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.Chaptei‘ 2 “Contents of the Project

2—1 Objectives of the Pro]ec,t - ‘L
In the FSM, an island country with a targe number of islands scattered in a vast sea area, the
sea transportanon sector plays an mdlspensable role for pexsonal exchanges transportation of
~ living commodities and COnslruchon equipment to prowde for better social infrastructure;
domestic physmal distribution of copra, ﬁshe:y products etc., and export of those products lo
international markets. Additional important ‘tasks are to develop and promote the rural
fishing villages, and to dissolve the economlc disparity between the cnty areas and other areas.

The FSM govemment laid down the F:ve-Year Plan for Rationalization of Sea Transportation

“to improve its marine hansmﬂaho;l policies under the Second National Development Plan
(1992 — 1996), and set up the followmg objectives. "In the fi sheries sector the govemment
well reoogmzes the importance of the fisheries in view of countiy’s natural environment, and
is proceeding with the preferential items set up in the Second National Development Plan.

iThe develoPmcnt plan in the sea transportation sector] _
" (1) To review and improve programs of seaport operatmns and mamtenance implemented
- by each state govemment to ensure more eﬂiaent domestlc and international sea
: transportatlon services; : '
(2) To reduce subsidization to the fi el(l-lnp vessel opemtmns to the mlmmum extent neces-
sy to mamtam continued lmpwvement in the quahty, and
(3) To prepare and 1mplemenl for the succeedmg five (5) years a program to prov:de replace-
ment of overage vessels, : :

{The dcve[opment plan in the ( shenes sector] :
(D) Toi increase the fishing y:eld and eammgs of forelgn currency
' (2) To c0n31der the protection and rearing of the depleted fish spectes in the reefs which are
" in danger of extmcllcn and have a remarkabiy deueased ﬁshmg ynelcl due to
o OVereprmtalxon T : : SR
' (3) To consider countenneasures for sc:ienuf'c evaluatlon ‘and conscrvahon of the fishery
resoumes m uts own excluswe economxc zoné bound under rat:t” cation of the law of the
: (4) To promote hlgh gmde vocational trammg for ﬁshery personnel of succeedmg genelallons
" who wﬂl play core roles in the fi shery mdushy : :

Under the above ztem 3) of the sea transportatlon sector this: Pro;ect is to mtroduce a new
) Vessel reptacmg the Exnstmg Vessel, an old and ‘much detériorated landmg craft vessel which
. reqmres mcreased costs for dockmg, operatlon, and mamtenance due to breakdowns, repairs,
and decreases operatxon “effici iciency. By mtroducmg this vessel, the FSM will improve its sea
- transportahon capabmtles, théreby contributing to the develbpment and promouon of the rural
-~ fishing villages with respoct to the increase of the ﬁshmg yield as referved to in the above-
' mentloned item (1) of the fi shely sector It is also among the objectwcs to strengthen and -
sheamlme thc eiﬁciency of lhe FSM gov.emments publlc suppOrt system for the



transportation sexvices in favor of the rural fishing villages.

2-2 Basic Concept
This is a Projec.t to construct a vessel to replace the exi'sﬁhg landing craft int'er-islands \’eseel
the Existing Vessel, for the purposes described i i the preceding subsect:on 2-1, ’I‘he sizes

and main specnﬁeahons of the requested vessel are hsted together with the emstmg lanclmg
craft vessel in Table 2—1.

Table 2-1 Comparisogvo‘f_thc main specifications

ltens : ~ Requested vessel | Ex1st1ng vessel

Type of vessel _ Lanoing'cra[t fype Landlng craft type
Length (overall) Approx. 60.0 m e 5458w
Breadth ' Approx. 2.7 B - ‘ 10.80 n :
Designed: dlaft -] Approx. L3 ) 3.75 n (Full load'draft)
Deadweight tonnage 1 3ppr0x; 1,000 tons . o 345't0hs'
Gross tonnage Approx. 1,300 tons ' 813 tons
Carge hold (dry) ' h Approx. 1,800.m3_ o - l 219 »®
Cruising speed - Approx. 2. 5 kﬁots L lpbroa. 10.0 knots
Nain engine : 1,500PS x 2 = 3,000 PS | 900 PS x 2 = 1,800 PS _
Cargo gear . * Deck crane L Perrick boon
Rampsay ~ ¥idth Approx. 2.5 n L Approx.' 4.0 m

;. Length . | Approx. 6.0m = Approx. 1.5 a ]

Considei‘ation of the Basic Design i

4))] ’l‘ypc of Vessel

In cons:derahon of the basxc desngn the type of Vessel is to be lreated ﬁrst on the' |
 basis of the requested type and the aclual opemtton results of the Emstmg Vessel '

- In the case of the FSM and other lSland ceuntncs in troplca! and subtmplcal areae,
individual islands are located in atolls or suxrounded by base reefs. There are deep
channels between island that may prov:de approaches to specific islands, and 1slands
that are rather densely populated are utifized as good porls equlpped with port and
loadmg facilities that enable ordinary-type vessels to come a!ongs:dc. There are six (©6)

~ports in the FSM; the Pohnpei Harbour (Pohnpel), the ports of Weno and Dublon
(Chuuk), and the ports of Colonia (Yap), Lefu and Tafunsak (Okat) Harbors in Kosrae,
all of which are located in or in the v:cmlty of state Centers Large mternahonal' _

. fre;ghters and container shtps can call at those ports and use thexr toadmg facmhee, and "
800-GT-type fi eld—tnp vesseIs operated hy each state have Iheu.‘ base ports in those
ports. - '

h In the rural ﬁshmg wltages in the outer 1slands of the FSM however, there are no Welll
axrangecl port and loadmg facnhhes because they are thmly populated and surrounded by
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atolls and base reefs. Thus the ordinary-type field-trip vessels that are operated by the
- state governments are fon.ed to transship passengers and cargoes to boats offshore for
loadmg;unloadmg Those cargoes and passengers may be at the mercy of weather, and
sea conditions, and danger thus pre-cludmg the use of such vessels for transportation
" and/or unloadmg of heavy cargoes such as construction machinery, equnpment and
materials, vehicles, generators, ete. A landing craft, that can touch down at simple
~ bank fauhtles or secure approach to coasts by beaching in the rise and fali to
load/unload cargoes through the bow door is very effective for sea tranSportatlon to the
rural fishing villages in the outer islands. Even if a beaching appreach is impossible, a
fanding craft may come near to an island within the limit of its draft because of the
~ specific form of its boltom and gyralion capacity, and thus it is safe and more effective
than ordmary -type vessels in transshkppmg cargoes and passengers to/from boats.
Utilizing the characteristic vessel form and functions, the Existing Vessel is an
- indispensable vehicle operated as an inter-islands vessel to meet various public
| purposes, including transporlalmn of construction equipment, materials, and machinery.

: _In add:tmn to the physmal hnkage in sea transportahon services, the Exnstmg Vessel '
with its Specxf ic hull functions such as direct beaching, and close approaches to istands,
- is incidentally very effective for enhancing the awareness of the sngmﬁcance of the
'fedemlism of the FSM in rural fishing villages under admmlstratlon by, lhe state _
- govemment :

"'Smce the requested type of landmg craft is ;udged necessaxy and appropnate gwen the
above factors, further con31derahon will be given to the basic desngn on the premse of
a inter-islands Vessel of a landing cralt type. '

(2) Slze of Ihe Project Vessel : : :
It was determined that the Pro*ect Vcssel shoutd be less than 60 mcters long and its
draft not more than 3.75 meters deep, ie., the same as Lhat of the Existing Vessel under
 full load, because it will run through narrow and complicated channels in atolls and/or
~reefs, Under those restrictions, a repiaccment vessel with greater load weaght and
. capacily was, requested but the Vstel’s size selhng wxl’ be made in conmderahon of the
followmg problems and condmons -

. 1) As lhe pubhc services, lhe PmJect Vessel w:il be engaged in sea transportauon
serv:ca for the rural ﬁshmg villages in the outer isfands. A pat of the ﬁxed'
‘ expenchtur& of the operatmn cost will be covered by the budget allotment of the FSM
e gow:rnment and the fuel cost for cmtsmg will be bome hy the users such as state
governments and the commumues  Thus, it is lmpoﬂant to reduce the ﬁnanc:al :
 expenditures. of the FSM government and users, and to cons;der economical e[ﬁcnency
) =al!owmg for effectnve operat:on of the Pro;ect Vessel in view of the possnbxhty that the
Compact Grant, an economic aid feom the USA will be. termmated in 2001, _ _
~ 2) Since the Pro;ect Vessel witl be requu‘ed lo undedake cnnsmg Operatlons in support
~of the ﬁeld -trip yessels operated by the state governments, its dmdwelght capacily,
- whlch w:Jl have to be less than those of the field- tnp vessels (about 850 tons equal to
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the Existing Vessel’s), might be a hang-up agamst the support and replaced operation,

3) As the four {4) ex;stmg field-trip vessels are over 18 years old and have detenorated
hulls and oquipment, “their operatmn services may be not so safe, ‘It is antlclpaled

* that the cargo loading operatlon of the Project Vessel will have to have dramancally
mcreased efficiency in order to meet the increasing demands for shipping from the
state governments. ‘The _ijeet Vessel will be forced to have a_combinatzon of plural
operation purposes encompassing the support operation mentioned in the above 2) in
place of single-puipose operation, and it will be necessary to secure a space 1o
facititate planning for loading assignment of cargoes and related arrangements.

In view of the problems and conditions, the size of the Project Vessel shall be set to
match but not exceed the Existing Vessel in deadweight capacity and volume.

3 ConSIdelatlon of the opération costs for the Project \"essel : .
"If this Project is implemented, the Project Vessel will be put in service in 1998 before
termination of the Free Association Compact belween the United States and the FSM,
‘The chances are minimal that the Compaet grant, an economic suppert wilt be continued
after 2001. _ _ _
A common recognition arises that the fuel cost, the largest operational expenditure
: (mcludmg the fuel cost dunng ihe vessel crmsmg and borne by users), should be
reduced for the purpose of ecenom:cal efﬁc:eney in operation by some effective measures
_ to be considered by the FSM govemment counterparts on the basis of such a prospecl '

Therefore both pames agreed that the ‘main engme should be designed to run at a

cru;smg speed of about 10.5 knots, 2 knols lowered than the initially requested speed of
125 knots because of cconomical eff iciency in preference to specd.

Besides, the follow:ng matters are embodled in the basic deSign to con31der econemneal

efficiency in operation: : S '

1) ]ncrease of prOpulalon eapablhly through nnproved hull form and use of a Ilghter huli

' matertal {saving of fuel cost) ‘ D .
2 Reductzon of mamtenance cost’ through selectaon of durable matenals and equipment

3 ]mprovemem of cruising efficiency through proper selecl:on of nav:_gallon _l_nstmr_nents

(4) Safety
Since the Ex:shng V&sel was desngned and built as a rol!on/roll off type v&esel for
© operation in rivers, it is easily sub;ect to rollmg at llght loadmg because of its flat
bottom, and if easily su{fers from wave shocks from the bow because of ats large, plate-
' like bow door, Further, smce its bottom shell is ‘not thick or strong enough to ensure
' beachmg touchdowa in areas of rock substratum, it may not be an exaggeramn to say
that the craft has no ample capaculy and fanction for safe loading by beachmg in the
outer islands. Thus, the sh‘ucture and functions shou!d be adequate to meet the
 operalion purpose on the basis of the following matters:
1) Greater seawerlhmess of the bow form in v:ew of seakeepmg ancl prepu!smn ’
_ eapecnt:es
* 2) Adéquate hull streng1}| by thlckemng the bottem shell and strengthenmg o



‘the bow door structure.
3) Superstructure made of aluminum alloy to iniprove the 1mt|al recovery (capabnhty to
~ recover from an inclined state). _
4) Trolley winch for safe loading and unloadmg of a work boat.

