent
and materials for fishing could be booked at the unloading ports, it

is not calenlated in the plan.



(On maximum space demand time) _
From the above-mentioned reasons, for the Project vessel, on the

fime when it will leave frowm Maputo to. Beira, it is the maximum
space demand. Equally the equipment and materials for fishing, is
trhnsportcd from dMaputo to prdduétion sites. FEven in the future, the
loading ports and unloading ports will not be changed. Accordingly,

the maxinmum space demand is always on the departure from Maputo.

From the above reasons, the maximum holding capacity of the

Project vessel is as shown in Table 27.

Table 27  Maximum Holding Capacity

- . (Unit: m3)
Itenm Year Cargo Booking Plan “Cargo Capacity. by,
_ ' _ Voyage
Beginning Future | Beginning | Future
Maximum Holding
Capacity _
Fishing products
(Outward) | 3,000 3,800 230 292
Equipment and 3,500 3,900 300 300
Materials for
Fishing (Outward) _
Total ‘ 6,900 _ 7,700 - 530 . 592

{4} Sctiting of Project ¥Yessel Wolding Capacity
(D Retrigerated Cargo Hold

According to Table 27, for the beginning the holding capacity
(230 w3) of the Project vessel will have a reserve of 70 m3  (approx.

35 tons). However, by counting the future demand (after three years)

292 w3, the holding capacity is set to be 300 md.
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@) bry Cargo Hold

According to Table 27, the holding capacity is set to be 300 mS. .
However, 1t requires to ensure deck strength and restoring force by
taking into consideration the loading of equipment and materials for

fishing on the deck._
(5} Space Demand Plan

As calculated in f4) Setting of Preject Vessel Holding Capacity,

the space demand for a voyage of the Project vessel is as follows.

Table 28 Space Demand Plan per Voyage

S - . (Unit: wd)
Refrigerated cargo { Dry Cargo llold Total
hold ' '

Beginning! Future [Beginning| Future |Beginning) Future

Qutward fish- _ L
ing products, 230 292 . 230 292

Egquipment & 300 300 300 300
Materials for : ' '

Fishing

Total . 230 292 300 300 330 592

Homeward fish- :
ing products 223 223 - o223 223
Equipment & ' - - - -
Materials for

Fishing

Total L2238 223 . 223 223
Total 453 515 300 | 300 753 815
1. In case where any not planned cargo booking is required on outward,

reserve of réfrigerated cargo hold or spacé on deck will cope with
it. | o

2. No plan fbr dry cargo booking on homeward is presumed, but there is
a lérge possibility of miscellaneous goods booking for cities other

than fisheries section.




3-4-3 Implementation Organization

The Project vessel will be operated by the EQUiPESCA, a
corporation under the control of the Secretariat of State for

Fisheries.
(1) Business of EQUIPESCA

The corporation is established for_promoting fisheries under the
control -of the Secretariat of State for Fisheries for the purpose. of
supply - of equipment and materials for fishing. It has its own share
of foreign currencies for importing equipment and materials for
fishing. It has its head office in Maputo and three branch offices in
Méputo, Beira and Nacéla and is engaged in acq&isition and supply of

equipment and materials for fishing.
(2) Organization of EQUIPESCA
(1) Position of EQUIPESCA in Secretariat of State for Fisheries

The EQUIPESCA 1is one of 6 corporations established under the
control of Secretariat of State for Fisheries &nd shares charge of
supply of equipment and materials for fishing. In response to the
reguest of the Secretariat of State for Fisheries {Bureau of
Industrial Fishery; Bureau of Small Scale Fishery and Bureaus in
several provinces), it acquires and supplies equipment and materials

for fishing for the purpose of promoting the fisheries.
C) Organization and Personnel Assignment of EQUIPESCA
A. Onshore

As shown in the Appendices, the emﬁloyees of the EQUIPESCA_éounts
110. However, as it has no experience.in transport vessel opefation;
three experienced persons will be additionally assigned for the

control of operation on the implementation of the Project.

76



B. Vessel

‘As the EQUIPESCA has no experience in transport vessel operation,
vessel's  crew mnembers are planned to be recruited as shown' in Table
34a. :

{(3) Business Revenue and Expenses of EQUIPESCA-

‘Phe  business revenuc and expenses and assets and liabilities

ratio of the corporation for 1986 to 1988 are as follows.

Table 29-1 Business Revcnue and Expenses

(Unit: thousand meticais)

_ Ttem 1986 1987 1988 (first half) | 1989 (budget)
Turnover 694,153 | 2,024,028 3,750,000 ' 12,295,325
¥et Profit | 53,395 9,904 " 36,280 46,325

Table 29-2 Assets and Liabilities Ratio

Item ' 1986 1987
‘Eurrent ratio {Cash, deposit/short torm. 3.07 0.36
- floating liabilities)

I'loating ratio (Cash, deposit, receivable/ 7.65 4.68
. short term.floating liabilities)
Assets ratio (Assets/liabilities) 1.48 11z
L

The EQUIPESCA is a highly reputed corporation in Mozambique bY
its business results. It is a corporation under the control of
Secretarial of State for Fisheries (100% invested by Secretarial of

State for Fisheries).

-The EQUIPESCA planned to achicve the {turnover, 12,295,325
thousand ' Maticais for 1989 (164% of that in 1988). It is because of
economic aids from international organizations based on the National
Ecoiony - Rehabilitation Plan for fishing boats rehabilitalion, vrepalr
of.fishing'facilities and enlargement of - fishing size and expansion of
dealing quantity as well as visible increase due to devaluation of

currencies.
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3—-4-4 Gperation'System

As the EQUIPESCA pessesses no transport vessel, no vessel's crew
nembhers are employéd_at present. However, until the pfovision of the
Project vessel, the following number of crew will be recruited by
targeting maihly experienced people on'boafd of the industrial fiShery
boats (EMOPESCA, EFRIPEL, MOSOPESCA, PESCAMAR).

Also the operation of the Project' vessel requires_ technical
assistance on navigation and engine maintenahce: by four foreign
officers and engineers. In the Project carly technology transler is
planhed' to be conducted to four Mozambican staffs as counterparts

{(within three years).

The recruiting plan of erew for the operation of the Project

~vessel is as follows.

Table 30 Vessels Officer & Crew Recruiting Plan

Foreigner Mozambigue - Total
{Officer) '
Captain 1 1 2
Chief Engineer 1 1 2
First Officer 1 1 -2
First Engineer 1 1 2 B
(Crew) _
Deck Crew 12 12
kngine Crew 12 ' ' 2
Cooking Crew i 2 2
Sub Total 4 ' 16 16
Total 4 20 24

Ten out of twelve deck crew are embarked Qn-boafd for cargo work
at each port of call. Therefore those persohnel are on board as deck
crew  to climinate the operation loss, such as impossibility of cﬁrgo
work_ due -to no cargo workers are found,. low efficiencf of cargo work

because of inexpericnced workers, etc. and to prevent cargo . damage.
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1t is .equally for training the workers and hull maintenance during
navigation (simple work like hammering but requiring labour). It is
also more effective in economical point of view as compared below than

using cargo service of the port workers.

(A)  Port cargo worker
@ 400 Meticais/hr x 8 x 148 hr = 473,600 Meticais/voyage

(B) Planned crew on board
@ 24,500 Meticais/month x 10 x 26/30 days = 212,333 Meticais/voyage

Accordingly the cargo work by the Project vessel is expressed (A)-(B).
(A)-(B) = 261,267 Meticais/voyage is saved.

