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Pref ace

A study on the activities of accuracy control system at
LSCO. has been now continued along the building process of Hulls
751 and 752 from January 1979.

The study is being devel oped through “The A C. Meeting
which was established to review the present method of accuracy
control and to introduce the devel opnent of Accuracy Control
Activity. Al IH's engineers have directly or indirectly co-
operated with LSCOS A C. Goup for devel oping of Accuracy Control
Systemat LSCO,
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1. The Purpose of the Accuracy control

For better understanding, it seenms to be significant to remnd
the purpose and the meaning of the Accuracy Contro

|H considers that Accuracy Control is a systemto be supported
by all organizations to the shipyard from Engi neering, Ml d-Lofting
Marking, Gas Cutting, Bending, Velding, Sub-assenbly, Assenbly and
Erection. Accuracy Control systemis a series of activities to
realize the aimwhich is given to the shipyard how to construct a
ship in safe, in high quality, in high productivity and eventually
inlowcost. In that meaning, the termnology of “Accuracy Control”
is distinguished from“Quality Control” or “Quality Assurance".

Even though there may be nmany ways of Accuracy Control, IH
consi ders that the biggest theme in hull construction is to keep
high accuracy of the shape of hull units at the erection stage. In
other words, the theme is to mnimze the works at erection with the
effort by the preceding phases such as assenbly, sub-assenbly, fabrication
and engineering including nold lofting. Because at erection phase
various kinds of hard works shall be caused by an inaccurately constructed
unit. Alnost all of these works shall be obligated to be performed
on the scaffolding on high position, therefore the working condition is
nei ther safe nor inconvenient for every work.

It has to be recognized that the accuracy at erection cones as the
total result of preceding steps to erection such as marking, cutting,
bending, fitting and welding. Mreover survey and engineering to real-
Ize concrete activities and nethods for Accuracy Control should be pro-
meted by all related departnents involved from Engineering to Production
field. What is more inportant, is that all the activities for Accuracy

Control should be continued systematically wthout stopping.
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L1 Accuracy Control Systemin |H

Concerning with this theme, the report was presented to
LSCO by our M. M Hatake in March 1979. Please refer to the
report (FPC-111).
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B.

Tot al

Scoope of Accurzey  Control Artivity in LSCo.

Planning Activity

a. Prelimnary Planning

b. Accuracy Planning

¢. Standardization

Field Activity

a. Preparation of Check Sheet
b. Measuring Activity

Feed Back Activity

a. Analysis

b. | nprovenent
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In order that the devel opment of Accuracy Control System be carried
out smoothly in this shipyard, Accuracy Control Activities are concretely
classified into three (3) kinds of activities as follows:

| Planning Activity
Il.  Field Accuracy Activity
Ill.Feed Back Activity

In addition, these activities should be carried out in harmony with
almost al | processes in shipbuilding hull procedure.

In other words, developing of Accuracy Control activities is related
to alnost all processes which are Engineering, Mld Lofting, Production
Planning and Production Field.

This report displays hereafter the devel opment of above activities,
according to followng flow chart.
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Planning Activity

Mich territory of this planning activity is usually covered
in conmon area of production planning territory.

In other words, this territory may be included in the production
planning activity itself. However, from Accuracy Control point of
view, this activity should be defined clearly the territory in
Accuracy Control Activity.

From the above reasoning, this chaer displays concretely the
devel oping of Planning Activity.
Planning Activity mainly consists of three (3) activities as
foll ows:
(A) Prelimnary Planning
(B) Accuracy Control Planning
(O Randarization .

A-10



(A) Prelimnary Planning

Prelimnary planning begins as first planning activity in
al most all of the plannings of the shipbuilding procedure. This
planning involves the followng factors:

1) To decide unit division and shell straking.

2) To decide prelimnary assenbly procedure.

Thi's planning should be carried out at thought of follow ng
factors:

1) To consider the facilitation of shipwight wth
maintaining the accuracy unit shape.

2) To consider the shell straking to obtain accuracy
bending plate at-thought of bending technique and
facilities.