©) Consideration of efﬁcieney .

1) Alteration of loading equipment
The ioadmg equipment on the Project Vessel should be a dervick boom consisting of
one union purehase system (burtoning system with two booms and a wmch) installed

- at the bow side and aft side of the cargo hold, respeetwely As opposed to a deck
crane, a detrick boom is so simple mechanically, and can be so easily checked and
maintained by the FSM crew that its installation may improve the vessel's operation
efficiency. : :

. 2) Alteration of d:mensmn of bow door and related equipnent

The bow ramp way and inner door shall each be approx. 4.0 m larger than the

- minimum fimit requnrement in order to facilitate the loading of the heavy machinery
(bulIdozexs in particular), thereby improving the actual loadmg results exhlblted by

 the Fmslmg Vessel. :

(6) The Pro;ect Vessel's grade : :
The destgn of the Project Vessel i is made in conforrmty wuth FSM Marme Acts in lrght
“of safely in hull structure, opera’uon passengers lives at sea, and seaworthiness, In
~ anticipation of the engagement of the Project Vessel in international voyages, the
" GMDSS (Global Marine Distress and Safety System) will be apphcd wuth the mtentlon: ;
to apply the SOLAS Conventlon Rules i in advance ‘

'I‘able 2 2 tists comparlsons between the proposecl optunum specmcalmns for the

requested Pro;ect Vessel, prepared through the above alterahons and COﬂS!dEl’BlIOﬂS,
and specifications for the’ ex;stmg vessel



Table 2 2 Comparxsons of the main specifications . -

l_ttenu

Type of vessel

Pro;ect Yessel

Exiéf ing Yessel :

Landing craft type :

Landing craft typc

E e R R

Length overall ) Aeprox.” 57.0m o f .58 m |
Breadth | A pprox JAkem ) 10808
Pesigned draft | Approx. " 3.75 m (3,750 (Full load draft) |
“Deadwoight tonnage | Approx. 850 tons | . . 845 tons |
Gross tomnage | Approx. 1,220 tons | 813 tons |
“Cargo hold (dry) | Approx. La2l0w® [ palg
“Cruising specd | Approx. - 10.5 knots | Approx. 10,0 knots |
Main engine . | 1,000PS « 2 = -2,000PS | Q00PS x 2 = 1, 800PS
“Cargo gear | 1 Derrick boon and |  Derrick boon |
Union purchase . | . -~ .. _- _______
“Ranpway Width | Approx.  4.0m | Approx. - 4.0 m
© Length ' A]gprdx. .om 1} ﬁpp}‘_o_x_______i_ﬁ__nl _______
“Complement Crew | 23 persons | 720 persons
Passengers 12 persons
Classification . | N ]:.]F ',iliém T Yot eligivle )

(ABS through Karch 1996)

lntematwnal Rules . -

Kpplicable rules

FSH maritime lUlQS '

2:3 Basic'Desi'gn
2- 3 1 Des;gn Concept

“As a [andmg craft the: Project Vessel will have the potenhal capac:ly to’ tmnsport large _
or heavy cargoes to outer |slands where there are no shore mfras{ructures poit or
loading facilities, With a shallow draft, bow ramp way, and twin engines/twin propellers -
equipped, landing craft vessels have excellent gyration capabilily in narcow channels, and -
therefore have ven}’ su:tabIe functions for cruising in the reef areas, These functions
enable vessels of this type to directly beach on simple bank facilities or beach at the
baw, load/unload large machmexy, cqu:pment or materials (bu]ldozem ex{:avatorb, dump
trucks, generators, ballasts, etc.), clear fand or gyrate in narrow wharfing areas, and
secure easy approaches to beaches eyen when it is difficult for the vessels to come near
to wharfs. For these reasons, landing craft vessels are ideal field- trip vessels in rural
fishing villages, Specifically, this. type of vessels features a- roll*onfroll off system
enablmg the direct loading andfor unloadmg of cargoes and passengcrs through the ramp
way. This is a remarkable advantagc over ordinary- type vessels, - An add:tlonal
advanlage |s that this type of vessel can easnly lay down channel marks, buoys, and
FADs using a space on the deck and derrick boom., The basic design of this Project, '

' therefore, will be made in hght of the concept following those characteristics, namely, -

~ the objectives of this Project, ' '
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(D Basm Concept
The l’ollowmg four (4) atems are the basac concepts of the p?annad construction:
D Safety 2) Operation efficiency 3) Economical efficiency 4) Effectiveness in
provision of a1d .

This means that in order 16 ensure that the Project Vessel has sufficient capacities to
safely transport cargoes and passengers at sea, to camry out loading works safely and
efficiently, and to perform  efficient sea transportation operalion, the size and
specifications should enable economical efficiency with appropriate costs for operation,
mamtenance and administration. Further, this Pro;ect may effectively provide aid as a

" consequence of contribution to the development of social infrastructures, the promotion
and development of fishery activities in the outer islands, and extension of planmng for
rationalization of sea tmnspor_tatlon

l) Basic Concept to Secme Safety
- Concept for natural conditions
Data on weather and seéa conditions in the FSM sea area that are necessary for
" “safety” in the basic design concept of the Project Vessel are collected at the
NOAA office, Pohnpei and at the Ship Research Institute in Japan Results of the '
" data analysis are shown in Table 2-3. -
" The actual rainstorms, typhoons, and anomalous weathers for lhe past 10 years in
" the Pohnpel Istand are indicated in Table 2—4 Data on crest values and wave
- periodicity in the most important cruising area (15°N-0°, 130° — 170° E)for
the study of safety of the Project Vessel are indicated in Table 2— 5
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Table 2-3 1984 Air speed and direction 1n Pohnpel (m',’sec_.-)

] onth | san | Feb | War | apr | Way | Junc |
Direction (+) - | X¥- [ Ne | wxw [ oww | ¥ XK
Air speed (¥) 4.3 3.9 3.6 3.6 | 34 } 2.9
Dlrectmn E NE NE . E E _ E
Air spced (H) 114 15 7 '_ 6.1 | 13.9 | 161} 13.4
Nonth | July | Ave Sep | Ot . Nov | Dec
Direction ()) | ¥ | § | S¥ .| SE LB A 1 A
Air speed (¥) 2.6 2.5 | 2.3 2.9 231 3.4
Direction E ¥ S¥ B | ~ SE - E
Air speed G| 148 | 14.8 | 125 | 20.6 | 14.3 | 16.6
T Average * Source: Local Climatological data, NOAA
** Maximam ©1990- 1994

Table 2--4 Aclual rainstorms, lyphoons and anomalous weather for the past
10 years at Pohnpei -

Ré]gsto;s;s. Typhoon etc ;___W_l?g_tc hr speed | Air direction

~ |Tropical Storm "Els 11} E* |Jan. 1985 | 40 - 50 knots| -

| Typhoon "Lola” ' Nay 1986 1 46 knots : -

" nigh Tide |0ct. - Dec. 1988 - -
- |Flooding _ : HApr., Avg. 11_989 S b -

* |typhoon "Russ”™ . © . |bec. 17, 1990| 49 knots - .- ] - NV

" |Typhoon "Owen” . - - |Dec. 26, 1990| 30 knots . -
~|Typhoon Yur THI™ .7 Nov. 25, 1991| 54 - 64 kiots XY

' Tropical Storm "Axel”. - |fan. 1992 s - NF¥

' Soume Tmplcal Stoml,’l‘ yphoon/Wcathcr Condltmn, NOAA 19?13

Table 2 - 5 Wave pcnodmty (sec) in hnmontal mw, ‘crest values (m) in \.erhca]
coluan

05| 5-7] 1-9 _9-1'1 11-1’3_13—’1_@ 15- | Totai

1.8 - 2.7 0.55 2.7 | 3.16 0.18/ 0.08] | 0.41 7.08

2.7 -3.7] 0.05] 0.09] 0.37 0.32 o.18] .} -l 101

3r-s8 0.05( 0.05

5.8 - 1.8 b e 09 0.0
7.8 - 10 . '

| totar | s1.22| 20.sa] .23 1.6 0.58] 0.1 | 13.04] 1000
" Source: Shlp Research Instntule, Tokyo, Japan March 1980 S '

As clearly indlcated in the above tab!es on sea conditions in the proposed cruising

~ area for the Project Vessel, crest values not more than 18 meters account for

- more than 86% annuslly, and crest values between 1.8 and 2.7 meters appearata
- frequency of about 7%. Thus, cond:ilons are almost always calm except during -

storms and typhoons

"'"..!6_"‘ :'. : .



By estimation on the basis of the crest value and wave periodicity, a wavelength of
50 to 60 meters, a length ‘equal to the overall length of the PrOject Vessel, may
odcur frequently _
-If, as expected, the Vessel may often meet with such waves, it will affect the
~ vertical strength of the hull due to hogging and sagging (vertical flection in the
hull by waves) and impacting to the bow and bow door during pitching. Careful
and - full consideration should be given to the vertical strength of the hull and
_ partial strength at the bow, as well as strength at pitching.

Height of cargo hold floor and bew ramp way

" "The cargro hold floor at the crest of the double bottom (the bottom tank) in the
" Existing Vessel is located below the load draft of 3.75 meters, and may always
“ sink under the sea surface the draft under 2 meters deep, If troubles arise at the

bow ramp way and inner door, the cargo hold may spring leaks, resulting in

flooding of cargoes and, even the possible danger of sinking. After an actual

sinking accident occuired, the International Classification Society (JACS) made an
amendment in its clause on the "Bow door (bow ramp way) and inner door” which
E 15 applicable to ali vessels requesting c]assnﬁcahon (NK) regnshy on and from ]uly
1, 1996. -

Tius amended clause stipulates that the bow door (bow ramp way) shall be
" installed over the freeboard. - :

The P;oject Vessel shall be' desngned wﬂh a double structure so lhat the weather-
tight bow raimp way is equipped further with a water- tight door inside, and, if
. possible, - the cargo hold floor for more than one half of the vessel’s length will be_ :
“ located over the load draft to escape operational dangers. Desngn work will be
. proceeded by regardmg the cargo hold floor, as it were, as a freeboard in spite of
~ the laymg of the upper deck as the freeboard deck. * These steps are expected to
‘give the vessel added safety. ‘Further, in consideration of the utmost reduction of
the draft des:gn specd’ cattons will call for the pTacement of the crest of the double
* bottom over the draft as much as possible, - The height of the floor, thus, should
" be decided carefully Ihrough consideration of the size of the vessel seakeepmg,
‘ and prcpulsmn capac;ly at the bow ' T

Supemtructure made of alummum a]loy e o
. -Fhe initial recwe;y of the' Pro;ect Vessel wsl] be 1mpmved by makmg the
'*'superstructure ‘of aluminum - alloy, .~ For the safety of the vessel the initial

