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Anchor handling winches
Azimuth thrusters
Bearings

Bulk handling systems
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Control systems
Controllable pitch propellers
Diesel engines

Design & ship systems
Fixed pitch propellers
Gas engines

Gas turbines

Gearboxes

Manoeuvring systems
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Pod propulsion systems
Propulsion systems
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Ship design & consultancy
Stabilisers

Steering gear

Steering systems
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Tunnel thrusters

Waterjet propulsion systems
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6---New ship photo & particulars (No. 625)
10---Retrospect of domestic merchant fleet (No. 256)

(OKITSU-MARU, YAYOI-MARU—NICHIALI-MARU) reeereeeerecencens Sanae Yamada
12---P&O high class passenger ship "AURORA" sails (3 ) -+--eeeeeeeeeee Yoshitatsu Fukawa
16---Passenger ship "NORWEGIAN SKY", being delivered with

Overcoming difﬁculties ( 3 ) ................................................ Yoshitatsu Fukawa
25---Summary & notes of events on October

(Shipping and shipbuilding in "Summary & notes of events”) - Hiroshi Yoneda

®New ship report
28---"AGIOS ANDREAS", large handy-max bulker -«-+-e--ese--- Sanoyas Hishino Meisho
34---"DAISHO-MARU", 499GT-type cargo ship «te-sseeeeereeeseeserceenn Yamanaka shipbldg

@Awarded paper ("INUI PRIZE") by SNAJ on2000
38---Estimation of deck load by blue wave and water mass  -++-=++--+ Taketaka Ogawa
40---Selection of optimum structure type on super large

semi-submerged floating body =++++++++reerrerrrrernnnmnnannianiannasinnnanni.. Kazuhiro Iijima
42--- Analysis of refuging action by mental process in

emergency case and walking model --orrerrereereeeeniiieiiieiiiiieiaen. Kiyofumi Koyama

@Technical paper
44---Repair report of Alaska LNG project membrane tank ««-+++cs-- Takayuki Fujiwara

@Serial lecture
81---Electronic navigation notes (NQ.271) s+ceeerrrreresecriruiniiii.. Shoichi Kimura

@Essay
61---The stories of ships climbed mountains, etc. (4) «-rereererreereeeeenaran. Daizo Goto
72---Collections of spilt stories from the world passenger ships (2)

—_ "Stella PO]ariS“ et e eereereerees st e eetPserereenIe eIt EeeNrIeIrYIIIRtTIIEIEIYRORIANTE Kenji Ohuchl

@®IMO corner (No. 226)
86---Sub-committee on stability and loadlines and on fishing

vessels safety (SLF)_43HI session ............................................................ MOT

@ Statistics
77'~-Lloyd's World casualty statistics (]999) ................................................... LRS

@®Voluntary works
70---An experience story in Jordan by the Volunteer «wrereereeeerememeeei. Shuji Adachi

@®News
76...Awarded fr()m the Chief ()f NISA ................................................ Furuno electric

Contracted D&R of next Tribon with Daewoo -cororeeermrermeeeniaania... Tribon S. J.
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“NORWEGIAN SKY”
DECK PLAN

SPORTS DECK 12

POOL DECK 11

NORWAY DECK 10

JEENENEERE

FJORD DECK 9

VIKING DECK 8

20



POOL DECX 1} == ]

FJORD DECK 9
INTERNATIONAL DECK 7
PROMENADE DECK 6
BISCAYNE DECK 4

S —F

UN DECK 13
SPOATS DECK 12

s

NORWAY DECK 1

VIKING DECK 8

> — 0SL0 DECK 6A

\

ATLANTIC DECK

Gross Tonnage: 77,104. Overall Length: 848 feet. Beam: 105 feet.

Draft: 26 feet. Engines: Diesel electric. Cruise Speed: 21 knots.
Passengers: 2,002 {double occupancy). Crew: 750.
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“NORWEGIAN
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“Owner's Suite” p
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“NORWEGIAN
SKY”

“Qutside Staterocm™ »
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PRACTICAL DESIGN OF HULL STRUCTURES

By Masaki Mano: FRINA, Dr. Eng., Former Professor of Kinki University
Yasuhisa Okumoto: Dr. Eng., Professor of Kinki University
Yu Takeda: Ishikawajima-Harima Heavy Industries Co., Ltd.

This is a first prominent book concerning the hull structure design in the world
which is written from the viewpoint of the strength theory as well as the practical
design viewpoint based on the authors' plentlful experlence

The authors had been hull struc-
ture designers at Ishikawajima-
Harima Heavy Industries Co., Ltd.
(IHI) in three generations, the era

of the large increase of the size of

ships when many damage and
vibration problems were experi-
enced, the era of the design stan-
dardization feeding back the dam-
age and vibration problems, and
computerized design / engineering
era.