In order for the above studies to be carried out smoothly, the
related sections should be supplied from Engineering, the prelimnary
drawi ngs such as General Arrangement, Mdship Section and Lines
whi ch has been planned the prelimnary schemes of unit division and
shel ) straking.

As a matter of cause, Accuracy Control Planner, who is respon.
sible to review the scheme with the view of obtaining the accuracy
unit, should be supplied the above drawings in order to hegin the
study of Accurzcy Planning.

After studying the schemes of unit division, shell straking anc
prelimnary assenbly procedure, the related section personne

invol ved Accuracy Control Planner join the meeting to decide finally
these above schenes.
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Taking account of conclusion of above neeting, Engineering
Departnent begins to develop the key plan such as shell expansion
and structure |ines.

(B) Accuracy Control Planning

Accuracy control planning is one of the inportant activities
for developing hereafter accuracy control in the shipbuilding hull
process.

Therefore, Accuracy Control Planner should have capability

for inproving production Method in order to obtain higher accuracy
products.

1. Planning Item

Accuracy control planning is how to decide the follow ng
Iterns:

a) The vital points for the ship and each production stage.
b)
)

C

The base line for each production phase.
Amount of additional material and the phase to be
cut neat.
Detai|l explanations concerning above items are presented in
the attached papers as follows:
1) Planning of vital points of accuracy.
2) Base line for accuracy
3) Additional material planning
In order to make the plan concerning above items, the nost
significant factor in this planning activity is to carry out the

study froma view point of basis upon how to mnimze erection works.
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2.

| nfornation

In order to progress this planning activity effectively,

Engi neering section and Production Planning section nust give

information such as drawings and/or schenes involving the

fol lowng functions to accuracy planners:

prepares
a)

1) Structure Lines:
Scal ed body plans including seam lines and |ongitudina
lines.
2) Shell expansion draw ng
3) Structure section draw ng:
Key plans
4) Assenbly construction procedure
5} Erection sequence
On the basis of above informat,ion, AC planning activity
two kinds of new information to develop the follow ng steps:
For working draw ng devel opment
The information consisting of ampunt of additional material
and cutting neat phase from accuracy planners are given to
Engi neering section before draw ng devel opnent work begins.
This information is indicated in the working drawings in
order to informthe nold loft and production field.
For Mld Lofting and Field Accuracy Activity
QG her information such as vital points and base lines, are
given to mold loft section and field activity group in
order to prepare the mold loft output and check sheets

which are included in above information.
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||, Field Activity

Field Activity is to realize concretely the planning
activity in harmony with actual production field.
Field Activity consists of two (2) kinds of activities as
fol | ows:
(A) Preparation of Check Sheet
(B) Measuring Activity

A-14



(A) Preparation O Check Sheet

According to working draw ngs issued by Engineering and
information of A C. Planning, the check sheets are prepared by
this activity.

A C. Goup designs neasuring sheet in which checkpoints,
checking method, responsible personnel for measuring and frequency
of measurenment are invol ved.

Preparation of check sheet should be classified according to
production procedure as foll ows:

(1) Fabrication and sub-assenbly
{2) Assenbly
(3) Erection

In order to prepare the check sheet concerning curved shell
unit, it is generally difficult to find out necessary measurenents
to be measured from dinension described in working draw ng.

In a case like this, A.C. Goup should request beforehand

to mold loft to calculate the necessary dinmension such as shown in
figure below.
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(B) Measuring Activity

In this activity, actual measurenment is mainly perforned
according to using check sheets. However, nobody can provide
check sheets for all Hull Pieces. Therefore, ordinary checking
is obliged to rely upon worker hinself according to working
process standard. This self-checking system inpossible in
this shipyard, will bring mny advantages for the progress of
Accuracy Control System

The following flow chart briefly illustrates the neasuring
steps in hull construction procedure.