R recovery, namely, the m‘oss metacentric helght (GM: distance from the base pomt
- of rolling to center of grav:ty in hull) should ideally be about 0.80 m. If a steel .

h superstmcture is adopted according to the summarized hull plan and rough

"calculatlon of weight, the center of gravity and trim- will gwe a cross mefacentric -

' "'vhelght (GM) of about 070 ‘m, wmch throws ‘some: doubt on the safely of the
._‘:__vessel ¢

lt‘ about 08{} in of GM is secured mcreasmg the breadth of the vessel without
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changing the gross tonnage, the usability and working traffic line will be worse,
- and the propulsion will weaken so drastically that the proposed main engine power
of 2,000 PS may not ensure the speed of 10.5 knots, Less weight and a lower
center of gravity attained by employing a superstructure of aluminum alloy wilt
ensure a GM of about 0,75 m, a value which will pose no problems in the safety in
the Project Vessel, but a GM of 0.80 m may. be hard to obtain, - T hus, our
planning will go with the superstructure of aluminum atlay, '

@ Radio and nautical instruments : : ~
The radio and nautical instruments of the Existing Vessel consist of an out-of-date
shading radar and a wireless telephone on SSB/VHF insufficient to cover Az area.
As the Project Vessel will be engaged in interational veyage and rescue
activities in the FSM, radio and nautical instruments should cover As area, and
MF/HF - -radio equipment mecling mtemahonal standards should be installed
‘together with a GMDSS (Global Marine Distress and Safety System) and related
equipment. . Further, a dayhght -lype radar acc0mpamed by ARPA (Automatic
Radar Plotting Aids), and a GPS plotter to. accurately locate the vessel's own
posmon should be mstalled in order to secure safety in x'oyage

: 2) Bas:c concept to improve efﬁcxency : Sl
(D Gyrauon capacity and system of the twin engmes the twm lme—shaftmg, the twm '
rudders : : : '
As atready descnbed access passages to the outer islands pass along narrow
- channels, and at placcs vesse]s are required to have the capabll:ty to circle at a
right angle ie,to’ rotate on the spot”, : - :
: “In a simulation voyage dunng the last field suwey, the Fxlstmg Vcsscl equlpped
“with twin engmes and twin-line- shafting, circled in a narvow channel using one
propeller for go-ahead and one for sternway. - The Exnstmg Vessel makes the best
. use of this gyratmn capacsty on the basis of the system with the twin engmes and
- twin- lme-shaftmg ' o :
- Generally, a vee.sel with a one-propeller and one axis system has reduced _
- maintenance costs and: improved fuel efficiency- through 1mpmved prOpulsmn
efficiency, Such 2 vessel may have same degree of proputsmn capaclty through
the use of a spec;al steering system, but the FSM crew are gettmg used to the
steering process “of the existing twin- propelle:s and twm-lme—shaftmg system. If
trouble occurs at one side, the vessel may run by ltself with only one propeller at
the other s:de. Also the vessel can be de31gned with a shallow draft because the
. lwin engines and twin Imc—shaftmg system haVe smaller«hameter propetlers 'l‘he
¢ Project Vessel, therefore will be designed with a system of twm engmes twin-
- lme—shafnng, and twin rudders : L S

@ _'Selection of lhe loadmg equnpment and other equlpment mstal!ed ,
- The loading equipment shall be the .union punhase system ! {burtomng system), h

- consisting of a demck boom and winch aCcmdmg to alterauon of the requested
system. : R i !
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Generally, a deck crane can be expected to reduce the amount of deck work,
simphfy the equipraent !ayout on deck, and reduce troubles due to breakdown.
' However, inspection may not be sufficient in the FSM at present to ensure
operation of a deck crane, if adopted. The country has few technical experls able
" to work with the power and weak current handling of the crane itself or the
electromagnetic clutches as the starter. _Further, the FSM government
counterparts requested a mechanical boom winch. - In view of the present
“conditions of repair and inspection for deck cranes which use much electrical
equipment in the ¥SM, mechanical equipment may be more efficient.
In view of the cargo vessels currently operating in the FSM, an out-of-date loading
5 equ:pmen{ and an out-of-date system to start the hydrauhc equipmeént will be
~ installed on the Project Vessel. Because of the present conditions of the FSM
- and crew’s famlhanty with the ex;stmg devices, thus, equlpment though 0ut~of-
date to some degree may be appropnate :

@ Onboard work boat and trolley winch :
In order to load at sxtes where roll-on/roll-off system is nupossnble the Pro;ect
Vessel will have an onboard work boat of the same type used in the existing
vessel. The work boat may be loaded andfor unicaded to}from the Project Vessel

 with the sick, aged, and chitdren aboard, Since such works may be dangerous in
the sites in-troubled waters, the Project Vessel witl be equipped with a trolley
winch as a safeguard to secure the efficiency and safety of loading wofks.

- 3) Basic Cenccpt for better e«:onomicai efﬁciency

O lelted overall lenglh, draft size, and loadmg tonnage/capacnty
: Transportahon to outer islands may be made by the vessel running through
:  passages ‘along narrow and comglicated channe!s which are subject to rise and fall
. tides. As the FSM government counterparts requested that the overall Iength of
: the Pro;ect Vessel not exceed that of the Existing Vessel, the overall length has
been set at less than 60 meters and the drafi has been set at 3 75 meters deep
i.e., the same as that of the Existing Vessel, The desngn, therefore, will be made
~with those limitations. A further request was made to ensure a maximum loading
capac;ly within those limitations, but economlcal e[ﬁmency in opcmhon and
maintenance costs should be considered. - .
The actual operation resulls of cargoes tranSported by the Existmg Vessel are
© considerably diversified, as indicated in Table 1-1. “In the FSM, the Existing
Vessel is the sole vessel which can transport an abundance of sand and ballast for
. constriction, and there i is a great demand for transportation by vessels wh:ch can'
- cany out roll-on/roll-off loadmg of constritction machinery. The Existing Vessel
runs at an almost full toad of 500 to 530 deadweight tons and somchmes runs
double two-way transpol'tat:on to meet the targe demand. ,
Constructlon machinery weighs less than sand and ballast, but takes up a larger'
--volume in the cargo hold as shown in the case: of backhoes (excavators) and
-+ hulldozers. : o ' : : '
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~ If such plural large maéhinery is carried, limited space remains in the cargo hold
- for general cargoes loaded together, Such machinery is almost always transported

back to the departure port after the work is over.
In the case of copra transportation, the vessel is used for coltection and outbound

- delivery, and sometunes export transportation to Japan or Korea. In such cruises,

the vessel mvanably runs with its hold filled to the memmum capac:ty, about 500

- deadweight tons. :
In anhc!pation of these cargo conditions and increases in construction machmery,

equipment, and -materials for development plans, as well as continuanee of Copra
transportation to cradle the outer _ls!ands industries and support their economies,
the FSM government counterpaits hope to have a replacement vessel capable of

" ensuring maximum  possible .deadweight tonnage and - capacnty wuhm the

llmltahons of 60 meters of overall length and 3.75 meters of draft.  From review
of the financial expenditures, a larger deadwclght tonnage and capacity in a
replacement vessel may not lead directly to cost saving and reduction of operation
cost by means of mass transportation. [t may be appropriate to set the

" deadweight tonnage and capacity to the same levels as those for the Existing

" Vessel,

. Crulsmg speed main engme and lightwelght hull

In discussion with the FSM government counterparts, the crmsmg speed at full

7' load was set to about 10.5 knots at the continuous service output (CS 0) by 15%

sea margii. The original speod requested was 125 knots, but, as already

mentioned, economicat eﬂiaency should be gwen prloraty over cost reduction.

The deadweight tonnage of the Prolect Vessel, if amplified to the same level as
that of the Existing Vessel (about 850 lons} “ould make the hull a bit larger
under the Classification Rules. _
For safety in the hull, the botlom shell of the Pro;ect Vessel wilt be 15— 18 mm

* thick ~ an |mpro\remcnt from the 11 mm of the Existing Vessel, which is - too thin
" as a landing craft - ancl the re}nforced thickness may make the vessel more -
«. heavy. . The super—slructure of aluminum alloy made to-obtain a l:ghter welght of

hutl wzll ccnlnbute to reduchon of the draft

1t was agreed that a four-cycle medmm-Speed engme will be selected as the main

engme fcu the Project Vessel i in consideration of a range of altemahves mcludmg'
procurement from a third country, since such an engine is more economical in fuel
and mamtenance costs than a hngh-speed engine, and no twocycle or high-speed

L engmes will be adopted for the V&esel

Mmlmum mcllspensable equipment and endurance

. The Pro;ect Vessel will have to endure, tike the Existing Vessel for more than 20

. years. - A minimum amount of mdlspensab!e and very endumble eqmpment

'_sh0uld be selected for installation, Equipment layouts in the engine room and on

- deck should provide as much - elbowroom around cach piece of equipment as

possible, leaving - maintenance “space for s;mpte machme tool - mstallahon

- However, such pmposmons must rol resu!t in any surplus size of the vessel so
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detaited design will come through careful consideration.

@ Convembihty and procurement of machmely and eqmpment parts :

The FSM is also unexceptional among the aided countries receiving Grant Aid in
 terms of the difficulties in procurmg machinery and equipment parls. The
- procurement of maintenance parts, therefore, will be as easy as possible and

atlowable as spare parts pmcurement within the scope of Grant Aid.

_ Converhb:hty and simplifi CEIUO!‘I of parts will be ensured, for example, by selecting
- amain and auxiliary engines from a single manufacturer. This also will apply to
pumps, motors for engme—related equipment, and radio and nantical instruments.

Procurement from third countries is included as an altemative in our planning, but

as alrcady mentioned, the FSM govemment comte;parts hope Japancse parts are

selected in view of the regular inspection, repair dockmg, and actual operation
resulls of the Existing Vessel.