Yote 1. Cargo work time (148 hr) per voyage is a total work Llme based
on_the'operation plan.
Note 2. When considcring the port-cargoIWOrkers, it is planned to have

8 workers/watch. - (minimum persons)
3—-4-5 Fueling and Water Loading Plan

As many of planned fishing ports of call of the Project vessel
are insufficiently provided with fueling and water lqading facilities,
the Project vessel will be required to supply fuel and fresh water to
fishing boats. Therefore, the Project vessel should be designed to
have fuel oil tank and fresh water tank for own consumption and supply

to fishing boats up to the limit not to affect whole design.
3-4—-6 “Proviﬂon Plan of Onshore Supporting Equipment

*'As  the Project vessel will conduct cargo work at fishing ports
with insufficient porg 10adingﬁunloading facilities, the following

onshore supporting equipment will be supplied on each port of call for

imptbving the operation efficiency.
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{1) Refrigerated Truck 4 ton x 2

These two trucks will be assigned for transporting . the fishing
products to Pemba and Nacala where refrigerated cargo strages are not
available. The maximum carrying capacity of truck will be 4 tons for

required carrying weight.
{2) Vork Lift 2 ton x 2

These two fork 1ifts will be assigned for transporting the
fishing products and equipment and materials for fishing to Beira and
the Project vessel. I[ts maximum lifting capacity 2 toms is set
according to the maximum weight per one sling of the Project vessel.
That assighed on board of the vessel will be used for moving cargo .an

the Ioading wharf of each port.
(3) Truck Crane o i

This will be.plaéed on the wharf Of Saéala fishing:port where no
heavy weight 1ifting equipment is available. The maximum 1ifting
weight in the initial request was 25 ton crane following to the
loading equipment of the Project vessel. |

As a result of study,. the transport plan of the Prcject vessel
does not require a large capacity,.but there will be a possibility of
Lransport a heavy weight in the future. So the crane will be of 15 to

20 ton maximum lifting capacity.
{4} ‘Tank Lorry 1

It wiil be provided at Nacale to be used for transportiug fuel
0oil supplied by the Preject vessel to hold tanks and small scale

fishing - combinats. “The capacity of the lorry will be 4 to 5 tons to

mateh with the receiving capacity of the port.
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{5} Uncovered Truck 2
These trucks will be used at Maputp and Beira for carrving

equipment and materials for fishing to small scale fishing combinats.

The carrying weight will be 4 tons for their weight to carry.
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3-5 Necessary Conditlons for Transport Vessel

Based on the study described in 3-4-2 Project for Transporﬁation
of Fishing Products, the principal particulars for the basié-design;of

_the Project vessel are as follows.

(1) Cruising speed: 10 knots
(2) Main engine PS: 1,000 PS
(3) Refrigerated hold: 300 nd
{4) Dry cargo hold: 300 md

But cargo loaded on deck should be taken
into consideration for designing deck
 strength. _ R
(5) Fuel oil tank:. Capacity to allow supply of fuel oil to other
fishing boats is to be ensured in the limit
not to affect the hull design.
(6) Fresh water tank: Same as above o
(7) Loading/unloading facilities: Derrick Boom, winch type, 3 ton 2

(8) Complement: 24

{9) Draft: . 3.9 m (to be as short as possible because
in some ports shallow bottom limits
the entrance.)

(10} Spare parts: for two year of normal operation

{11) Onshore supporting equipment:

(1) Refrigerated truck 4 ton

2
(2) Fork lift . 2 ton 2
(@ Truck crane 15 to 20 ton 1
() Tank Lorry ' 4 to 5 ton 1
(5} Uncovered truck 4 ton 2
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3-8 Technical Assistance

.Regarding the technical assistance Dby foreign officers and
engineers, from the beginning of this project Mozémbique haé requested
its realization. The:prOJGCt—site survey of the basic deéign étudy
team confirmed that_'the oberation of the Project vessel by only
Hozambican crew is difficult and the technical assistance by [foreign
offiéers and engineefs, -smooth operation of vessel and early

technology transfer Is necessary.

As described in 3-4-4 Operation System, the EQUIPESCA plans to
assign four Mozambicans to be counterparts to fqur foreign officers
and engineers for early techmology transfer. Eaually the corporation
will | additionally asSign threé éxperienced onshore operation
controllers for . arranging necessary oper&tion_ and management
organization. Tt is considered that the technical assistance from

anan is desirable.
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CHAPTER 4 BASIC DESIGN
4-1 Policies for Basic Design

The team determined the Followings as the principles for  the
hasic design For this fishing products coastal transport vesscel  and

cquipment and materials.

{1)  Study sulficiently the contents of the request of Mozambigue,
and make a basic design on the bases of the resubt obtained
by the basic design study. Ipn order that the vessel, ecquipuent
and materials will fit the objeclives and demonstrate their

performance as wuch as possible.

(2)  Take the prigciples so that the coastal transport vessel will be
excetlent in safety, sea kioduness and scaworthiness. lMgually
take into consideration energy saving, labor saving and

“maintenance cost saving as for the Project vessel. The Project
vessel will be provided with the most appropriate navigatvion

cquipment and cargo gear for the Project.

(3) Take the prianciples for design Lo reduce the management
and implementation cost ol the Project vessel which
wiil be charged by the oporation ageacy, BQUIPESCA, as

Fittle as possible. .

(4)  TIn sclecting equipment and wmaterials, those are timited
Lo the bare necessity of the Project plan, put importance
on the casy handling and the durability as much as
possible.  The spare parts should be available as easily

as possible,

(5} Design the Project vessel by laking into consideravion the laws,

regulations, status of Pisherics, route conditions, sea
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conditions, weather conditions in Mozambique,‘and further the

social status of the country.
{6) Take the rust and dust prevention measures for improvemeﬁt of

the durability of the vessel because the vessel will operate

in tropical region.

85



42 Study on Conditions for Basic Design

(1) Vessel Size

_ Since the Preject vessel is a transport vessel, the priority is
given to the cargo hold capacily and carge work equipment. The type
and size of the Project vessel is decided from the required cargo hold
capacities.

(1) Study of Cargo Hold Capacity

Based.on the previous Chapter "Plan for Transportation of Fishing

Products" the cargo capacity for one vovage is decided as follows.
A. Cargo Volume per Voyage

Table 31 'Cargo Volﬁme per Voyage
(Unit: md)

Discription of Outward Homeward
Cargo ‘ | Beginning Future -

(3 years

after)
Equipment and Loaded at Loaded at
Materials for ' Mapdto Maputo
Fishing 300 300
Refrigerated Loaded at Loaded at | Loaded at Quelimane
Fishing Products Maputo Maputo and Angoche

230 202 223

Total _ 530 592 223
Designed Hoid | 600 600
Capacity
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B. Setting of Cargo tHlold Capacity

The maximum cargo demand of the Project vessel will bg achieved
at  the departure of outward voyage from Maputo port as described in
the operation plan. Since the loaded volume is 592 m3, the demanded
volume should be 592 m3 to 600 m3,

. DNivision of Cargo Hold

The demanded volume becomes the highest at the departure from
Maputo as described in the operation plan. And based on the vblume as
a standard value, the capacity of'dry cargo hold and refrigerated hold '
shall be decided each to 300 m3, totally 600 m3 taking into
consideration of improvement of the hull balance and cargo work

efficiency.
{(2) Vessel Type

The Project vessel is decided to a after bridge with long poop
and single deck type which is a standard type for small transport
vessel,

(3) General Arrangement

General arrangement of the Project vessel shall be decided aé

follows,

(@ set a fuel oil tank and ballast water tank or ballast tank in
front of the cargo heolds (dry cargo hold and refrigerated cargo
hold) and in the lower side of them, set a section where bow

thruster and its driving equipment are installed.

(@ Lower side of the cargo hold is double bottom and used as fuel
tank and ballast water tank.

(5) Install cargo gears on the deck and secure a place for a handling

of cargo on the deck and apply under-deck stringers and pillers
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(4}

having enough strength for enduring the load on the deck including

cargo.