The follow ng phase displays briefly the measuring procedure
for each stage.
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L

Fabrication
(a) Gas CQutting Phase

Several hull pieces are produced through this fabrication area
as well known. In order to carry out high accuracy unit con-
struction, all precise pieces nust be supplied to next hull
stage. However, no one can measure all dinensions of all hull
pieces. Therefore, hull pieces should be chosen and changed
periodically as objects of measuring in order to catch the
tendency of their accuracy condition, except for special
measuring objects such as girders being indicated by check
sheet and curved trans webs being marked down the check Iine
for deformation checking. Mreover, this fabrication stage
has some machines such as N'C burning machine and flame planer.
The maintenance of these machines is significant factor to
obtain high accuracy hull pieces. Therefore, this maintenance

activity should be carried out periodically in order to maintain
machi ne accuracy.

Bendi ng Phase

As to curved unit pieces, the accuracy of curved shell plate
Is required in order to obtain high accuracy curved unit.
After plate bending, all curved shell plate, even if bent by
col d bending method, should be checked by the follow ng itens

by using sight line tenplate: (see next page)
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) A straightness of the sight [ine

ii)  The set condition of tenplate

iii) The twi st condition

iv)  The transverse and |ongitudinal curved condition.

V) The inclined degree of tenplate

vi) The plate ends formto meet with the seam points of tenplate

As to sight line bending tenplate, the reports presented by IH
are as follous:
1) Bending Tenplate
(HP-098)
ii) Standard Position of Bending Tenplate
(HP-117)
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2. Sub- Assentl y

In this area, fromaccuracy control point of view significant
factors are howto fit exactly the stiffners such as flatbar, bracket
and face plate on the web plate, and how to prevent the deformation

and shrinkage caused by wel ding.

From above reason, measuring activity in this area is concentrated
as foll ous:
(a) To check fitting dinensions relative to stiffners
and the web plate.
(b) To check deformation by using the base Iine and/ or
straight edge of the web plate.
(c) To measure dimension of sub-assenbly unit which

was I ndicated in check sheet.
3. Assenbly

From accuracy control point of view, assembly areais the nost
significant area in order to obtain the high accuracy assembly unit.
Becasue all inaccuracy factors being included in hull conponent
pieces realize some error on assenbly unit.

a) Flat Panel Unit

in the case of flat panel unit, inportant factors are
the following items in order to obtain accuracy unit:
(1) Assenbly Finished Marking
After the seam wel ding, assembly finished-marking is

done on the plates which had been cut by flame planer.

A
4

% . Basically inportant neasuring in this step is diagonal
—= - J\“"“ dinensions in order to confirmthe squareness of the

- corners as shown in figure.
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(2) Measuring
According to check sheet, vital points for each unit
are mainly measured as followng itens:
) Di nension of width and length on panel and diagonals
ii)  Deformation caused by twist

iii) Relative dinension between panel and internal
structures
b) Curved Shell Unit

At present time, construction methods are classified as
fol | ows:
(a) Flat Panel Base (Conventional nethod in LSCo. )

(b) Curved Shell Base (Curved Unit Assenbly Jig System
(1) Flat Panel Base

This construction nethod is based upon internal

structures. Curved shell plates are settled on the
internal structures.

In the case of this method, vital
points are minly as follows:

i) Dimension A

i1) Height Dimension H
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(2) Curved Shell Base (Curved Unit Assembly Jig System

Thi's construction nethod is base upon curved shel
plate on the pin jig.
In this case, vital points in this procedure are as
fol | ows:

) How to put exactly the curved shell plates

on the pinjig
ii) Howto carry out exactly the assenbly finished

marking using the marking tape nethod on the
curved shell.