4) Concept to make the proﬁsion of aid more effective

G) Improvement of public services and development of the rura] ﬁshmg wliages in the

- outer islands _ : -

"As described in the sectlon on the appropnateneos and e{feehveness of thla .
Project, the Pro;ect Vessel is expected not only to play a role for cargo

" transporiation as an inter-islands vessel, but also for repletion of public services m
 transportation operation, promotion and deve‘lopment of the rura} fishing villages,
and further contributions in enhancing the awareness of the mhabitants in the
_outer istands of the significance of maintaining a federated country. :
For these purposes, the Pro;ect Vessel is planned as an inter-islands ves:,el
offenng functions and eapamhes that afford transportat:on of more equipment and

7 oonstrueuon maehmery necessary for development and promotion to the outer
1s!ands where ordinary- t) pe vessels cannot operate snmi]ar semcee

@ Management capablhty of the lmplementmg agency and the FSM crew’s
-~ technical level _
FsM management staff and crew wﬂl operate thls Pro;ect Vessel
The Project Vessel shall have functions, capanues, and equipment that are
- suitable to the technical level of FSM personnel and can be easnly manipulated by

them. Selection of the functions and capacities will raise the effectiveness in .-

B prowdmg aid, and all-around 1udgement will be made in the detailed d&lgn
5) Olhe.r matters fo be' 00n31dered ‘

(D Cnusmg days o .
- when the Pro;ect Vessel runs m FSM waters, 1ts range w:]] be 319 mﬂes betWeen
S Pohnpe) and Kosrae, 1,210 miles between Pohnpei and ‘{ap, and 1,512 mifes (3,058
mites two-way), the longest dlstanua, between Kosrae and Yap _
The cruising ranges to the mam ports the hx:stmg V&;sel has actualiy called for
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copra exports, regular docking, and repairs are shown as follows.
The same voyage may be’also expected in the Project Vessel;

" Cruising ranges

. D‘_’éﬁL[iof'_,,, ¥ajor [Onc-way Tvo-vays Najor One- 'lay Tvo-vays
‘ ;;_q}]f_mgf:_i:___'_“_ City (niles) (niigs} City | (nites) (miles)
[ Japan 1 Kobe | 2,135 ) 4,270 |Vokohasa | 2,008 | 4,016
| Yorea | Pusan | z.419 | 4838y o |
| s o] fonolelu | 2,685 } 5.370 § Guam | = 907 | 1,814
| Australia [Brisbane | 2,108 | 4,216 || Sydney | 2,514 | 5,028
¥arshall | ¥ajuro 174 1,558 N

The FSM government counterparts hope to give the Pxo;ect Vessel the capacity
_!or a two- way voyage to japan and thus, the vessel’s maximum cruising range is
planned at 4,500 miles, i.e. , long enough for a round trip to Kobe,

@ Number of crew :
. When the Projcct Vesset is put in service, the Ex1shng Vessel will be disposed of
as mentioned later. The crew of the Project Vessel will be moved from the
- Existing Vessel, and from 20 to 23 additional persons will be added. The FSM
"government counterparts explam that their Seamen’s Act’ stlpulates three shift
watches for 24 hours at sea for a vessel, though the hmstmg Vessel is forced to
- operate with only 20 persons because of its limited cqmplement.

' Crew assignnient and watch order are shown in Table 2-6.

 Table 2-6 ¢ R e
o o] cWatch A | WatchB . | . Fatch €
-] 08h-12h,20h-241| 04h-08h, 16h-20h| 0OR-04h, 12416k |Total
Deck . 1€.0. 12 beck,  ond 0. 4 2 Deck. |3rd 0. 1 2 Deck.| 9
__Engine roon]lst E. 1 E. Vo f2nd B 42 Qi) |3rd E. P2 _Oil.' : §7
Bosun | One, " 03:00 - 12:00  13:00 - 17:00 | |
_Gailey ’;“73pg§mSﬂﬁmﬂﬂ&3m10@04&0& 16:00-18:30 [ 3|
S , | . i"Subtotal| - 21
N Captain and Chicf Bngmeer : oo Total 2 3] _
- Notes: C.O.: Chicf Officer o T
' E. : Enginéer h

As there are no stevadores in the ouler 1s!ands all of the crew Wlll be engaged in
loading work thexe The above watch ass:gnmcnt seems to be much more than_
those ‘in Japan or in general cargo vessels of nc1ghbonng countnes but it is
‘probably not excessive in view of Lhe present state of loadmg work by crew in the
~ outer istands, SRR : T '
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® Grade and qual:ﬁcahon of the Project Vessel

The Project Vessel will operate copra expoﬁs to overseas, voyages for regular
:dockmg and repair, and rescue activities in sea distresses. In addition, the Project
Vessel will be required to insure itself. Thesé facts may require the FSM to take
the nemsary steps to make the Project Vessel a national vessel. Thus, it is

- planned that the Vessel will be subject to relevant ISM laws and regu]ahons and

© will have a classification certificate from NK (Nippon Kaiji Kyokai) or ABS
(American Bureaux of shlppmg) In planning, all equipment and installations of the
vessel will exceed classification” reqmrcments and fully comply with JIS (Japan

_ Industnal standard) or regulahons equivalent to JIS.
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2-3-2 Basic Design

‘ Acoordmg to the results of the ﬁeld surVey oonducted to answer ihe request of the FSM
this d:aft desxgn is made through analyam and studies performed in Japan.

. In the general bas:c des_lgn of a v_esse], :t is sa_;d that design works bcgm at a general plan

~ and end at the general plan. Initial layouts and main dimensions are decided as follows;

- after the applicable rules and standards are set for the sizes and oullines of main spec-
1ficatlons mentioned above, necessary capacities of holds, chambers, spaces, displacement
and trim (the vertical inclination of vessel), gross tonnage, propulsion capability of the
main engine, and recovery {the capability for a vessel to return to its ordinary standing
from inclination) are calculated for respective requirements and fed back to the layout plan
for the draft general design. On the basis of this draft design, careful checks and detailed -
designs will be made upon each section (hull, engine, electricity, and special equipment)
and its equipment. Through these procésses, the basic design, including the layouts, will

. come to finalization. - The basic concepts in the basic design for this project are as
follows: ' '

(l) App]u‘able Rules and Standards

As the FSM has ne shlpyaxd or repair famlmes in its own temtory, FSM vessels are
act,epted into insurance coverage with inspection carried out overseas by the International
Association of Classification Societies (JACS) (mamly by the American Bureau of Shipping
(ABS)) In view of navtga{zonal safety, seaworthiness, and safety of passengers lives at
seq, the followmg rul&e are applied to design of the Project Vessel since it a!so is to be_
put into mtemahonal voyage servu:e -

Classifi cahon

The Project Vessel will acqmre NS* MNS* or AI* and AMS* (2 mark afﬁxed to the
certificate venfymg that the hull structure, mcludlng steel materials and engmes passes
the mspechon) for registration of class:flcahon after undergomg OVerseas mspections
dunng its constructu)n by Nlppcm Kaul Kyokal (NK) or thc ABS,

Rules apphcable _ ' Co
lntematlonal Convenhon for lhe Safety of Llfe at sea 1974 wnth the Pmtocol of 1978 and
Amendments 1981 1983, 1988 and 1992 -
. ]nte_mahonai Load Lme Conve_ntion, 1966
E Intefhaﬁonél Teléco_mmﬁnicali_on and Radio Regulations, 1982
International Conw:ntion o-n' 'l‘sn_na'g'e Measurément of Ships, 1969
lntematlonai Convention for the Preventlon of Pollutmn from Stups, 1973 with the

Protocol of 1978
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. !ntemationél Regutation for Preventing Collision at Sea, 1972
FSM maritime regulations

USCG Rules and Regulations for Foreign Vé;sels operating in the Navigable Waters of the
United States - '

Standards: .
In addition, ships’ metal parts which are not stipulated in the above rules are subject to
JIS requirements and Nippon Senyohin Kentei Kyokai (HK) standards.

- (2) Hnll Plan

1) Plan for main dlmenswns and gross tonnage
In the plan for the main dimensions of the hutl, mcludmg both its lhe form and size, of
_the Project Vessel as a cargo vessel, the cargo hold will occupy a good deal of space
under the upper deck, engine room, and the steering engine roomnt. Fuel and fresh
water tanks (under the cargo hold) will fill the same section, Accommodahon space

* will bé laid out on the upper deck as a superslructure space.

" Accordingly, in a vessel such as a small-sized vessel, which has an accommodatlon
space under the upper deck, the main dmensmns of the hull may vary w:th the
maximum holclmg complement of persons (mcludmg crew) aboard the vessel, In the

- Project Vessel, however, the maximum complemenl; of persons aboard may not affect

the main dimensions of the hull even though it may affect the gross tonnage.- _
in a trial calculanon on the presumptlon that the overall fength is less than 60 meters,

' “the duaft is less than 3.76 meters, the deadweight tonnage is approx. 850 tons, the

o deadweight capac:ty is 1 1200 m’, the cargo loading capacity is. set at the same level as
that in the exisling vessel, and the height of the cargo hold floor (depth of the double

| bottom) is set over the load draft as descnbed later {though this- presumption may be

_ideal in safety of vessel), then the volume of the under—deck may be fairly farge.

- Now another presumphon is made: a Vu'tual freeboard deck is prepared the lowest
edge of the inner dooy (watertight} is placed at approx. 300 mm over the toad dral't and

: _the deck in front of the inner door is kept exposed. Presummg that the cargo hold
* floor is sunk as low as possnble to ensure enough buoyancy even at leak, this presumed
. design may be cons:dcred as long as it requn*es to obtain thc approval by the .

* Classification Society. :

Thus, it is planned that the cargo hofd floor he;ght w;li be set parhally below the draft

to the extent that roll- on./rolloff operatlon will not be intercupted. -

.+ On the prcsumphon that the overa!l length shall be fess than 60 ‘meters and the
o breadlh shail be approx 11 meters in view of propulsxon efﬁc:ency, the outline of the
= layout plan under the deck may be as follows '

-5



Length of steering engine room (at the bow side of AP)
S T ' approx. 3.5m
(approx 55Hm owrall)
Length of engine room (part of the bow side to be a chllled o
cargo hold) : approx. 14.5m

Length of cargo hold - - approx. 275m
Chain locker and entrance of roll-on/roll-off approx.  75m

' Tolal ; 53.0m

In the tria} calculation, the length between perpend:culars will be 53 meters and the
overall length will be 57 to 58 meters in light of a cruiser type stern and a bow stem,
Thus, the planning will be based on a length b.p. of 53 meters. :
Compansons of elements between the Project Vessel and the existing vesscl are listed
" in Table 2—7. ’]‘able 2—8 lmmediately fol!owmg shows lhe abndged signs used in this
subsection.

Table 27 Comparisons of clements

Lop % B x D (n) | Dead Capacity | Lpp/B| B/D | d(a)

o |reightQomy| ety |

- Project = ‘{Approx.’ | Approx. . ) SN E _
{  vessel |52.0 x 1.0 x 7.00] 850 | 1,200 | 4.73 | 1.57 | 3.75|
|carotine I e T T R 1

Islands [48.29x 10.8 x 4.50) 845 = [css.03s1e’] 4.58 | 2.40 §3.75

: "Table 2 8 Abridgcd'éigns ﬁsé& in this subsection

Lpp . Length between pelpendxculals of vessel
B “ : Breadih moldcd co
D _"€ Depth molded : . o
Ca ° :'Block coefflcient of vessel (showlng stscl s fatness)

R = ¥ // (Lpp x B x D) o D]Splacement capac1ty (m )

_ : S d Planned full load draft (n)
CX " Cross metacentr:c helght (dlstance from base point of rolling to
T (m) ' ' ‘ % center of grav:ty in hul])

Co¥ : Cross meiacen{ric height él_frec_waler (m) S '

- Though there is no remarkable dlfl'erence in elements betw:aen the i.wo vessels the
depth of vessel’ (d) itself is different even if the’ cargo hold fldor height of the Pro;ect
~ Yessel is adjusted hy presummg the virtcal fréeboard deck, - “A$ mentioned before, this
difference is caused by the amendment of the umform Rules (UR) of the lntcmanonal -
Association of CIass:ﬁcahon Societies (JACS) relating to the “bow door and i mncr d00rs“,
i.e., the sttpuiauon that alf bow doors must be ﬁxed over a [reeboard denk Since the
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Project Vessel therefore cannot fit out any bow door, ramp, ox inner door below the
toad draft in the same manner as it is done in the existing vessel, it will be impossible

" to have the layout for the height of the cargo hold floor similar to that of the existing
vessel. Although peculiar layout to be used for the Project Vessel will be discussed on
“the basis of the actual detailed plan with the Classification Society to obtain its approval,
in view of the actual safely of voyages and seakeeping at the bow of the hull, layout
~instructed by the society for height of the hold floor, the bow door, and inner door may
" ensure the best safety. By this measure, the surface of the hold floor can be even and
. flat, facilitating the smooth handling of roll-on/roll-off cargoes in the replacement vessel.