ACcdmmodation space 18 arranged on the cngine room at thé stern
and the space shall be as wide as equipment for 24 persons is
installedf 'The'space shall be wide for installation of the
lifesaving equipment enough to satisfy SOLAS Convention (Safety of
Life at. sea). |

Store; fuel oil tank and fresh water tank, etc. are to he

arranged behind the engine room.

Basic Outfit
Basic outfit of the Ppoject vessel shall be as follows.

Propeller shaft is simple single propulsion type and double

propulsion type shaft is not eguipped.

In order to secure the turning performance in harbors, the
rudder should have optimum area and secure the controllability
of the vessel by bow thruster. Flap rudder is not equipped.

install box keel with appropriate depth under the flat plate

keel and prevent the failure of sonar.

On the ship‘s bottom, attach enough bilge keels to reduce the
rolling due to cross wind and beam sea in cruising near the coast

as low as possible.

For navigation instrument, equip NNSS5 and other necessary
electronic equipment and form an all weather vessel.
Select the easy handling instrument, and also they have

cpough actual results.
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(5) Cargo Work Equipment

As described in'detail in (1) Operation Plan of the Chapter 3, 3-
4-2, Plan for Tramsportation of Fishing Products, two 3 ton burtoning

type derrick booms will be equipped.
{6} Ship Classification

The Project vessel should take the international classification
to guarantec the ‘quality and for  future mainténance.’ Most of -
 Mozambique vessels take the French clhssifiCation BV {(Bureau Veritas)

for the vessel structure and_equipments to 'guarantce safety. The
Mozambigque  Government suggests ~that ~one of six . international
classifications_ which can be converted to BV classification is

‘acceptab¥e. The Project vessel is designed to qualify ”to the :NK |

{§ihon Kaiji Kyokai) classification.
{7) Laws and Regulation to apply and refer

As the registry of the Project vessel will be szambique,.it will
be governed by the Mozambique internal laws and regulations. However
the - internal laws and regulations-are not yet fully prepared for the
safety  on the sea. Thérefore, SOLAS and other international

convention shall be applicable.

International'Convention for thg Safety of Life at Sea (SOLAS)
International Load Line Convention -

Iinternational Convention for the Prevention of .Pollution

®ee0

Infernational Regulations for Tonnage Measurement of Ships
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4—2 Basic Design.
4~3~1 Details

_ Principal dimensions of the Project vessel are decided by the
volume under the deck, i.e., cargo hold volume, tank volume, engine

reop volume, etc.

Cargo = hold volume is'decided by the demand of cargo. [Fuel tLank
volume : is decided by main and auxiliary engine  outputs and fuel
consumption per.voyagé{ Fresh water tank volume is decided by maximunm
boarding crew members and fresh water consumption per voyage. Ballast
tank volume'iS'decidéd-by trimming and securing of stability. Engine

room volume 1s'déterminéd by main and auxiliary engine outputs.
(1)} Volume of Cargo Hold Inside Structural Steel Materials
(@) Refrigerated cargo hold

As ' described in the Chapter 3, the required cargo hold capacity
calculated from the cargo demand is 300 wd of refrigerated cargo hold
(bale). The volume inside structural steel materials to ensurc this

capacity is calculated as follows.

Whén Vg expresses the volume Inside the structural  steel
materials (including beams, frames and stringer} and Vi the bale
volumeé of refrigerated cargo hold, then Vp/V¥g is equal to 0.66 from

the past resulls.

Therefore, the volume inside the structural steel materials of

refrigerated cargo hold is 300 n3/0.66 = 454 w3

(& Dry cargo hold
in this_éase, less space is lost because of no heat insulation or

cooling coil than the refrigerated cargo hold.
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In case of'grain loading, as even the space betwdcn-frames can bhe
nsed for loading, the loading space is almost equal to the volume
inside the structural steel materials. However, for ordinary cargo,

the volume shall be calculated as bale.

Similar to the refrigerated cargo hold,'vs.represehts the volume
inside the structural steel materials and Vg the bale volume, then

Vg/Vg is equal to 0.80 from the past results.

Therefore, the volume inside the structural steel materials = of
dry cargo hold is 300 m3/0.80 = 375 m3. Accordingly, required volume
insideé the structural éteer materials of cargo hold is  454 w3 - for
refrigevated cargo and 375 w3 for dry cargo, totaling 829 m3.  This _

volume is to be designed.

(*) Bale: The space actually utilized as refrigervated cargo hold, in
© other words, by deducting the volume used for cooling coils,

sparlings, etc. from the real heat insulated hold volume.
{2) ReQuired Outbuts of Main and Auxiliary Engines.
It is to design the required outputs of main and auxiliary

engines and fuel consumptions as follows. = These are setting

conditions for fuel oil tank volume and engine room volume.
(D Assumption of cruising speed
When taking into consideration the . energy = saving, the

economically reasonable cruising speed of the Project vessel based on

the past resulfs should be nearly 10 knots.

If the main engine dutput is increased to 2,000 to 2,500'PS, the
speed of 12 to 13 knots is obtained. Nevertheless, it is not .
economical to increase output in twice for achievement of 20% speed-
up.

Therefore, the normal cruising speed of the Project vessel will
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be. 10 knots and the requirved main engine output is designed based

on this cruising speed.
() Output of main engine

The main engine output to guarantce the 10 knots .of cruising
speed  is  influenced [from several factors like the vessel length,
breadth, propulsion efficiency, vessel type (under waterline), draft,
trim,. etc. Generally some of the most important factors are used as
factor to ‘¢alculate the resistance and propulsion efficiency, then .
calculate cutput from the below equation;

Resistance x Speed
= Qulput

Propulsion efficiency

Then multiply this value by some sea margin to obtain the main engine

output to sustain the certain cruising speed.

The required output described above is treated as the factor of
speed,  and displa?ed in tables or drawings. However values. required
to calculate the above equation are not yet decided in this stage of
project. So the output of the Project vessel is calculated by casy
method - using  dimensions determined provisionally at the field

discussion.

The following is main engine output and related speed calculated

by onie of such casy methods.

¥hen : .
Length overall {Lgp): = 55.00 m
" Length wateriine (Lyp): = 52.00m
Length P. P. = 50.00 w
Displécement: {A) = 1,100 tons
then, .
.Na]',n‘_EngJ'.ne i)ut'pu’t.(ISS) 500 700 1,000 1,500 | 1,950
rE;lii_sing- Speed {(kpots){ 9.5 10.5 11,0 12.0 12.5
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This 'shows that the_cruiSing speed .of the Project vessel with
1,000ps output will be ten (10) knots at normal navigation condition
taking into  consideration 10% of sea margin. = Therefore, the wain

engine output of the projected vessel is decided to 1,000 PS.
C) Fuel Consumption Ratio of Main Engine

The fuel consumption ratio of this type of main ' engine with )
comparatively small output and high power like that' rigged on the
Project vessel is from 140 gr/ps hr to 150 gr/ps hr. This is the fuel
consumption ratio at test operation. - The longer the‘ engine ié
operated, the worse the fuel consumption'ratio'become7as the result of
efficiency deterioration caused by the abrasion and'tﬁe aceumulation
of carbon and dust. Such secular change of fuel consumption"ratio
differs by the quality of éngine maintenance work. The “ability of
engine wmaintenance of Mozamhique is taken ‘and the average fuel

consumption ratio to be used for calculation is set to 150 gr/ps hr.
()IOMtput and Fuel Consumption Ratib of Auxiliary Engine

Same is applicable to the auxiliary engine.

First the output of auxiliary engine is examined.