iii) Howto set exactly the fitting angle for

internal structure menbers on the shell plate
iv)  Howto prevent the deformation caused by welding
V) How to check the relative dinension between
plate edge and internal structures.
In the curved unit assenbly jig system significant
matter is howto carry out the neat cutting on the
erection joint at assenbly area in order to mnimze
the erection work.
As to this curved Unit Assenbly Jig System the reports were
presented by IH as fol | ows:
i) Assenbly Finished Marking Tape for Curved Shel
(HP-111, August 16, 1979)
11) Assembly Curved Jig and Necessary Information for Curved Shell
(HP-113, Septenber, 1979)
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iii) Assenbly Finished Mrking Method for Curved Shell
(HP-115, Septenber 25, 1979)
iv)  Curved Unit Jig System
| npl enentation Schedul e
(HP- 116)
V) Curved Unit Jig System
Instructions (HP-120)
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4. Erection
In this stage, the most significant factors are how to

realize the actual ship on the ways with keeping ship's planned
di mensi ons such as depth, breadth, length and straightness. The
measuring activity in this stage is how to maintain the vital point
into check sheet. Vital points in this stage are neasured periodically
and recorded by A C Goup until the ships Iaunching.
The following items are significant factors:
a) To keep the planned dimensions

b) To prevent the distortion of ship
Final neasurement in this stage are done with Owner’s attendance.

a) Bottom Alignment

'\';l  1 I II(

|
|*'\q-—--------"‘/ !y \Jiar?
| il A * Mg . A Pl

b)  Ships Dinension

¢) Draft Mark Position
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Feed Back Activity

Feed Back Activity will make some inprovenments on the
production procedure and all planning activities which are not
only A'C. Planning but also production planning through
anal yzing inaccuracy problens which occured in shipbuilding
construction.

Al'l results of check sheets and all inaccuracy problenms
whi ch occured at production field are gathered to AC. Goup in.
order to feed back all relative sections. This feed back activity
is significant factor to progress the inprovements for follow ng
shi ps accuracy construction.

Tnis activity appraises the results of Planning Activity and
Field Activity.

Feed Back Activity includes the followng functions:

(A) Analysis
(B) I nprovenment

The followng flow chart illustrates the Feed Back Activity.
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(A) Analysis

From Accuracy Control point of view, analysis can be classified
as two kinds of functions:

(a) Urgent Analysis Function

(b) Odinary Analysis Function

(a) Urgent Analysis Function
No one can prevent conpletely any errors during the
period of ship construction. The errors often disrupt
the productive project itself. For this reason,
the tenporary countermeasure against such an urgent
probl em shoul d be planned pronptly by all related
personnel in order to repair an inferior part.

After the above tenporary countermeasure is carried out, the
permanent countermeasure is also provided by deep investigation of
the cause in order to prevent the same errors. The permanent
countermeasure will demand to review the working standard such as
checking procedure and necessary information. This counterneasure
promotes some preparation of working standard based upon accuracy
control point of view

(b) Ordinary Analysis Function
Concerning this phase, the report of Accuracy Contro
in IH had been presented by our M. Hatake in
March, 1979.  (Ref. No. FCP-111)
Thi s phase briefly displays how to use the result
of analyzed data in order to review the tolerance

standar d.
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As previously mentioned in the chapter of Standardization in
Planning Activity, it is very significant to review the allowable
amounts in the tolerance standard taking account of the result of
actual data analysis.

For an exanple, dinmensions of flat panel are shown in diagram
On provious page.

steps: 1) To nmake histograms of same kind of data

2) To calculate the nean value and the standard
devi ation.

3) To conpare both amounts of above cal cul ated
standard deviation.(8 ) and the amount of
al [ owabl e tol erance.

|f the amount of 28 is more than allowable tol erance range,
the followng actions should be taken:

1) To make the countermeasure of how to obtain
the allowable tolerance.

2) To check the allowable tol erance whether
suitable amount in this shipyard

(B) I'nmprovenent
Al results of analyzed inaccuracy factors are fed back to
Planning Activity in order to take account of follow ng ships
pl anni ng.
As ‘he result of Feed Back Activity, the following itens
should be mainly revised based upon Accuracy Control point of view
1) The planned scheme such as additional material, vita
points and base line were either optimom or not.
2) The planned assenbly procedure was either optinum
or not.
3) The planned unit division and shell straking were