" On the other hand, as a consequence of this measure, the vessel expands in size, hull

weight, and draft, and the location where the doors are installed is raised. < It is

: antlcnpated that the increases in these varmus factors, together with tidal variations in

the site, will increase the angle belween the door and the floor when the door is

- opened and closed, makmg it dtfﬁcull to ensure smooth opemhon of loadmg and/or
 unloading. :

Further consideration will be given to the design planning in view of the-afo_rc'-
 mentioned matters, the bow form, and propulsion capability. :

'(3') Consideration of freebpard and recovéry

- The mmlmum. height of the freeboard of the Project Vessel is, of coursé, the fowest at a
fuil load Calculated dlsplacement tonnage at that time will be summarized as fol{ows '

Dlsp!acement tonnage at hght load =~ ‘approx.’ 765 tons ] approx. ;
Crew, passcngers their personal effects, and foods approx. 5 tons - 770 tons -
Fuel oil (1?_0 _kl), lubricating oit, engine-room oil approx.' 150 tons
" Fresh water (150 k) -~ - . . - approx. 150 - |approx.
Dry cargoes S approx. 530 71 850 tons
_ 'Reingcmted and frozen cargoes R approx. - 10 | Cargo :
Others ¢ T e _approx. 10 7 weight -

At dcparture at ful] load . _ B épprox. 1620 tons -

‘By the deadwelght draft restriction to fiot more than 3.75 meters, the b!ock coe[ﬁc;ent _
" (CB) is required to be between 0.72 ~ 0.73 =1 620/(53x11,0x3.75x1 025) The CB 1s_ :
planned at 0. 73 and the ﬁ‘eeboard and the Ongmal recovery are aiﬂrmed ' -

As ment:onéd before in ihe stbsection of mam speclf cahons the vnrtua! frechoard deck,

ithe assumed {reeboard deck is set up ‘with the low &dge of the inner door set at 300 som
! fover the foad draft (3 I m). and 4 05 m over the hull base lme (the upper face of keel)



With the following condnmns below; - AR L
 Lf (hull length for calculation’ of Ereeboard) 5309 m (096 L WL)
"D (depth for calculatmn of freeboard) © 405m
(depth to the virtual freeboard deck)
the he;ght of Ireeboard {H), under tequlrements of Ctassification (NK), wilt be fo = 473
- mm aeeordmg to the table of schedule freeboard of the Classification Rules, and the
~ amended freeboard by CB (ﬂ) will be 496 mm. If f2 (amendment by the forecastle), €3 .
, (amendment by depth and. length), and f4 (amendment by the sheer) are calculated for
trial purposes, the freeboard height () is equal to f1 — £2 + £3 + f4 (<0 showing a minus
figure). Thus, the Project Vessel will have a minimum freeboard height of 50 mm, and it
- may be _aeCeptable to plan the low edge of the inner door at 50 mm over the load draft,
This is a position 3.80 m over the baseline. In this Project Vessel, the low edge of the
inner door, even at a full load, will be 250 mm higher than thls position, and 4.65 m over
' the baseline. Those caleulations will be acceptable toe NK requu'ements
In order to confim the initial recovery, the summarized hull plan and the rough
calculation of weight, center of gravity, and trim will give a cross metacentric height (GM)
* of approx. 0.75. (For your reference, the GM is approx. 1.15 at the displacement tonnage
- at light load.) ‘ h '

Ideally speakmg, lt is preferable that the breadth of vessel is more than 11 5 m and the
' - GM more than 0.80, but since such figures w:)uld increase the size of the Pro;ect Vessel
~and a GM of 0.75 may be a suff’ cient, though perhaps not optlmal ﬁgure the breadth is

planned at 11.0 meters. : TR
There are no NK Rules or ﬁgure requu‘ements on the s!‘np reCOVery apphcah!e to vessels :
less than 60 meters long or roll-on/roll-off cargo ships such as the Project Vessel.: Thus,
~ since no factors cause any apparent pmblems on the hasis of the above figures, the above

. p!anmng wxll be made, - :

(4) AIﬁrmatton of gross lennage . o .
There are no factors restnctmg the gross tonnage of the Pro;ect Vessel under FSM laws or
rules, or ln view of its operalwn When ermsmg, however, the Project Vessel will be

required to indicate the mtemahonal gross tonnage “and 1t will thus be necessary to
confirm the summanzed figure: ' : :

The layout plan 15 on the followmg bas;s
L Fuet tanks, lubricating oil, fresh Water and general semce water are equ:pped on the
double bottom. , : S :
= The cargo hold engme room, and steermg engme room are equlpped under the upper
L odeck, .
- An aecommodatlon area with space for 23 crew members 9 rooms, 4 passengers -
~ rooms (12 persons), a gailey, 2 dining rooms, to;lets, a dlspensary an air-conditioning
- machine room, an emergency generator room, a CO: room, and an engme casing is
" equipped in the superstrueture on the upper deck, .
— The wheel house is equipped on top of the superstructure.

e



“To secure 2,000 mm for the ceiling height of the accommodation space, the average height
belween decks is planned at 2,300 mm. On the basis of the heights, the volumes of the
various ehclosed chambess are calculated as follows: the volume under the upper deck is
~approx. 3,570 m?, the hatch is approx. 150 m’, and the superstructure and others are 755

- m?. The gross volume covered by gross lonnage will amount to approx. 4,475 m’.

Accordmgly, lhe internationat gross tonnage (Gfl‘ ) is approx 1,221 tons (4 475 x (0.2 % 002
fogie4,475). The Project Vessel, caleulated on 1,200 G/T or more, will be planned with a
gross tonnage between 1,200 and 1,250 G/T, but the difference of the cargo hold height
from the existing vessel will resuit in an increase of the gross tonnage.

) Cargo hold and deadweight

It goes without saying that economical effliciency as a cargo vessel is rated by the rise and
fall of transportation costs, The annual transportation volume including the deadweight and
‘capacity, the annual operation cost, and current expénditures of a vessel account for a

| grcater portion of the efficiency. The Project Vessel wrll have a deadwelghl of approx. 850

" tons and a cargo hold capacity of approx. 1,200 m’, i.e, approx. as much as the Emshng )
Vessel, it will be replacing. :
In the existing vessel, the cargo hold (dry excludmg the sahent of the hatch), is 7& m,
but calcutated from 290 (L) x 10.8 (B) X 25 D) meters, and the height of the cargo hold
_hatch is approx 1.25 m at the mid pait, gwmg approx. 3.75 nieters of helght ailomng a -
hold volume of 1 219 m?, including the hatch volume

The op-emng clearance of the pmject Vessel is 4.0 meters lngh, and it w:ll be ncccssary to
- ensure Lransporlahon of 4-meter high construcuon mauhmew The he;ght belween the
decks in the hold will be planncd at approx 4 2 meters SR

. By these measur'es lhe Project VeSSel wi!l have a cargb hold of approx 1,270 m?,
' -calLuIated from 27.5 (L) x 11.0 B x 42 (H) meters, ie, a bit more than the existing
vessel With this Ienglh (275, m), the increases in- lhe size of the vcssel main engine
" power, and fuel costs which would appear if an ideal length of 290 m was adopted will be
" ) prevented TFor that decision, consideration is gnven in vain, also 10 the fact that the
" inclination of the cargo hold floor is. muLh larger as a consequence of amendment of the
Classification Standard concerned, whlch requu‘es the setting position of the bow door ramp
to be higher in order to ensure more lmproved \vorkmg e[fecuveness with the length of

- 29.5 meters. - :

' ,,Equnpment in the hold is not $0 spec:al but a 4 meter-wxde wooden dunnage board w;ll bc
. placed on the center lmé of hull to. protect the double— bottom surface against construchon.

machmery with caterplliar wheets, and a demountable side sparrmg 24 m hlgh) and filtings ‘ .

to clamp conlamem wilt be mstalled i order to deal with bulk loads of copra sand, and
: ballast '
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(6) Capaciiy of tanks

1) Fuel 011 tank : -
The maxmlum number of cruising days for the Pro;ect Vessel vayage is based on a _
voyage belween the FSM and Japan (Kobe, 2,135 miles). The cruising speed of 10.5
knots given, the fuel ofl tank will allow 135 days of ‘cruising (8.5 days of one-way
crunamg and 5 da)'s for loading and unloadmg of cargoes, and walhng in japan)

- For one-way cruising for 8.5 days
Main eagine 1,000PS x 2 x 85% x 145kg/PS hr x 24hrs +0.85 x 8 5d = 59 lﬁkl
Aux, engine  210PS x 1 x 80% x 170kg/PShr x 24hes 7085 x85d = 6.85k1
At whaif (only auxiliary engine in use 1.5{cargo handling) + 3.5(waiting) days=>5 days}
Loading/unloading  210PS x 2 x 85% x 170kg/PS-hr x 2dhws 7085 x 1,54 = 257kl

Waiting 210PS x 1 x 75% x 170kg/PS-hr x 24hrs $0.85x 35d = 2.47k

Potat . 7105k

In anticipation of 95% of stowing and 10% of residues, the necessa;y fuel oil will be
'appmx 33k, and a tank of that capacity may suffice for the vessel, - However, the FSM
- government counterparts hope for a capacily of 1701(1 twice that of the necessary
; quénlily, because (D fuel oil (tight oil) is more cheaply supplied in Japan than in the
~ FSM, and preferably it éan be supplied for return in Japan whenever the vessel vns;ts'
Japan; @ in the outer islands fuel has been frequently supphed to fishing vessels by the
‘ emshng vessel; and @ in rescue operations in dlsasters the vessel will nol always be
able to call poits where fuel supply i is possible, :
. If the Project Vessel has a 170kl fuel oil tank below the cargo’ hold or double bottom no
“- alteration of layouts will be required. Thus, the fuel tank wsli have a capacxly of 170kl
as requested by the FSM govemment cOunlerparts : : :

2) Fresh water tank : : L : : : .
- According to Japanese slandard fresh water requ:rements are 20 2 for dnnkmg and 20
' Q for uhhty use per man-day, totallmg 40 € or more. -On the presumphon “of the -
_ maximurm cruising days of 135 days belween the FSM and }apan hkemse in the case of _
i fuel oif; ' '
- use of fresh water per VOyage 40!j’day x 23 pcrsons x 135 days = 1242 k-
That is to say, the necessary fresh water in one voyage is 16k inctuding residue in lhe
tank, and the fresh water tank will have a capacity to hold that quanhty :
For reasons of supply of fresh water to outer istands and transportanon of fresh water (0'
disaster areas, (i.e, the Vessels operatlon services,) FSM gOVernment counterparts
request a fresh water tank capacity of 150k, If the fresh water tank is equnpped at the
 double bottom a capac:ty of lhns level can be attamed wnhout any changc of the vessei s
'Slze - _ S :

KO, Main spéciﬁcaiions of the hull

The main speéiﬁcalions of the hull are listed _i'n Table 29,
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'iable 2-9 l!am spemficatmns of the Pro;ect Yessel

* Nationality: = " Federated States of Ilcronesna (FS¥)