In this book the experience of the
authors in the above three genera-
tions is condensed from the practi-
cal design viewpoint. The authors
is convinced that this book will be
helpful for designers to design the
hull structure as well as for stu-
dents to understand the hull struc-
ture design. And also it will be
useful for the designers of general
structure to improve their knowl-

edge.

~ TN T
. ) ~

e )

PRACTICAL DESIGN OF
HULL STRUCTURES

e e

ﬁsuhlsa Okumoto o
Yu"l‘akeda

TN
- .

Price: ¥10,000 or US$100

Yasuhisa Okumoto, Kinki University, Faculty of Engineering
1 Takayaumenobe, Higashihiroshima 739-2116 Japan
Te. 0824-34-7000, Fax. 0824-34-7011, E-mail: okumoto@hiro.kindai.ac.jp
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TRAINING FOR INVAR WELDING
AND QUALIFICATION TEST

1) Arrange training center for welders.

a) Fabricate and provide steel welding tables for
welder training.

b) Provide primary and secondary cables for
welding machines, jigs and tools.

c¢) Provide darkroom for take metallographic
photo.

2) Provide for training sufficient welders to com-
plete the cargo tank repairs within the agreed
repair period.

3) Fabricate INVAR materials for strakes and
overlap pieces for welder training (Owner's mate-
rial to be used).

4) Fabricate stainless steel round plate for training
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of collar stud as required.

5) Fabricate welding thermal protec-
tion for training and qualification
tests.

6) Arrange qualification test in the
presence of Owner, G. T.and A.B.S.
Surveyor for

Manual TIG welder

Auto TIG welder

Auto seam welder

7) Manual TIG welders qualification
test.

Test item: SERIA I

Membrane repair test specimen,

(2) specimens.

Welding position: Flat.

Welding position: Overhead.

8) Arrange following inspections
and issue records of results.

a) Visual inspection.
b) Dye penetrate inspection.
¢) Metallographic inspection.

9) Provide photograph for test result
report.

Cut out and polish test specimens
for metallographic inspection as
required by Yard G.T. ABS.
and Owner’s Representative.

10) Arrange for daily on board
tests and metallographic in-
spections of welding tests
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TANK PROTECTION AND ACCESS IN TANK

1) Cargo tank protection material to be provided
and arranged for repair work. Remove protection
materials, clean and restore upon completion of
repair work.

Above materials to be cleaned before bringing
into the cargo tank.

2) Protect pipe tower and attached fittings, cables
and equipment to prevent damage by material
handling.

3) Cargo tank entrance weather protection hood to
be erected using corrugated steel tin plate and steel
pipe frame for weather protection and work utili-
ties.

Install weather protection steel hatch on cargo
tank entrance hatch.

Access platform to be provided at tank entrance
for material handling.

4) Arrange workers and materials handling winch
during period of repair work.

5.3 REER

g v EBEhEy v s RH—>DERTHEE 3,

1 =7 v— ot RENL &% BTk
DELZDF R ELTOERLIEMNSY v/ ATRES
Ndo TD/HICHEFRIITFICHRICIBER, il L
TEL LEHH B,

SAFETY PRECAUTION AND WORK UTILITY

1) Special fire watchman and patrol to be arranged
during repair work.

Fire patrol to be carried out after finishing of
repair work each day to check fire and weather
protection.

2) Gas proof light to be provided as required.
3) Emergency lights to be provided into the tank.

CLEANING

1) Clean cargo tanks upon completion of repair by
vacuum cleaner and soft cloth paraffin oil treat-
ment of INVAR surface to be carried out after
cleaning.

2) Arrange cleaning workers during all repair
work.

Vol. 53 2000—11

EQUIPMENT RESTORING

1) Remaining INVAR material to be vacuum
packed and restore in safe location.

2) Welding machines, special equipment, tools and
other materials to be maintained and restored on
completion of work.
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INSPECTION METHOD FOR MEMBRANE

1. The purpose of test
This test intents to obtain the approval from
American Bureau of Shipping, U.S.C.G. Gas Trans-
port and owner respectively.

2. The following tests should by performed on
the secondary and primary spaces
1) Dye check (Twice)
2) Bearing test
3) Global test
4) Freon test

3. test procedure
Condition
1) The pressure of secondary insulation space

must be always lower than the primary insula-
tion space

2) The secondary insulation space must be lower
by 50mb than vacuum of primary insulation
space

3.1 Dye check

{1) The repaired part by the manual TIG-welding to
be checked by means of dye check.