ei ther optimm or not.
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4) The present working process standards for each stage
were suitable or not.
5) Wat kind of information, which is included in
working drawing or mold loft out-put, should be given
to production field.
Such inprovements as the above mentioned items-should be carried
out for the progress and devel opment of Accuracy Control Systemin
this shipyard.
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C. Reconmendation for Accuracy Control from IH
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Recomendation for Accuracy Control fromIH
(1) In order to carry out Accuracy Control Activity smoothly,
the nmost significant factor is how to establish the in-
formation flow concerning the Accuracy Control System
Therefore, it is recomendable to establish the information
flow chart which involved all accuracy control activities.
In addition, it is very inportant matter that the above
flow chart define clearly what kind of information should
be supplied by whom
(2) As before nentioned, the Accuracy Control Planner will be
required to have capability for inproving the production
method. Therefore, it is recomendable to define clearly
the responsible department for Accuracy Planning Activity
in this shipyard. It is also reconmended to define clearly
who is responsible for each accuracy planning item
(3) Engineering
In order to informto related section, some kind of draw
ings are necessary as information media. The follow ng
itens are recomendabl e:
(a) To issue early as possible, from Engineering to
related department, the prelimnary scheme such
as unit division and midship section in order

to begin the prelimnary planning.
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(b) To informearly as possible fromEngineering to
related department, the prelimnary draw ngs in-
volved functions such as structure lines described,
the shell straking, shell expansion and key plan
(section plan) in order to carry out the Accuracy
Planning which will decide the vital point
the additional materials and the base I|ine.

(¢) To indicate in the working draw ngs necessary
information such as neat cutting phase and
amounts of additional material which are fed
back by A.C. Planning Activity.

(4) Mld Loft

Mld oft should be the nucleus for realization of plan-
ning activities results by its nature, because nmost of
output used in actual production field are generated at
mld loft. It is reconmendable that necessary Accuracy
control information, such as base |ine and match mark,
shoul d be included in mold [oft output.

Fabrication (Bending Phase)

Curved unit requires precise curved shell plates. It is
recommendabl e that all curved shell plate after bending,
shoul d be checked by using sight line tenplate even if
this curved plate was bent by only cold bending method.
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(6) Assenbly

After seam welding on the plate joint, final neat cutting
on erection joint should be done at assenbly area by using
the assembly finished marking method in order to mnimze
the erection work. Also, final neat cutting of [ongitudinal
menber on erection joint should be done at this area”.

(7) Erection
As to shipwight on the ways, |H recommended at A C
meeting that absolute base |ine of the ship should be marked
on the ways. The absolute base line on the ways is
significant line in order to obtain the accuracy ship.
For this reason, IH recomends again to set the absolute
base line on the ways and the shipwight works should be
carried out by referring to this line at erection.
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Concl usi on

Accuracy Control Activity in LSCo has been continuously operated
well by A.C. Goup. However, from Accuracy Control System point of
view, it seens that the activity of AC Goup at present tine is
limted minly to field activity.

Therefore, it is inportant to establish the Accuracy Control
organi zation which involved all related departments such as,
Engi neering, Production Planning, |.E and Production including the
Mld Loft. This Accuracy Control organization, involving Accuracy
Planning Activity andFeed Back Activity, will support the A C. Goup
Activity.

IH expects that Accuracy Control Activity in LSCO will pronote
the Productivity in shipbuilding construction and also will promote

continuously the devel opnent of Accuracy Control System without
st oppi ng.
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PLANNI NG OF VI TAL PO NTS OF ACCURACY

1. How to Decide the Vital Points
A Basic |deas

The vital points of accuracy nust reflect enough of the idea that wll
be the nost inportant points to keep the high qQuality of the ship.

h
Therefore the steps to decide the vital points should be startgd from
At Erection Condition to At Fabrication's, Just I1ke a reversed Steps

of Production Flow.
B. Total View of the Vital Points

The vital points to kee? the accuracy of ship nust be decided by the
parts of vital points of each stage, as keeping the steps.