2, Type and Obicctives: Roll-on/roll- -off cargo vessel capable of
L ' _ .beachlng (a landing craft cargo vessecl)
3 ¥aterial of hull: ~_ Stéel (aluminum atloy for the Suberstrhciutc) B
4. Classification: :' “ NK or ABS ' ' o
5!'1ﬁhlig§blc rules: intelnatlonal rules and FSN matltlme lules B
g Cruising area! lnternatlonal voyage
1. Main diméhsioné T
1) Length (ovelall) . ~ approx. 57.0 n
2) Length between perpend1cu1als " approx. 53.0 m
) Vidth golded: o - approx. 1.0 n
{) Depth molded: - approx, 7.0 m
5) Planned draft: ‘ ' Not more than 3.75 m ~
8 Tonnage: : ' ' '
Beadue:ght -~ approx. 850 tons
© fross tonnagc (lnternatlonal) ﬁ;approx. 1,220 tons ]
g9, 101u151ng speed O o approx. 10.5 ki (C.S.0. 15% sca margxn)"‘
10. Cruising range: = ' approx. 4,500 miles (at speed of 10 5 Lt)
L. Complcment (max:muu number of’ pcrsons " aboard): : 35 -
- Crew : - ©oa3
. Passengers ;ﬂ:' o _ o2 o
12, Capacity: ' ' Y o o
D Deaduelght capac:ty o .:_{appfox.' 1,230 o)
~a Hold for dry cargo (bale) R "~ approx. 1,210 n®
. b hold for ref11g01ated and fzozen cargoes (ba]c) : approx. 20 n?
" 2) Tank capaC:ty R :
. atweloil: ap'f)r'ox.* 170 ki

g b_FféshVWétgr: A ”approx.' 150 kI

B _(8) Hull 'Outf_it' plan

1) Deck eqmpment _
O Roll- on/roll off dévice

As already mentzoned lhe Pro;ect Vessel w;ll be eqmppod to deal thh transpoﬁahon

no well amnged porl facdmes, and the vessel will have the capablllty to beach and the

T i‘unchon of roll- on/roiloff wnh the bow door and bow rampway equipped

" In the Existing V&ese] a roum.fron-ofr type vesse! a device with the follomng

- 'funchonal features,

Bowwmpway 573m(B)x‘?45m(L)

o lnnér door (clearance) " 489 m (B) x3 94 mL)

o 13 workmg by means “of mechamcal and manual opemng/loékmg methods whlch are

 _ 13ﬁé: 



~ disputable in terms of watér—tightnéés' due to deterioration by successive use; and, as
one of the defccts an extemal lmpact by waves of approx, 6 meters or less in width in

rough sea CO]‘IdlllOllS upon the bow rampway produces a wave résistance strong enough
~ to decelerate the Vessel’s cruising pace,

Although it is dcswable to avmd thls defa,t as much as. poss:ble in the Pro;e«.t Vessel
by reducmg width of the door and clcamnce in light of the past results with
transportation of construct:on machinery 'md equipment, and the prospective trans-
-' pc-rtatlon plannmg, the FSM govemment counterparts hope to have a width of 4 meters
and height of 3.9 meters, at minimum; or, if possible, to have these dimensions
~ approach the existing vessel's measurement,  The existing vessel, howcvcr, was not
constructed for international Yvoyages, and does not have sufficient cruising capabilily in
h:gh sca, In view of seakeepmg, course keepmg, propulsion, and steength of the bow
rampway, the clearance will be set at 4.0 m {B) and 4.0 m (H)}, at the most with the
‘doors havmg con'espondmg dimensions and functions,

In order to 1mprove safekecmg and course keeping, prevent direct wave 1mpact upon
~ the bow rampway and inner door, and i improve the water-tlghm&es of the inner door,
the Project Vessel will be designed with a bow door (wave breasting at the bow) having
~ a form similar to that usen:l for orclmmy -type vessels, The planned roll-on/roll-off

 device for the Project Vessel is summarized as follows: ' '

"~ Bow door . Double door (bipamng and not W, atertight)
o ' " Aperture dimension . 5m(B) x 4.0 m (H) _
' Dnvmg_method o Hydmulic cylinder {with a controf stand)

R o - for opening and clampmg .
— Bow fampway " Steel single-panel type (wind- and raindrop- proof)

S o Ramp dimension Approx 75 m (L) including flap x 40 m
R o - (effective breadth)
Apecture dimension 4 0 m (B) x 40m ) |

Driving method ~ ~ Opening:  Hydraulic-driven winch 1

' - Clamping: Hydrautic cylinder with the

control stand used together with the bow door)

- Inner door Stecl single-panel type {watertight)
o - Aperture dimension 4 0 m B)x40mH) - L
* Driving method =~ " Opening: Hydraulic-driven winch 1 -

© Clamping: }Iydrauhc cyhnder with the
. contro! stand used together with the bow door,
~ anda sub stand m_the cargo hold)

_ Cargo gear :

As already mentmned a urtion purchase system (burtomng system) usmg a demck
" boom w:li be adopted through discussion with the FSM gGVemment counterparts To
enable doub!e loading operation, derrick pOsts will be installed over the center part of
~ the cargo hold on the upper deck betwecn hatches at the bow and stem ’l‘he winches
- for the demck wnll have a capac:ty of 5 tons x 30 m.’mm respettwely, for a
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combination of cargo and topping. One winch will be installed on each of the booms,
for a total of 4 winches,

® Mooring equipment =
- The winch for anchoring, unanchonng and mooring mll of course, be in conformity
with the Classification Society’s Rules, and- a stern anchoring device specifically
designed for a landing craft will be further installed to prevent rolling at the stem when
the vessel touches down by beaching, and to support the vessel’s refloatation by
anchoring astern, - '

Outlines of pianned ép’ecif cations of the mooring equipment are as follows:

—~ Windlass and mooring wmch (5}3 ton x 9/15m/min) 2 sets
: one on each broadmde
— Stern an_choring and moorin'g winch o 1set

anchoring (10 ton x 15m/min wire drum 1)
‘mooring {3 ton X 15my/min rope drum 2)

@ Work hoat and davit -

“The Project Vessel will have an I'RP work boat for spccm] purposes such as unloadmg
living commodities and small parcels to the outer 1slands where the Project Vessel
cannot reach by beaching, and for plckmg up the sick, the aged and children. Since w:!l_

*. - be fairly dangerous to load and/or unload the hoat with the derrick boom under rough
sea conditions, an exclusive davit will be installed,  This small boat will carry cargoes
" weighing 300 to 500 kgs stored in with the electric trolley. The daut will be capable
o of loading the boat onto the vessel in rough sea condilmns by usmg the troliey The
boat, therefore, will be instalted with 4 h{tmg ey&e and 4 sets of spring wire.
Specifications for the boat are as follows: .
approx, 8.0 m (Loa) x 1.8 m (B) x 0. 75 m (D) FRP w:th floor
Equnpped with 1 oulboard engine (40 PS), 4 hftmg eyes and 1 set of spring wire

2y Accommodahon equipment
@ Compartment . , - S R _
Through dnscusston with the FSM government counterparts it was agreed that the
Project Vessel will be installed with compartments which meet the FSM requirements
for social conditions, as indicated in the following table. FSM Seamen’s welfare rules '
“of the Maritime Act require that vessels of 800 1o 3,000 tons be provided with not less
than 2.35 m2(25 fi?) of crew compartment floor per person. Although there are some
- clauses to be overlooked due space constraints, planning will for the most part be in
- conformity with those conditions. - Beds in the compartments will be 1950 mm in
" -length and 950 smm in mdth dnmensmns large enough to accommoclate amply
- -prOpOrtloned crew members. - ' - .



Type of |Xo. |Total |Room used for | Position of room _ ]
] © {room roon peréons ' : ' o
Crew (23) State room| 3 3 - |Senior officer| Subjacent to bridge
12-bed roon| 2 4 - |Junior officer Above same section,
_ : |- ' and boat deck
| 4-bed roomn| 4 16 |Ratings ~ . | Boat deck
Passengers {4-bed roomf- 3 12 - {Passengers ' Upper deck )
_Pﬁiﬁsgcnéary - 1 - Sick, injured Upper deck |

@ Dining room and cooking equipment
In compliance with the FSM requn‘ements for FSM social condltmns two dining rooms
will be installed in the Project Vessel; one for officers and special passengers as a salon
at the right broadside of the upper deck accommodation section, and the other for -
ralings as a mess room at the stern side of the upper deck, adjacent to the galley.
Two small refrigerators (200 ¢ each) will be placed in each dining rooms for crew
serving on nigh! watch, '
In the galley, the kitchen ranges will be powered by electric 1gmtom {not hy gas) for
greater safety, and a cookmg table, cupboard, ete,, will be installed. % _
Subsistence storage, in the following spec:ﬁcauons will afford holdmg provnsnons for 4
~ days of cruising with a complement of 35 persons, and will be located adjacent to the
: re[ngerated and frozen cargo hold for joint use of the cooling unit, However, since the_'.

: étorage is below the deck and easy daily access is llmlted with this layout, a separate L

refrlgerator (600 ) will be placed in the gailey for storage of prthsmns for the day
g..-iu:r;pe . L {_‘.ap'acit)(__“ : Kept at . |
Freezer - approx. 5.0 m*[ - I8¢
Istorage fei' dry géods; \‘egetableS Jjapprox. 10. 0 n’ t 4CC

Air mndmomng (only for coohng) will be prowded to the acoommodatlon section hy the

central coolmg device. The galley wdl be ventitated by an electrzc-drwen ventilator

and natural draught, and it will make use also of the central cooling device for spot

'reingeral:on in the engine momtonng chamber, The air conrhtmmng chamber will be

located as practicably as possible at the bndge boat deck to prevent waste heat exhaust
: andfor air intake from sa!t pollutjon - : : :

e ’I‘onlets and showen, : : e ;

. The toilets and showers will be mstalleci together in combmatlon— type western- style

- rooms for toitet bowls and showers. In comphance with the FSM requirements for '

- FSM social cond1t|ons, separate chambers for combination toilets and showers w:l! be
installed for officers, ratmgs passengers, and gemng—on the-bandwagon passengers of
the type usually transported in inter-islands voyages. ' S
As stipulated under the FSM Environment Control Act, to conserve lhe envnronment in
port, toilet drainage will be kept in holding tanks whtch prevent outﬂow while the
Project Vessel is in poxt Necessary capac;ty of the hotdmg tank will cover a maxlmum
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complement of 35 persons for 3 days, that is, approx. 5.0 m? (15 gallons per man-day),
and the tank will be installed in the engine room for maintenance puiposes

As the Project Vessel witl sometimes call at Guam and Honoluly, one of the rooms will
be equipped with a cu‘culahng water tonlet (24 2 type) under US Coast Guard
Regulations.