It is to estiﬁate.the load of auxiliary engine before detiding
the output. However, since no details of auxiliaries in engine room
are decided, it is only to estimate the main loads and to decide the
other middle and small loads with margin from the'experiences_ gained

from.same type of vessels.
A. Main Loads
i. Load of Refrigerator
Ability of'quick freezing is nﬁt'requireﬁ 1o the'Préjeét 'véssel. 
The  Project vessel only transport cargo that are already frozen or

‘almost  frozen at other vessels or facilities. The required coolihg

load is comparatively small.
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. The capacity of refrigcrated cargo hold is'300‘m3 and. the hold
temperature is -309C. The external temperature is estimated to reach
up to 509C at the part exposed to the divect sun shine. But assuming
that the temperature of heal receiving surface is 40°C, the

temperature difference between the outdoor and the hold is 700C.

_Supposed that cargo hold height is 3.7 m, heat insulation surface
area will be 408 w from vbiume inside structural steel:materials of
refrigerated. Qafgo hold of 454 n3, an suppose that-the areas such as
heat.insulation surface area of cooling pipes is 5%, the surface area
is:

408 w3 x 1.05 = 428.4 w3

‘Assuming  that heat rate K ({coefficient of overall heat
transmission) passing through the heat insulation surface is
1 Keal/mZ.hr. °C,

Heat transmission rate (applying refrigerating load) = 428.4 nd x
1 Keal x 70°C = 29,988 Kcal/lr.

{(in Japanese tons of refrigeration, 9.03 Rtons)

Freon 22 (R22) is selected for the coolant as {1t 1Is relatively
easy to acquire in Mozambigue. Then if the sca water temperature is
309C  (condensate temperéture_is 359C), and the coolant evaporation
temperature  is- ~400C, then the required refrigerating compressor
capacily is approx. 2.8 KW/Rton by ratio curve of R-22 refrigerator’s
required = brake horsepower = and refrigeration  capaclty {from
Refrigeration Handbook). Therclore the required cowpressor capacity

is calculated as. follows:
9,03 x 2.8 KW = 25.3 KW

And considering mechanical efficiéncy of 0.85%, the input to the
compressor of 25.3 x 1/0.85 = 29.8 & 30 KW is required.

When required input for refrigerating compressor is 30 KW, total

input to the refrigerating cquipment is calculated as 35 KW counting
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requived input for pumps and fans, etc.
ii. Bow thruster Load

Bow thruster is rigged at the stem of the Préject vessel to
facilitate the access to port'énd other fishing vessel. thisg lbad
should be included in the calculation. The wind préssure side area of
the Project vessel is estimated to be approx. 240m2, If wind velocity
is 10 m/s, the wind pressure on this side (F) would be deseribed by

F= 1.0 (resistance coefficient) x 240 (vessel side area) x 0.1245 (air

density) x 10 {(wind velocity} = 1,494 kg = 1.5 ton

Therefore, ~the thrust of bow thruster shail be 1.5 toﬁs. Since
the propeller ¢ircle per thrust of 1 ton.is calculated as - 1/4 m2,
the bow thruster will be 1.5 x 1/4 = 0.375 n2 (dia. 0.7 m).

Here the propeller (bow thruster) will create 1 ton of thrust
force per 100 PS, therefore, the required input 1is, supposing
mechanical efficiehcy of 80%,

1.5 x 100 x 1/0.8 = i87.5 % 190 PS (%140 KW)

This load temporally occur at the operation in ports, but 140 KW

is the biggest load of the vessel.
iil. Other Loads

The required input for other auxiliaries in engine room and pumps
is estimated 40 KV by the past results and the input for steering
mwechanism, machines on the deck and lighting equipment 1is estimated
25 KW,

8. Auxiliary Engine Output

Trom above load  calculation, maximum required output at an

operation of rcfrigerator and use of bow thfuster ié 24OIKW as shown



below.

i. Refrigerator | 85 K
ii. Bow thruster 140 KW
iii. Engine room A0 KW
iv. Steering mechanism - 25 KW
Total _ 240 KW {330 PS)

“The required engine output supposing thal two generators operate
simultaneously on the maximum load time to share the load is

Calculated as follows.

Assuming that mechanical efficiency of generator engine is 85%,
maximum ~load of the generator is 80%, taking into consideration a
compensation of starting current of boi thruster and a compensation of

secular change, the required engine output will be:

230 PS x 1/2 wnlt x 1/0.85 (efficiency) x 1/0.80 (load factor)
= 243 PS : 250 PS

If an engine of 250 PS is selected, momentary current load by
‘operation stop of pumps or secular change due to maintenance and
control will not cause an overload trip and the vessel is kept safc
from the:viewDoint of maintenance and control because the load Tfactor
in the operation of one generator is estimated nearly 60 to 65% during

a voyage in which refrigerator is cperating.

From the above consideration, two 250 PS. engines will ‘be

provided.

“In  Mozambique, the ' frequency of shore electricity is 50Hz.
Therefore, the Project vessel is equipped with 50Hz power generators
taking 1into cdnsideration the gituation that electricity is . supplied
from ‘shore. If engines and generators are directly connected, the
revolution . ig 120 x 50/number of poles, and the revolution of 1,000

rpm or 1,500 rpm is concluded to be appropriate.
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C. Fuel Consumption of AuXiliary Engine

Fuel consumption of auxiliary engine is 180 gr/Ps.hr and the
following consumption will be appropriate considering an inerease of

consumption'due to secular change or smudge as same as main engine.
170 gr/PS.hr
{(3) Fuel Consumption of the Vessel (per voyage}

During - vovages, at léeast one auxiliary engine will operate
constantly 24 hours, and if a little margins is added to the Jload
factors of main and auxiliary engines, the load factors will be
respectively 85% and 65%. Then in .addition to the fuel consumption of
main engine, the total daily consumption will be 3.7 tons/day.
Finally the fuel consumption per voyage will be 3.7 tons/day x
navigation days of 10 days = 37 tons will be calculated.

Further if load factors of auxiliary engine is supposed at
average 40% during anchoring in the ports because the load fluctuates
between the high loading'state such as cargo handling or opening of
refrigerated -cargo hold and the iow.leading state at night, the fuel
consumption will be 0.408 tons/day. If the anchoring lasts for 16
days, the . total consumption in anchoring per voyage will be 6.5

tons/voyage,

Therefore, the total fuel consumption per 'Voyage will be
43.5 tons (54.4 KL).

{4) Capacity of Fuel Tank

One of the the Project vessel's purpose is to sﬁpply fuel to the
fishing boats and fishing combihats at the port of call. This 'supply
to the other vessels is for the small fishery opefating in the

“northern area of the country wheré'the fuel supply by téhkers is

unstable,
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For “thg coutry's fisherics (including the Induslrial fishery).
the fuel supply demand to the Project vessel.is very large. However,
the maximum suppl}_volume is limited to 50 to 60 tons (60 to 75 KL)
from the vessel typc as transport veséel for fishing products, and
then add 43.5 tons (own consumption ratid)._ Totally apprdk. 100 tons

will be demanded for fuel volume.

Therefore, althbugh the vessel requires fuel of 100 tons, the

folloWing considerations are done to calculate fucl tank volume.

" Marine Diesel oil is used as fuel. The oil is similar (o the
light oil For'automobiles in the word of Japanese, and its specific
gravity is nearly 0.80 to 0.84. If the specific:grafity is 0.80, thb
required fuel volume is 100 tons + 0.80 tons/HL = 125 KL. '

¥here in order to secure a net fuel tank volume of 125 KL =
125 m3. ‘dead o0il volume which is always remained in the tank and

actual storing capacity are to be copnsidered.