(2) The defects to be repaired.

3.2 Bearing test

(1) To be carried out the upon completion of weld-
ing on secondary and primary space.

{2) To be placed the secondary and primary insula-
tion space less than vacuum of —200 mb.

{3) To be carried out visual inspection for repaired
membrane as below.
(a) Around the raised edges using checking

template.

(b) Deformation of membrane.
(c) Crack, notch, scratch, hollow, etc.
(4) The defects part to be repaired.

3.3 Freon test
(1) To place the primary insulation space less than

vacuum of 150 mb.

(2) To inject from into the primary insulation space
up to pressure of 20 mb.

(3) To measure concentration with sampling tap
which are arranged as show on repair plan.

{4) The all repairing welded joint should be checked
by “Halogen detector” under the foliowing condi-

tions.

Relative pressure of insulation space ---:- +20 mb
Admissible leak rate «+«eeserreeereees 10 ATorl /SEC
Travel speed of detector -++r-ssereeeeees abu. 1 m/min
Freon concentration «««-:-s-s-secesosarecaeanininicee 1596

(5) About every 2 hours, the sensitivity of detector
to be checked by using standard leakage. (L.S-20)

3.4 Global test

(1) To place the secondary and primary insulation
space less than vacuum of —550 mb.

(2) Pressure measurement of secondary and primary
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1. PRIMARY MEMBRANE
(OWNER INVAR MATERIAL)
Cut INVAR material from Primary
Barrier at position No.3 (refer cutting
plan) for access to primary insulation
boxes and supports and secondary
barrier.

|7a-rrz2 1]

a) Fabricate and renew primary mem-

l
(h5-Fzvoma|[FmL]
EX

I?J?—?-:-yﬁ&ﬁ“

brane strakes and other parts as
required.

[7o-rnaszz2+ ]

b) Fabricate and fit welding protec-
tion (stainless steel sheet and copper

N %1-4 Fi% ¥
AAAAA v (BlaFz o |CORE]] 72b plate).
L FHLU||FEL ¢) Carry out final cutting and edge
SRS b

et |

AR5 {EENYREIO—F¢—F

insulation space should be continued for minimum
24 hours,
(3) Pressure increase should be recorded by auto-
matic pressure recorder. (Using ship’s equipment)
(4)  Admissible pressure increase (AP) of secondary
and primary insulation space during the most
stabilized 10 hours to be,

AP =< 4 mb/10 hours
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NTSEMNH B, CDA vi—FL— b OB XfFHIE
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preparation for new membrane weld-
ing.

d) Polish and clean old membrane
around the welding line.

e) Spot weld and prepare raised edges
for manual welding.

f) Take dimensions as necessary for fabrication
and renewal of membrane from in the tank, make
cutting plan and prepare drawing for pre-
fabrication work

2. PRIMARY INSULATION BOX

1) Remove and replace insulation boxes (refer to
cutting plan).

2) Renew insulation materials as required.

3) Use torque wrench to tighten bolts.

4) Carry out flatness inspection in the presence of
Owner, G.T. and A.B.S. Surveyor.

5) Retap “U"” bar for tighten bolts.

6) Adjust and shave border boxes and corner boxes
as required.

7) Remove and replace “U” bar with new stainless
steel split pins.

8) Correct tongues on the insulation boxes as
required.
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LOCATION OF DEFECT FOR MNo.3 CARGO TANK SECONDARY BARRIER AND RENEWED
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3. SECONDARY MEMBRENE
(OWNER INVAR MATERIAL).

Cut INVAR material from secondary barrier at
position 3 (refer cutting plan) as required after loca-
ting of leaks.

a) Fabricate and renew secondary membrane
strakes and other parts as required.

b) Carry out final cutting and edge preparation for
new membrane welding.

c) Polish old membrane around the welding line.

d) Spot weld, dress and prepare raised edge for
manual welding.

e) Take dimensions as necessary for fabrication
and renewal of membrane from in the tank, make
cutting plan and prepare drawings for pre-
fabrication work.

4. REPLACEMENT OF INVAR AND STAIN-
LESS STEEL WASHERS
Replacement “S” washer and INVAR washers to be
minimum of 5 mm longer than washer removed to
avoid rewelding on previously welded area.

Before welding the thermal protection to be con-
firmed in place to protect the insulation boxes and
composite bar.

Welding done on composite bar angle to be done
on a position away from previously welded area.

Each phase of the work (i.e. removal, recondition-
ing — preparation of working area and materials and
welding procedures and training etc.) to be per-
formed in accordance with Gas Transportation
documents and ABS requirements.
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