'3) Radio and nautica instruments
Planned radio and nautical instruments are listed in the table described later, In
particular, radar, GPS and MF/HF radio wil be planned as follows: :

(I Radar

The current SOLAS Convennon stlpuiates that all passenger vessels engaged in

international voyages and all cargo vessels not less than 300 gross tons must be equipped

with radar and, on and from February 1, 1999, one of the equipped radars, at the least, will
" be required t6 operate m the frequency band of 9 GHz. By the curreat rule only cne

radar set for operation in the 9 GHz band (X band) is acceptable, but the Project Vessel _' f

will be installed with 2 sets. In the FSM waters, whlch are full of squatls of the type so
often encountered in the southern pacific, an X-band radar can often lose sufficient
' resoiuhon in ﬁen.e squall conditions, and eyeshot is oftcn too limited at such (approx 20 -
méters ), :
- Thus, the vessel wlli be msta!led wﬂh a 3 GHz band radar 5 band) whtch keeps hlgh
resolution in ﬁerge squalls to mamtam safe cruismg

@ GPS :

One plotter and a GPS mll be mstalled The current rule has no st;pulahon rcgardmg
- acteal reqmremenls to eqmp specnﬁc mstruments for the transitive period belween 1997,
 when LORAN C and NNSS discontinue their operations, and February 1999. However,
since US Coast Guard. regulahons require vessels to equip themselves with GPS, the
' Pro;oct Vessel will fully conform with the equipment standard going into effect from 1999
~ and voyage safety and reduced fuel costs will secured by nmprovmg the interactive

funs.honal eﬂ’ectweness of those navigation instruments by means of a gyrocompass
' (autopllot) with a plotter and connection of signals w:th radar for assured interface

_bel\\ een those instruments for an accurate grasp of the vessel's own position, course, and
R trajcctory That instatlation will meet the eqmpment standard to go into effect [rom 1999

. @ Communication equapment (xadlo equnpment) _
- As communication equnpment (radio instrument), a radio. instrument for GMDSS which
o acceptabla under the SOLAS Convention wilt be mstalled as mentioned before in the
’ SECUOH on the basic desxgn concept. Additionally, installation of an MF/HF radio together
with lNl\‘.lARSAT C will clear the requirement for double installation of radio equlpment
_ supulated hy the SOLAS Ccmvcntlon for maintenance purposes

4) l,nst of main equnpment on the hull section.

Through analysis of the results of discussion with the FSM government countet parts and
the aforemenuoned checks, the mam equ:pment on the hult secuon will be selected on



~ the foilowing odnditions:

@ Eqmpment in full oonformnty with all mtemahonal rules, Classnﬁcatlon Rules,
FSM  maritime regulations, USCG " Rules and Regulations for Foreign vessels
operating in the Navigable waters of the US, and SOLAS Rules which will be
complétely in force on and from February 1999, applicable to the Project Vessel
*) . : . S

-~ @ Equipment that is not stipulated in the current equipment rules, but that should
be installed with an ordinary cargo vessel to run and steer the vessel

@ Equipment necessary for the cruising of the PfOJect Vessel, whlch will act as an
inter-islands cargo vessel in I‘SM waters

' The main equipment summarized in the following list is sorted by item and use:
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A Ml section

Used forh

Equi pment Titen wo. | Standar’ci_' specifigation - Quantity
(1] Fguipment on Deck _ : _ : _ '
1) Steering Cear ® - |Electro-hydraulic 2. 2K€ 2. {t/n|Steecing 1 set
2) ¥indlass/¥ooring Finch |® 5/3t x 9/15am/uin. 1 unit
- S Rydraulic-driven open type Lo
3) Stern Nooricg Yinch ()] 3t x 15mm/nin. - |Eatry/departure, | 1 unit
' Rydraulic-driven open type B pooring, berth '
1) Derrick Post @ Gantry lype Loading/unloading) 1 set
5) Derrick Boom, @@ S VL st Loading/unloading| 1 units
8) Hoist/Topping Finchk  {@® |5t x 30a/min. Loading/untoading| 4 units
7} Electric Trolicy @@ 1.9t x 1| unit loading/unloading]| 1 unit
for small parcels L
: _ Loading of ¥ork boat
8) Rov Door e 1510 x 4. 0n(B) at opening | leproving seakeeping
_ ' ~ |and propulsion - i 1 unit
9) Bow Rarpray @ 7.58(L) x 4. 0a(¥) ~ lloading of large | 1 unit
' 4.00(¥) x 4. 06(H) at opeaing {heavy cargoes, construe-
A B _ o tion machinery * equipnent
'110) Bow Tatertight Inner boor|@@ - |4.50(N) x 4. 0a(H) at opcniog | .- do - doait
(2] Anchoring/Mooring Pquipsent . S : = o
1> Poser Anchor ' o Stockless type |, 440kg AC-14  |Entry/departure, | 2 units
2) Anchor Chain o 3en dia. (Grade2) 412. 50 pooring, ‘berth | | set
3) Mooring Rope @ 35e0 dia. x H0n _ _ - LA sets
4) Tow Line Rope @ Steel wire 25mm dia. \( LS{\sy 1 set
5) Stern Aachor 1@ 1.250%g e I sst’
§) Stern Anchor Rope @ Steel vire 30rs dia. x lOOm 1 set
(3] Lifesaving Bauipment '
1D th'esaunglkcscue Boat FRP, w1lh Engme ZoPS _ 2 units
2) Boat Devit : Electric- dnvm Maritime 2 units
3 Life Raft ) Case |, with Auto- relc-ase stand disaster 6 sets
4} Life Jacket iWith flashlight and uhlstle_ escape, and 150
%) Life Buoy : K¥ith rope L Rescue 3 scts
(43 Calley Equipment - R N
l) !!arme Electric Range 3 | I6KE x ) 7 1 unit
2) Electnc Soup Xettle 3.56 x 258 x 1 1 pe.
3) Fater Heater. IXF x 100 x 1 : R 1 unit
4) Catorifier @ 15KV x 4008 x I Freshsater For Galley | 1 unit
' : L shover N
5) Refrigerator 6009 x1, 3000 x2,608x3 1 set
8) Sterilizer 1 1 for drink water | sot
) Fater Cooler - i 2 seall type 2 vnits
8) Elecironic Range - 2 wits in galleys | 2 vnits
£5) Flrehghtmg Equnpment _ - o _ ) e
1} Q)2 Fire thlngmshér__ y - {for both cargo li‘;»lﬂ and engine room y . { set
2) Fire Hydrant - : ® |15 wits in acconr@mdatibn section  [Compulsory | 1 set
R)) Emerggncy Fire Pusp * |Rlectric-driven ISﬁ’/_h_x 4510 firefight-"| 1 set
)] Flre Mam : ’ ¥ain indicator: [0 windovs X ing equipreat -
: '§ plane (with sensor) 1 set




{61 Nautical Instrumecals

ACLEOY & BC24Y,

I} Gyrocospass OT@ : True direction | I set
' Repeater 2 sets finding
2) Autopilot @® Built in the gyrocorpass Juto steering - | 1 set
3) ¥agnet Corpass ® | y Direction finding| | wnit
{) Radar @® -~ |16 X-band with ARPA I %et ldentifying position | set
@@ - |16" S-tand I sct fand anticollision | set
5) Direction Finder A®®  1200KHz-4. 9¥hz 12 CH with repory Dicection firding 1 set
-6) GPS, Plotter O@P  I6PS x 1, Color Plotter Identlfymg position | set
1) Speed tog (L)) : - |¥easuring speed 1 set
8) ¥eicorological Facslmle @3 Sheet width 14 inch and more  [Neteorological 1 unit
: R |conditions affirved
9) Anemorcier 6] Vane (ype, rax, 90n/sec. Neteorologicall 1 wnit
] observation '
10) Rarometer @ : : 2 units| .
11} Echo Sounder ()] ¥atched up fo [¥) rules, Yeasuring 1 set
_ _ , Paper recording vater depih
12} Scawater Thermometer | Recording type }!l'easuring } set
13) Mtoosphere Thermameter (@ tenperature| 1 sct
14) Clear View Streen {2 1)) 300er dia. Yisual forvard check _
SR C . - ~ in rough sea | 3 sets
15) Control Board for ® ACHOY & DC24Y, ¥all-rouoted ]Safe cruising | I set.
' Kavigation Lights ' ' '
['I] Communication Equipoent o )
Vatched up to CMDSS o . _ : .
1) ¥F/HF Radio Equipeent {® Syathesizer type 250¥ Near and long- - | I set
'H}‘/HF Transmtter/ : : distance comrunication
: Receive _ - ' _ o
ISC nit  (Digital - Printer for DSC/NBDP (Telex) |Selecting circuit|
' Sé_lective {‘alling; S " land automatic
_ S PR . o - connect ion .
ISC Receiver 2182KHz transeitter/receiver  [S0S transmitter/ | 1 set
T Cen Y puilt in receiver S
ABDP (for Xarrow-band Telegrabh trans- | I set .
Direct Printing) pission by inter- ]
national télex - | ©
2 lntematlmal VHF ® h{h psC functlm v Corpunication in | 2 sets
_ Radio Telephme ' " F3E F28 25/1% |port and for near| -
'ﬂlf‘ Transmtter! ' Gne of installed with g disténce
- Recener, a VHF pnnter One under
E_ISC_[fnit : double cqmpment
ISC Receiver . |requirenent :
3) [NYARSAT C ® % |BGC Receiver function built in|Coraunication by .1 set.
o R ' ' telex via satellite
{Double ;quibmént -
: Lo e ~ |in place of ¥F/UF)
1) NAVIEX Receiver ® ¢ [518K8z,. vith printer |Safe cruising |} set
5) Satellite EPIEB @ # {Fioat type. full-autoratic 308 tranémi'tter b set .

(Radlo beacon mdication dlslress pos:tion]
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6) Radar Transponder

@ % Portable {ype, X-band Responding to search
and Tescue 2 sels
7) Tvo-vay Radio Telephone |® # 150 ¥Hz, portable type Conmunication in | 3 sets
' ' ' distress
Other Equipment _ - ' iy
8) Transceiver am 400¥Hz, portable vith charger [Compunication to | 3 sets
. o the working boat :
9) inhoard Coreand ® 100Y, AN Radie, cassette type |lnboard practice, | 1 set
Apparatus : o vork ranpagement
18) Inboard Telephone @ 10 €.B. stations, C.B. type 1:3] - ¢o.- L set
[8) Other Equipseat = S o '
1) Air Conditioning Systen |@® Dutside air tespeialure 33°C  |Naintenance of I set
e inside air tenpcra'tu_rf; 30°C  |1living environmen
o _ (Rule required tines of ventilation) _ _
2) Sevage Disposal Systen |@ Circulating vater vashing and {Environzental’ I set
Toilet _ ' Sciage lank . |protection, anti-pollution
3) York Boat @ FRP, with 40PS culboard engine|Loading oi’_ ssall ! 1 wnit
- About 7. 8n(L)xk. 8a(B)x{. 8(D) {parcets, carrying sick,
: : aged, children l
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. {9) Engine and electric plan

l) Main engmc '

The main engine will be a medmm-speed four (4)-cyde dxesel engme on twin-engines
and twin- Ime—shafhng, as meéntioned in section on the design concept.

The cooling system will rely on water cooling, which is excellent in keeping engines
high endurance, and sitencers wilt be installed to reduce the EKhatisl_ sound from the
main engine. In light of the simplified engine room layout and improved capability of
the twin- engines and twin-line-shafting system, no power wilt be taken out through the
main engine front-drive device. |

G) Main engine horsepower . :
Through discussion it was agrced that the cruising speed wall be 105 knots under
C35.0. (conlmuous serv&ce output) by a 15% miargin, and the main engme will have
a sufficient output to cope with that spced with two sets of 1L00OPS each. The
necessary output of the main engine for the vessel to cruise at approx. 10.5 knots
- at full load is calculated here.