That is, since water containeéd in fuel is loaded into the tank
anleater in the air is condensated by température change in the tank,
a iot of water is vremained in- the fuel tank. Also the fuel
contaminated by precipitation of rust or dust which has occurred in
fuel supply pipes in the tank exists. It is not usable because of its
possihle'damage to enginbs. Rqually, the fuel under the level of fuel
suction pipe is not usable. Therefore, 5 to 10% of fuel 1Is always

remained in the fuel tank as dead oil.

Also 10 to 20% margin is Lo be taken into consideration in order
to decide a réquired fuel tank volume duc Lo the upper beam of tank,
actions of air cushion generated by movement of air stayed in complex
structural materials such as stringers and the vessel and protection
of overflow to the deck and Lhe sea resulting from the measurement

error by trim heel change at fuecl loading.

Supposed that acfual storing capacity of fuel tank 1is 85%,

required fuel tank volume is designed as approx. 150 Mo,
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In addition, since the vessel mainly operates in the tropical
region, heating coils will not needed and the volume increase  because
“of the coils should not be taken into 00ns1daration '

{5) Volumec of Freshﬁatér Tank

In case of the Project vessel, freshwater is used only_'fdr the
living of officer and crew, but not used for the graze of refrigevated

goods.

However, similar to the fuel.oil, freshwater is also required to

be supplied to the other vessels,

The consumption of fresh water is widely different by the = habits
of the crew. Japanese statistics show that it ranges from 20L  per
person per day for fishing boat to 400 to 500L for large size coastal

vessel.

The Project vessel is a coastal vessel, and transport that . has
many opportunity to call port, it is considered that the officer and
crew has comparatively long free time and has tendency to waste water.

100l per person per day is adopted for calculation purpose.

The Project vessel will operate continuously one of twe 250 PS
power generators as previously deseribed. Then . by  mounting
desalination equipment using the exhaust heat, it is possible to

manufacture about 1 ton of freshwater each day.

flowever, during anchorage, the water evaporator will not be used

for reasons of hygiene.

The consumption for a voyage is set {o 26 days' x 24 pefsons_ X
100L = 62.4 touns. TFrom this value, the volume of water made by the
water evaporator 1 tons x 10 days is deducted.

The required freshwater volume of the Project vessel is equal to
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Thinking similar to the fuel oil, approx. 50 tons of freshwater
will be supplied tb.thezother vessel, the required freshwater tank
volume is 52.4 + 50 = 102.4 % 100 tons (100 n3).

© The inner side of tank is cleanly painted from the first, it is
possible to use freshwater completely. Also the overflow at loading
does not pose any problem. Normally the freshwater tank will be
fully filled.

Therefofe, the freshwater tank will be'designed to be 100 md.
{6) Volume of Ballast Tank
(D Trimming

The Project vessel has many opportunities to call ports with bhad
condition. = Sometime it has to go over shallows to call port, or it
has go to the leeward of island or allows, and receive fishing
products from industrial complex vessel, and unload fuel and fishing

gears and equipmpents.

The shallow draft is conditional to the Project vessel, the 3.90m

of draft is the requirement.

Generally, the ballast tanks for trimming are desirable to be
located  at the approximately of stern or stem end of the vessel and

vessels by keeping average draft.

The larger the tank capacity is, ihc easier the trimming would
be. Even though loading ballast increases displacement, and the draft

is also increased.

Tor this vessel which operates under.severc environment against
draft limitation, the fuel tank and the fresh water tank are used for
fuel and water consumption and they are not used as ballast tank.
Therefore. an installation ol sca water ballast tank for exclusive use

is separately necded.
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In order to determine the ballast tank volume, it 1s to decide
from the past result for trimming use. That:is'if it is required to
trim 1.00 M, 50 m3 tank is rigged on the stern end or stem.

On the vessel having engine in its stern like the Project vessel,
the stern trim tends to be excessive, it is better to install about 50

m3 ballast tank on the stem end.
@5 Ensure the Stability

The Second' purpose of ballast tank is to ‘sécure the Vessel's

Stavility when loading cargo on deck.

As the Project vessel will allow cargo loading on the deck. It
is not recommended as if a heavy weight is loaded, it may cause the
lost of stability. However, it is important -to take measures in case

of cargo loading on the deck.

Regarding the strength of deck plates, it is not required for the

Project vessel as the cargo will not be so heavy.

The restoration depends on sea weather conditions.  Especially if
the carge is deformed, danger is serious, and it 1is necessary to

provide a sea water ballast tank to lower the center of gravity.

Therefore, the Project vessel will be provided with a sea water
ballast tank. The volume of this tank 1is determined from the
experience that about 50 mS of tank under lower deck is -enough to

prevent rising of center of gravity due to load on deck.

Accordingly, for ballast tanks, a 50 m3 tank on the front and
another 50 m3 tank under the lower deck, totally 100 m® is designed.
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(7} Volume of Engine Room

In the engine roow, not only main engine and reduction gear,
propeller shaft and other equipment required for vessel propulsion,
but also power gencrators to supply electricity to whole vessel and

their engines, distribution panel, etc. are installed.

Moreover, various kinds of heat exchangers, pumps and filters
will be mounted in the‘engine room. In the Project vessel, adding to
thoée, the refrigeration “equipment and water evaporator will . be
installed.

It is also required to study on the possibility of installing oil

separator, incinerator and others for preventing sea water pollution.
AS the engine room of the Project vessel will be operated by
foreigners, it should be larger than that of convenlional Japanese
transport vessel.
Considering those factors, the length of the engine room is  set
40% of Lpp which is a little longer than ordinary value of vessel of
same type and its volume at 24% of whole volume under deck.

(8) Other Volumes

A volume of 40 m® is designed Cfor containing bow thruster,

lubricant tank and coffer dam.
{9) Design of Hull Dimenstons

Based ‘on the above calculations, various volumes required for the

Projectl vessel are:
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Cargo Hold inside volume 829 mo

Fuel Tank volume 150 m3

Freshwater Tank volume : 100 m3

Ballast Tank volume 100 m3
dug}ger : R ) 40 md

Total 1,219 md

Other than the above, (Vp) x 0.24 m3 of engine room volume is

needed.

Taking the average value of transport vessels of the same . type as
the Project vessel, the ratic of Lpp, breadth and depth will be set as

follows.

Where: -
L {Lpp)/B = 5.0
B/D = 2,22

CN is obtained from the following formula.
CN=LxBxD=50x2220x2.22DxD = 24.642 D3

On the other hand, the under deck volume VD is expressed by
Vb =L x BxDx Cbx alpha.

Accdrdingly, Cb of the Project vessel is set as 0.67 from the
resulls of vessels of the same type 0.65 %o 0.7 and alpha is set - to
1.06.

VD = 1603.9
= 24.642 D3 x 0.67 x 1.06
N3 = 91.648 Therefore, D = 4.509

From the above,

D= 4.509
4.509 x 2.22 = 10.01
10.01 x 5 = 50.05

t
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The - rough size of the Project vessel Is set ag:

Lpp = 50,00 m
Breadth = 10.00 m
Depth = 4.50 m

{(10) D¥ (Dead Weighi)

" The 'Mozémbique requiremnent for the dead weight was 800 tons.
liowever, even considering the capacity of refrigerated cargo hold, dry
carge hold, fuel3oi1 tank, freshwater tank, and ballast tank, and in
addition to those even if the welght on deck load cargo is taken into
consideration, the weight of cargo reaches only around 530 tons. TFor
-the Project ?essel;jfhere is no need to have dead weight heavier than

necessary aiso from the viewpoint of the draft limitation.

Thefefdre, based on the major dimensions of the vessel, the draft
at the highest time is set to 3.60 w. The displacement of the vessel

will be 1,150 tons (L x B x d x Cb x sea water density).

Simitarly the displacement at light weight (designed draft 2.09
m} is calculated as 600 tons. '
From the above, the dead weight of the Project vessel is:
(Full Yoad) (Light load) (Dead weight)
1150 tons - 600 tons- = 550 tons

Then the dead weight of the vessel is designed o be 550 tons.
{11) Complcment and Living Quarters

As the bejeét vessel is dcsigned for a poop vessel, the living
quarters for 24 officefs and crew members will be -installed in the
podp'or on deck rOOMm. '

:Iﬁ this size of ordinary tfansport ves$el_in Japan the number of
'crew. members is about ten and the spéce used for living quarters 1ls
approx. 10m? per person. llowever, space in the Project vessel limited
because _of the number of persons on board. Living space for one

person.is_to be limited Lo approx. 6.0 m2_no avoid the rise of center
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of gravity.
ILf the space for a person is S.O m2. then
24 x 6.0 nl/person = 144 m2

Tahl- 32 shows the living space per person (including 1Iliving
room, galley, dining room, food hold room, air conditioner vroom for
living space, toilet, bath rdom, shower room and amusement room, and
excluding office room, store room for ‘deck work and engine work, and
carbon dioxide cylinder room} in recent Japanese refrigerated cargo

transport vessel and general fishing vessels.

Table 32 Space of Living Quarters

Space m2
Number Vessel Lg=m G/ton Space Crews |[————]
me Crews
' i b, 757 3
ui, Reefer 118 0,7 768 | 20 ~:8.4
2 Reefer 79 994 229 20 11.5
3 | Reefer 69 499 i54 17 9.1
4 Purse seine 36 170 48 - 11 4.4
_ | Transporter _
5 Bonito pole- | 56 499 19 | 35 3.4
and-line
fishing boat -
6 Squid fishing ! 55 299 179 22 8.1
boat :
7 North Sea 57 349 | 183 32 5.7 |
Long-iiner . '
8 Tuna Long Linej 47 379 _ 132 21 6.3
9 Ocean trawl 52 279 | 167 | 29 5.8
10 |Bonito pole-and 46 329 | 109 28 3.9
~line fishing
boat _
11 Pursc seine | 35 135 | 1864 | 30 | 5.5
12 Salmon Gillnet| 32 127 64 18 3.5




4—3-2 _Baﬂc

The basic

equipment is as follows according to the previously described study.

Design

design of the Project vessel and onshore suppotlring

{1} Coastal Transporti Vessel for Fishing Praudéts

Cruising Sca Arca

Classification

Applicable Laws

and Regulations

bridge poop type 1 stern

engine, 1 shaft refrigerator

and cargo transport vessel

Coastal area of Mozambique

(Offshore. area)

Nihon Kaiji Kyokai (NK},
NS, MNS

SOLAS rules for cargo vessel,

Iinternational maritime
regulations (full draft,
sca pollution)

Tonnage. rules of 1969

international tonnage

—
Classification Item Specifications Q'ty
General Type of Vessel Single deck type, after
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Classification Item Specifications

Principal LOA: approx. 55 m

Particulars Lpp: approx. 50 m
_Bfeadth:approx. 10 m
Depth: approx. 4.5 m
Draft: approx. 3.9m
p/W: . approx. 550 tons

Ref. €. hold: approx. SOG a3
D. C. hold: approx. 300 md

Fuel oil tank: approx. 150 m3
Freshwater tank: approx. 100 m®
Ballast W. tank: approx; 100 w3

Cruising speed:.appfox. 10 knots
M. engine PS: apﬁrox. 1,000 PS
Endurance: approx. 7,000 miles
{Fuel tank volume x 91%)
Complement: 24

Hull Ref. Cargd;ﬂold approx. 300 m3 (Bale)

Ref. temperature ~300C

Single layer hold
Cooiing_with direct expansion
system of hair pin coil
Hold opening to be large as

possible for easy carge work.

Dry Cargo Hold approx. 300 n® (Bale)
Single'layer.héld _
Protéctiﬁg materials fotr
hull and carge provided
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Specifications

Q'ty

i

"iSteering Equipment

Electric hydraulic drive

classification Ttem
Fuel 0il Tank approx. 150 md
' Double bottom, placed on stern,

Facilities for supply to other
vessels and outside tanks
No inside heating coil

Freshwater Tank approx. 100 m3
Placed on stem
Facilities for supply to other
vessels and outside fanks
Tank insde to be painted with
pure epoxy and treated for
rust prevention

Ballast Tank approx. 100 w3
Placed on stem and double botton

1 Corrosion-proof inside for

seawater ballast tank

Cargo ¥. Equipment |Derrick boomr, burtoning type 4

' 3 ton _

Electriec hydraulic winch 5 ton

Anchorage Equipment|Windlass (stem) 1
Capstern {stern) 1
Anchors and others i
Bow thruster, Propulsion 1.5 tons|i
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‘Specifications

‘Classification Iten Q'ty
Robm:for.officers, public space
and other rooms provided with
air-conditioner o
Sanitary space other than:galley
will be separatéd-for-officers'
and other crew members g
'Warehouse for'storing'somé goods‘
to be installed. '
Living Room for Room asSignméht
Crew Members Foreign 0fficer:(4)'l person/room| 4
| Mozambique officer:(4) 2/roém 2
Mozambique crew: (16) 4/room| 4
Total 24 10

Hull Painting,

Deck Covering

‘poop deck 50 mm) to be

Painting and rust inhibition

to be made for weather conditions
of cruising areas. '

For heat insulation and
protection of hull and éargu,

wooden deck (main deck 65 mm

installed.
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T to 38 m

Clasélficatiou C1tem Specifications qQ'Ly
Navigational Navigational Gyrocompass, Auto-pilot, 1
and Communi- Instruments Radar 2
calion hirection finder 1
Instruments Acoustic sonder 1
Dopplér log 1
Magnetic compass 1
NNSS 1
S0S bouy 1
Barométer 1
Engine telegraph, wind velocity 1
and direction meter,
helm indicator, other instruments
Communication’ Main SSB radio {telephone) 1
Ihstrumeuts Sub SSB radio (telephone) 1
Méteorological fax. 1
International VIIF telephone 1
Public addressor 1
Other necessary instruments 1
Navigation Lifesaving, lire In compliance with SOLAS L
Safety Extingushing,
Equipmént Protective
‘ Equipment,
Traffic Boat FRP outbhoard motor boat of 1
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Classification

Ttem

Specifications,

Q'ty.

Engine

Electrical

Ohters

Main Engine

Propeller

Auxiliary Engine,

Generator

Refrigerator

Evaporator

Other equipment

Power Source

Spafe Parts

Air starting type -~ 1 )
middle speed Niesel epgine
1,000 PS (with reduction gear)
Fixed pitch, aerofin type

Alr starting Diesel engine
250-PS, 225 V, 200 KVA, 50 Hz
Three-phase AC generator

R-22 directo cooling type
{Refrigeratiﬁg temp. - 300C)

Compressor 30 KW

- Condenser, Liquid receiver

Refrigerator for food for

vessel internal use

Evaporator using main and
auxiliary engines waste heat
approx. 1 ton/day

Air éompressér and pumps to be
provided according to vessel

classification

Main power: AC'220 V, 50 Hz
three—phase,'receiVer and
distributor

_Emeréency power: DC 24 V,
single'phase, receiver and

distributor
Onshore power receiving system

for 2 year normal operation
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(2) Onshore Supporting Equip=ment

e

Classification

Ttem

Speciflications

Q'ty

Onshore
'Sdpporting
Equipment

Refrigerated Truck

Fork Lift

Truck Crane

Tank Lorry

Truck

Max. carrying weight 4 tons
Assipgned to Pemba/Nacala

1 to each

Max. lifting weight 2 tons
Assigned to Beira/Vessel

1 to eaeh

Max. winching weight 15 to 20 ton
Standard model
Assigned to Nacala

Max. carrying wcight=4 to 5 tons
Standard model

Assigned to Nacale

Max. carrying weight 4 tons
Uncovered
Assigned to Mapulo/Beira

1 to each
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4—~4 Building Plan
(1) Basic Policies

The Project vessel is a ceoastal transport vessel for tranporting
the fishing products énd'the equipment for [lishing in Mozambique.
fowever, on the basis of the country's policy, it is required that the
Project  vessel meets various international treaties concerning - ihe

safety.