: Accounlmg for hull resxstance, propel{er efﬁmency, and transmlsswn effici wciency of
power together with data on smular vessels and actual results, an estimated curve

- of BHP (bxake horsepower) at a 15% margin (increase of hull resistance by foulmg 1
on hull or sea cond:hons) is draWn F‘lgure 2—1 illustrates the curve

The condmon of the vessel at departure is as follows
“Lpp - x B x D :

5300m X 1100m X 7.00 m- e @
(stplacement) : = 1,620 tons -
Full load d - (Full load c_lral’t) = 37m
o c.; (Block coefficient) = - = 0.73 (Dlspiacementf@)

Sv  (Area of wetted suxff:_ace) = 910 m?

Fig2-1 Estimated Curve of Brake I_Iofseb&ve;
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" From the curve, BHPs of 2 main engine uﬁits show approx. 1,910 PS and 2,230 PS

" at 110 knots, respectively. The speed of 12 knots initially requested by the FSM
goverament counterparts. may require 3,000 PS or so, and those supposed figures

* will be on a part of the fairly nising curve, indicating that a plan for a cruising speed
of 10.5 knots may be an appmpnate proposnllon from the vneWpomt of economical
efficiency. : > .
Accordingly, each of the main engines on the twin-engine and twm line-shafting
system has an output of 955 PS (1,910/2), and the planning, therefore, is for the
vessel to have 2 enginés of 1,000 PS each, for a total of 2,000 PS or less.

@ Propellers and stern device :
As the Project Vessel is plantied to be on a twin- engme and twin-line-shafting
system due to the special conditions of inter-istands voyages, it will be equipped
with two propetlers, one on each side. Unlike ordinary type vessels, it has been
decided in view of the propulswn resistance from the hull form m front of the
~ propelter that the shaft bracket method or hull skeg: method is ‘appropriate to
support the propellers and the twin propeller shafts bearings. At the present stage
of planning, the skeg method will be adopted in view of the risks to the bottom of -
the vessel from contact with the seabed by beaching. 3

2 Generator and diesel engine genera{or
The inboard power supply of the Project Vessel will be mamly from a 440 V 60 Hz, 3
phase alternating current and a 110 V Smgle phase cwrrent, and partlally from a 220 v
current for small—sme devices and a 24 V direct current for emergency.
" From cateulation of the approximate inboard power consumphon the maximum
~ requirement of power will be 220 KW and over. Thts covers the maximum power'
- required when 2 hydraulic pump units using maxsmum eleclnc [oad are run al night fo |
- afford double loading works, and the necessary pov.er m crunsmg w;ll be calcu!ated at
~ approx. 100 KW, ' : : SRS
Therefore, the vessel should have 2 generators with 140 KW outputs, dmen by dlesel
engines, under a load factor of 80% at the largest electnc !oad that may run parallel to
- meet the largest power need, ST
‘Thus, the vessel will be eqmpped with 2 dlesel engmes of 210 PS 4 cycle 1200 rpm or
© 1800 rpm, calculated on the power factor of 0 8, for necessary axlal mpul horsepower to
-those generators ' : ' o SRR

3) Hydrauhcdnvan devices _— : Lo
" The hydxauhc system will be setected in -:onmderauon of the operalmg efﬁmency of each
e mclwndual device, as well as the ‘effective reduction of the v;bratmas and noises of each
1 device, pnmanly because each device has its own specific objective, capacity and usage.
The time zone of the operation of these devices will be roughly dmded into three
- phases; the vessel’s cruising: time, the vessel's departure from and retum to port,
ERE mctudmg berth’ inport, and its !oadmg work time, and there are few lithes when the
ot 'dewces will be used comurrent!y The hydmullc system" will have 2 sets of BSKW
etoctncal motors drwmg hydrauhc pump umts in order, first of ‘all, to deal wnh the
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largest power need, that is, the aforementioned double loading work at night, and second
- of ali, to comprise one line, as a system, with a pressure of 150 to 160 Kg/em? (a
- maximum of 210 Kg/cm?) as the pressure for daily use. o

cargo gears
Hoisting winch with topping drum 4 sets] By 2 electncally driven -
Cylinder unit for hatch cover 2 sets

hydraulic pumps (parallel running)

* Mooring equipment . -
Windlass and mooring winch 1 set on each broadside ]
Stern anchoring and mooring winch 1 set K
By one of the above 2 units

Roll-on/roll-off equipment

- Cylinder unit for bow door : : 1set
Winch and cylinder unit for bow rampway (weatherhght) :
1 set each -

Winch and cylmder unit for inner door (waterhght) . 1 set each
: : By one of the above 2 umts O

" A trolley (1.9 tons) will also be installed for loading small parcels and refngeraled and
frozeh foods.  This trolley will also be electncally dnven in view of its small capac:ty
- and effectwenees in loading \wrks :

4) List of main equlpment on the engme and electnc sectmn .
- Through analysns of the results of discussion with the FSM govemment counterparts and
© the aforementioned checks the main equtpment on the deck section will be setected on
the followmg condmons : C
(@ Equipment in full conformity mth all 1ntemahonal iules, Classnf cation Rules, :
FSM Maritime Rules, and SOLAS Rules whlch will be cumpletely in force on and
- from February 1999, applicable to the Project Vessel ) . '
O Equipment that is not stipulated in the current equipment rules, but that should
be installed with an ordinary cargo vesse} to run and steer the vessel ,
® Equipment necessaty for the cruismg of the Pro;ect Vessel, which will act as an
' mter-nsl&nds cargo vessel in FSM waters - :

Q0 Legal accessories and ﬁmngs _ : .

- As there are no detailed rules in the. FSM concernmg the legal accessories on the _

3 _Pro;ect Vessel, Japanese  rules appllcab!e to' Japanese cargo vessels éngaged in

- international voyages and equivalent to 1,200 G/T shall be applled to the vessa! within
- the applicable scope, - - o S

. For nonlegal ﬁltmgs, a basw concept is to select ﬁltmgs necessary for: the foliowmg

purposes; fittings necessary for the Project Vessel to cruise back to the FSM after

* complelion of a voyage; fittings necessary for m_amtenante ‘and/or minor. repair of the

vessel at sea, and fittings difficult to procure for rinning repairs in the FSM.  Fittings of
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~ these lypes are summarized below. These items represeat contents similar to those
contained in lists of legal accessories and fitlings usually used by shipbuilders in
contracts for the construction of vessels with interational classification.

A. ACCessoﬁgs and fittings on the deck section

[1] Legal fittings. : ~ 1 setout
(2] Fittings on hull : : 1 setout
{3] Fittings in bosun’s store S . I setout _
(4] Cloth fittings - 1setout .
(5] Fittings for cooking : © 1 setout

B. Accessories and fittings on the engine section 1 setout

C. Accessories and fittings on ﬁie electsic section - 1 setout

* The main equipmght summarized in the followiﬁg list is sorted by item and use:
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B Engme sectlon

Used for -

Equipnent Standard « specification Quantity

{11 Propulsion Bquxpment o : . |

1) ¥ain Engine and Diesel <l_-cyc‘lc'nediu1|‘1-spéed £ngine Propulsion 2 sets
Reduction Gear Output NCO:1000PS 800-1000 fon - "nach_i'ncry"_ '

. C50:850PS x 758-947 rpm cuining
2)Propetler m Fixed-pitch propeller  Main propulsion 2 sets
Pline Shafting device for Stern tube, scawater-lubricated -~ do - 2 sets

the above '
{27 Electric and Electrenic Equipnent . _ 4
1) Engine to drive Main G) |piesel 4-cycl'e, Nain genérator 92 units
Geneiator oulput approx. 216PS drumg o
2) Main Geoerator @ 175KVACL40KY), AC450V, 3P, 60Nz |Electricity 2 units
1 _ geoeration(active)
3) Engme to drne Emergency Diesel {-cycle, 1 unit
Generator O outpul approx. 'BOPS o B e
4 Emergency Generator @ SOKVAC40XY), ACA50Y, 3P, 60Hz Ekectri'city _ 1 unit
- o : ' generatim(emrgt'néi) _
5) Transforner o ' 1 unit
6) ¥ain Switchboard Dead-front, NF _ I set
7) Energency Svitchboard Dead-front, NF, shore pover termina _ l'_sét :
8) Batiery Swilchboard Dead-front, NF ° ' Pover supply| 1 set:
9) Group Starter Panel L @ |Dead-Front s systen 1 set
1. S : s o véribpé 1 sei._
10) Light Distribution Panel Drip-prbof. sall-gounted - equipnent 1l set -
t1) Bridge Distribution R o
' ' Feeder Fanel 4 Control of naugatmn hght and 1 - § groups
12) Baltery . ' . ' mstrument o :
{31 Autosatic (‘ontml o B o -
1} Yarious Control Boards Control of equipment | set]
2} Yarious Mooitor Boards @ Equippent monitor| | set
3 Yarious Indicaling Panels - do - . 1 set
1) Yarious thervoneters - do - 1 set
{4] Other Engmé Fquipment , e :
1) ¥ain Air Conpressor @ . 2-Stage compressor, - |Starter of rain/ | 2 sets
' . | 35°/hFA X 30Kglea®  |auxiliary engines|
2> Mxiliary Air Compressor|@ ¥anual - do - l set
3} Air Reservoir ®  |Main x 2 A X1 - do - | set
4) Freeczing Compressor ) —’ k22, automatic start!stop For svbs;sterice 1 set
: L ® - |Used jointly with the above  |[For refrigerated. | | set’
) Yarious Heat Exéhangeré ) ' _ o hold -
6) Hydraulic Pumps/¥otors |@@ Fith 55K¥ rotor, For h)‘d'raulic_ ) 1 set
: . . . ) high-pressure hydrauhc pump _machinery |
1) Yarious Cootrol Yalves (@ ' ~do - I set
8) Various Pueps (0] . Fres_h!seagwater ete. | set
9) Fiow Neter @@ Fuel supply | set’

peasuring
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10) Oily Bilge Separa;for £)] 0.5 o'/h, 15rpn, vith atamn Envimnmen_talmz_‘_ i set
‘ - o o conservation

1) Incinerator o .’lppro_i. 200K¥ : Drain oil disposal | set

, _ and environnental conserv.
12) 0il Porifier o0 for both ¥.0. and L.O. 7009 /b S set
13) Marinc-Growth-Prevention|@ 120 n¥/h x 2 Seavater piping ] set
Systen " '  protection :

14) ¥achine Tools in engine [@B atl-purpose lathe, grinder, gas|¥aintenance ang 1 set

fooe velding, cutter, vice, | each |repair at sea B

L m4se




233 Draﬁngs of the Basic Design

The drawings of the basic dessgn of the Project Vessel aré shown on the succeedmg
- pages in the fo]lowmg order:

(D General Mange:ﬂeht
(2) Roll-on/Roll-off System (Bow door)

Roll-on/Roll-off System (Rampway)

_ Roli-on/Roll-off System (Inner door)

- {3) Machinery Arrangement of Engine Room
Lower Floor
Znd Deck
Elevation
Engine Casing
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 ROLL-ON/ROLL - OFF SYSTEM (BOW DOOR)
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ROLL - ON/ROLL - OFF SYSTEM (INNER DOOR)
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MATN ENGINE ROOM (ZND DECK) (SCALE:1/50)
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