_Therefore, thé shipyard to construct the Project vessel has to be
experienced inbuilding vessels to which international treatles are
applied.  In -addition to this the refrigerated cargo hold is a
réfrigérated -hold * for fishing products, so the piping of this
refrigeration is not of air circulation type adopted for cold cargo
'tranSportér bul the cooling coil type, therefore, the shipyard with
the experience of building fishing vessel with such refrigerated holid

is desirable.

The Project vessel is also exported te Africa, one of the special
region within the developing countries, the shipyard has to have

experience of exporting vessel to African nation.
{2} Impleﬁentétion System of the Project
(1) Implementaion System

After the E/N'of the Projeét, a selected Japancse consultant has
to condict detailed discussions with implementing organization of both
countrics for the detailed design, exccution of tender specifications,
acquisition- of facilities and materials and preparation work for
accepting the Project vessel of Mozambique based on the pelicies of

Lthe basic design study and establish the implementation plan.

The implementation plan shall indicate an optimal program to
Cqmpletc'the delivery of the facilities and materials within the term

decided by the E/N.



The Secretariat of State for Fisheries of Mozambigue 1is
responsible fdr the implementatibn of the Project and has to conduct
necessary prbcedures for signing the consultant .agreement,
building agreement, opening of-bank'abcount based on the contract,
proxy for payment. The EQUTPESCA is in charge of operation of the
Project vessel and onshore supporting equipnent under the control and

guidance of the Secrectariat of State for Fisheries.
(2) Control System

The consultant, baséd on the policies fof the Grant Aids of the
Governmént of Japan and'the.ConSultant agreement, has To organize a
through project team for the detailed design and supervision over the
brogression- of workeg in acéordance'with'the objectives of the basic
déSign; It shall cbnduct‘ smoothly the approval of _drawings,
inspection by assistance, supervision. of building work, etc..and give
advised and recommendations necessary for the completion of work

whithin the term.
(3) Pfovision Plan

As the contractor will be selected by the tender among the
prequatified firms companies for the tender. The all in one tender of
the Project vessel and onshore supporting equipment will be made to

simplify the work for money saving.
In addition ‘to this, the selected contractor has .responsibility

to  transport and deliver the Project vessel to Mozambique after its
completion in Japan. '
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(4) Share of Charges

@) Scope of charges to be borne by the Government of Japan

- In paée'where the Project will be implemented by the Grant Aid of

the Government of Japan, the share of charges for Japan is as Tollows,

A
8.

Building of]a coastal transport vessel for fishing products
Spare parts:for 2 years as for normal operation of the vessel

Supply”af'bnshore supporting equipment

. Sea transportation of the above A., B, and C. to Mozambique
cand usual insurance premiums.

. Consultant service such as execution of detaiied design, support

for tender and supervision of works

(® Scope of charges to be borne by the Government of Mozawbique

In case where the Project will be implemented by the Grant Aid of

the Government of Japan, the Government of Mozambique will share the

following charges.

A.

p.

Acquigition of all permissions, approvals, licenses,
authorizations and others concernihg the possesgion of the
coastal transporit vessel and onshore supporting equipment

and those necessary for the implementation of the Project
SmobLhICUstom clearance and tax exemption procedures for all
faciliiies, equipment and.materials Lo be imported to Mozawbigque
in reldtion with the Project

Offer of facilities for Japanese nationals to enter Mozambique
and stay'in the country for the purpose of the Project

Other matters not included in the scope of the charges to be

“borne- by the Government of Japan and necessary for the implemen-

‘tation of the Project.

{5) Process of Building'ﬁerk

The outline of building and provision process of the Project
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vessel and equipment and materials is as follows. 2 months for the
execution of the detailed design, 2 months for the tender and contract
with contractor, 8§ months for the buildihg.' 1 month for cruising,
totalling 13 months are estimated for the Project vessel, and 2 months
for the detailed design, 4 months for manufacturing or acquisition and
2 months ﬁntil delivery, totalling & months for the onshore supporting
equipment. -
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@} Process' Chart of Building {(Coastal Transport Vessel for Fishing

Products)
" by 2 34 4 540 6 7 |8 o 1 10 { 11| 12 { 13
- -
]
*
B construction -+
i Agreement
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i the Government of
Et Japan
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() Process Chart of Acquisition (Onshore Supporting Equipment)
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CHAPTER 5 OPERATION AND MAINTENANCE PLAN

5—1 Operation and Maintenance System

The Project will be implemented by the EQUIPESCA under the
control of the Secretariat of State for Fisheries. The EQUIPESCA will
be in charge of planning and execution of operation and maintenance of

the Project vessel.

The corporation will make a proper personnel plan and crew
assignment including 4 forcign officers and engineers necessary for
the operation of the Project vessel and the technical assistance. 1t
will also make necessary arrangements until the provision of the
Project vessel. Therefore, no problem is T[oreseen concerning the

operation and maintenance system.
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5-2 Maintenance and Centrol System

The maintenancé blan of the Project vessel will 'be_ made and
executed by the EQUIPESCA.. The equipment and . technical level of
repair facilities in Mozambique is as follows: '

The Project vessel may be maintained by periodical docking in one
of  the following shipyards or repair facilities ét their téchﬁical
level. Three national'shipyafds. EMANA,:ENAMA and ENABE, and three
corporations under Ithe. COntrol' of the: Secretariat of State for
Fisheries, NAVIPESCA, TECNIPESCA and TECNABE.

" There aré_three”shipyards in Mozambique, two in'Mapﬁtoz(EﬁANA and
ENAMA) énd one in 'Beira-(ENABE), where steel - made vessels..are
' repaired. These shipyards are now restoredfby the ﬁids from Soviet
Union,  Portugal  and France .and their technidue_ have  become

equal to international level.
They are capable of.repairihg coastul vessels, fishing boats,
military ships and partly fofeign vessels cruising in  the country's

territorial waters.

No specific problem is presumed also for the maintenance of the
Project vessel. ‘

Facitities of shipyards,_EMANA. ENAMA, ENABE and NAVIPESCA are
listed in. the Appendices.
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53 Operation and Management Cost
(1) Budgetary Measures

The budgctary_measures for the operation and wmanagement of the
Project vessel will be taken by the governmental subsidies of 53,000
thousand Meticais & year. _Adding to that, the cost will principally
be covered by freight to be:.paid by beneficiavies by setting proper
freight rate.. Furthermorc,_in the event that the revenue and ekpenses
closes in deficit at cach end of term, the Secrctarjat'of State for
Fisheries plahs to demand proportional burdens to beneficiaries of the
Project vessel according to utilization rate. Therefore, it will be
no problem in regard with the budgetary measures of the Projéct

‘vessel .

The operation and management cost {after receiving governmental
subsidies}) and the freight'rate after the provision of the Project

vessel is estimated as follows.

1™
Item : Average of Average of
' [irst 3 years second 3 yéars
Operation and management'cost thousahd thousand
{after receiving governmental  Meticais Meticals
subsidies) 314,572 150,473
| ' (311,273)
Freight rate Meticais/md Meticais/m?
(Based on: Maputa to Beira)
Fquipment and materials 29,700 13,000
for fishing . (26,800)
Fishing products . 41,600 18,100
' (37,500)
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“For the first three years, foreign officers-and‘engineers_will be
on board, and then the vessel will be operated by only Mozambique
of flcer and crew.

Value in ( ) represents in case foreigners are continuously on

board.

1.0
1.4

Adjusting coefficient by unloading port  Maputo to'Beira

Nl

Adjusting coefficient by nature of cargo Fishing products

Freight/ton and'cost calculation is given in the next page.

The other detail calculations are shown in the Appendices.
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{(2) Pcrsonnel Plan

For the beglnnlng of the operatlon of the Project -Veqsel 4
foreign officers and englneels will be employod by the Secretallat of
State for Fisheries for the technical assistance on operation and
navigation. Therefore, the PloJect vessel will be operafed by 24
members including 20 Mozambicans. The technology traaner from- the
foreigners to the counterparts of Mozambique will ‘be completed within
3 vyears, and then the vessel will be operated by 20 Mozambicans., No
crew a581gnment problem is foreseen concernlng the operatlon of the
' PIOJGCL vassel. Turthermore, 1ega1d1ng the onshore operatlon control,
as previously desoribed,o three expollenoed peisons will be nowly

employed. Therefore, no problem is found also in this matter.

The opelatlon and management cost in relatlon with the operatlon

and pelsonnel plan is given in the Appendices.









CHAPTER 6 EVALUATION OF THE PROJECT

6—-1 Effects Expected from the Impiementation of the Proldect

The [isheries as an industry consists of three factors, (ishing
products, carry and sell {process). The Project is to resolve a
problem of carry of the fisheries in Mozambique. Effects to be

expected by the Project are as (ollows.

{1) Increase in [ishing production and acltivation of Fisheries by
smooth carrying and transport of fishing producls and equipment

for fishing

As previously described, the country's fisheries suffer from loss
in production because of shortage of the wmeans of fransport for
fishing products which resulfs in their transport by fishing boats
themselves to exporting perts or consumers’ area or stop of  operation
due to late arrival of fishing gear and materials., The implementation
of the Project will improve such situation and diminiznh loss in

production to lead to the increase in production.

¥hen estimating Lhe effects Lo be brought by the lmplementation
of the Project, iF it will diminish loss of 2 davs per year for 84
fishing boats belonging to the industrial fishery and that of 2.5 days
{or 1.1%) of about 17,300 fishermen affiliated to combinats of various
regions, it will result in the increase in  sales of 270 million
Meticais and 50 million Meticais respectively. Therefore, it will

hring an additional 320 willion Meticais Lurnover in total.
{2} Increasc of opportunitics for manpower training

It is planned 1o assign 20 Mozambicans including 4 trainees for
of ficers and engincers on board. Therefore, there will be widen place

For training. Especially, for the beginning of the Project, 4 forcign

129



officers and engineers will give techniéal'assistance on navigafion of
the Project vessel. The crew members who will get the navigational
techniques with the Project vessel will be major crew members of
Mozambique and  contribute to the developmcnt aﬁd promotibn of the

fisheries in the couhtry.
{3) Supply of animal ptotein te people

The implemenfation of thé:Project will allow the tfansport of
fishing ' products to moie.éonsumérs‘ areas, especially to northern
regioﬁs of the  country whefe'bresentiy no distribution route is
available from the Fishing stations. It will lead to enlargement of
domestic market for fisherics and assure the_supply of animai protein

to regional residents.
{4) Improvement in gquality of prbcessed marine products

The Project vessel will allow the reguiar' carrying in and
ccarryling out of raw materials for processed marine producté. It will
not only lead to preveﬁt deterioration of quality due to fluctwation
of preserving time oflraW'materials and products at fishing production
base, fishing boats énd processing places, but also pefmjt toc control
always quality of processed products on fixed conditions., Therefore,

improvement and equalization in quality of processed products.

Equally, the cold transport of processed produbts w%ith the
Project vessel to exporting ports and consumers' areas will. eliminate
deterioration of products freshness and permit the transport of good

products to end consumers.
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62 Appropriateness of the Project

'There are 11 main fishing poris in Mozambique. The industrial
fishery including three nafionai corporations and foreign joint'
ventures and the small scale fishery where about 43,000 fishermen are
'engaged are carried out. In order to further develop and promote the
fisheries of the country, é'tfansport vessel as the means of trapsport
is necessary to ameliorate the important factor of the Tfisheries
"Carrying”, The iﬁplementatian of the Project is expected to bring
various  effects as described in 6-1. Since - the EQUIPESCA,
implementing organization of the Project, will take proper budgetary
measures and make personhei-arrangement, and thé country possesses
sufficient repair and maintenance facilities and engineers, the
Project is highly apprOpriate.
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CONGLUSION AND SUGGESTIONS







CHAPTER 7 CONCLUSION AND SUGGESTIONS

7—1 Conclusion

Since the Project shows a high expectation to  the cconomic
devetopment  of  the country, the Government of Mozambique gives  the
highest priovity Lo the Project. The objectjves.of ithe Preject are Lo
resoive  the problem of transport of {ishing products and further 1o
develop and promote the fisheries by replacing the RIGEL 2, which is
only one existing transport vessel for fishing products and no  more

repairable due to its high age, with a new vessel,

The scope of the Project covers the building of a coasial
transpert  vessel for fishing products and the consodidation  of
supporting equipment for improving the operation elficiency  of  the
Project vessel. The tLranspori vessel is  equipped with both
refrigerated cargo hold for {ishing products and dry cargo hold Tor
equipment  for fishing. 1 is also for supplying fuel oii  and {resh
water to Tishing boats. This multi-purpese iransport vessel g
designed to be opltimal Tor the lisheries of the country also hy taking
inio consideration of ihe transport demand alteration in  future.
MNorcover, the onshore supporting cquipment are also designed 1o be

optimal.

it i3 ovaluated that the Project as a bighly public cnterprisze.
Because the implementation of the Project wiitl not only contyibute 1o
the development and prowmotion of fisheries by realizineg regular vessel
assignment between Tishing statiens and consumers’ arcas and exporting
ports,  hut also will serve as the means ol supply of teod and other

Viving poods to regional residents.
The existing transport vessel is  severely detertorated  even
giving possibility of opevalion stop. Therefore, a cpergopl  N0ASUFeS

shall  be taken. Since proper maintenance and mainienance  sysiem is
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established and necessary budgetary measures are taken, and any
problems have not exist in adminis‘trativé 'aspe'ct,. demonstrate no
problens concerning the control of the Project, it is con_si_dered' that
the OGrant Aid of the -Government of Japan for the _?roject is

appropbiate.

133



	CHAPTER 3 CONTENTS OF THE PROJECT
	3-4 Contents of the Project
	3-4-1 Conditions of Ports of Call
	3-4-2 Plan for Transportation of Fishing Products
	3-4-3 Implementation Organization
	3-4-4 Operation System
	3-4-5 Fueling and Water Loading Plan
	3-4-6 Provision Plan of Onshore Supporting Equipment

	3-5 Necessary Conditions for Transport Vessel
	3-6 Technical Assistance

	CHAPTER 4 BASIC DESIGN
	4-1 Policies for Basic Design
	4-2 Study on Conditions for Basic Design
	4-3 Basic Design
	4-3-1 Details
	4-3-2 Basic Design

	4-4 Building Plan

	CHAPTER 5 OPERATION AND MAINTENANCE PLAN
	5-1 Operation and Maintenance System
	5-2 Maintenance and Control System
	5-3 Operation and Management Cost

	CHAPTER 6 EVALUATION OF THE PROJECT
	6-1 Effects Expected from the Implementation of the Project
	6-2 Appropriateness of the Project

	CHAPTER 7 CONCLUSION AND SUGGESTIONS
	7-1 Conclusion