The parts of vital points for each stage will be classified as fol | ows:
1. At Erection Stage
1) Hold Part
2) Curved Part
3) Stern Part
2. At Assenbly Stage
1) Straight Unit
2) Curved Unit
1) Units based flat panel
i1) Units based curved plates.
3. At Fabrication Stage
C. Detail Descriptions for each Part
1. At Erection Stage
|) Hold Part

This part is the min part to decide the high quality of the

' ' ly th - shi :
S cveryhord tank o Tneohol d%bafl 5" fReblggese Part: of"

the fhip_ Since it is the biggest, the nost parts of all
vital points of the ship will be depended on this part
practically.
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The vital parts of Hold Part can be separated into 2 parts
general ly as foll ows:

a. Tank Top Part

b. Top Side Tank Part

Descriptions wll be next.

a. Tank Top Part

This part is the basic of Hold Part. So the follow ng
items should be controlled as the vital points.

i. Center Line of the Ship.

ii. Relativity between each Double Bottom Unit.
iii. Level of Tank Top.
The detail wll be shown in (Appendix - 1.)
b. Top Side Tank Part

This part will decjde the final dimensjons of the actual

w dt hpand act ua? depth of the ship. Then the }ol I ovv} ng

i tems should be controlled as the vital Points.
I, Straightness of the Base Line.

ii. Wdth of the Ship at Main Deck.

iii. Height of the Ship at Main Deck.
iv. level of Min Deck.
The detail will be shown in {Appendix - 2.)

Depending on these itens, the vital_points of each unit
to set on the ways will be clear. Then the vital points

of .each unit _on the ways should be noted on the shipwight
qui dance. I(See Appenvgyx -3, )u on the shipwig

2) Curved Part

The vital points of curved part on the ways wll be depended
Bn Hold Part. Because the erection order of each unit wll
e started from hold part to curved Part usual l'y. But there
are special points of curved part as fol | ows:
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The Vital Points to set the Curved Unit.

To set the curved unit, it is necessary to catch the

sui table POl nt of the unit. Usual |y the following
points will be effective.

Al Point A Use for setting

the wdth.

Point B: Use for keeping
strai ght ness.

; Point C.  Use for sett|n
/ the he| ght

e checkin the
// vwd%h a? | over
part .

Notice-1; To catch the point A", it |s necessary to
prepare the dinension m 0 layout the

Bremse point on the shell pl ate as shown
el ow

/1:7\ ADD ., MAT

r,/ T
/.

. : A

Notice-2: To catch the J)OI nt C |t IS necessary to
frepare the

imension (H and (B) by Mld

Mold Line




3) Stern Part

The accuracr of this part will influence on the powers of the
ship directly.

LR st)tlern |gggetn.the followng itenms will be the vital
a. Accuracy of Shaft Line
I . Accuracy of Center of Stern Tube
Centering
Height

ii. Rel ationshiJ) between center of stern tube and shaft
line depended on the main engine sheet.

( Popion

e —— -

=)

—

Notice: Especially this relationship will be hard to

keep.precisely. Because usual |y the initjal
hogging will "he applied for thi's part. Then

the greatest possi BI e care has to reapplied
for fhis part.

Rel ationship between shaft center and rudder center.

Usual Iy this relationship should be fixed on slabs in one
unit. But still now it is difficult to set both of them
In the right

osition on the ways. Especially at the
tim'n? of welding for the plate joints [ocated at front
of AT peak tank™ bul khead, the greatest possible care

must be prepared for this part.
2. At Assenbty Stage
1) straight unit

Thi s t}/pe,of unit is located at Hold Part and contains several
typical kinds of unit depended on their positions. Therefore
it is convenjent to understanding the vital points to study
and decide the points by typical “kind of unit.

a. Basic Ideas to Decide the Vital Points.
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Inorder to decide the vital points of units, there are
two kinds of items to be considered.

i. Wich points will be the nost inportant for the ship?!

ii. \Wich points will be the most difficult to keep the
draw ng di nensions on slabs?

Depending on these item the sanples will be shown in the
checksheets by each typical unit. (See Appendix-4)

(
Notice: The morepreci se descriptions about these itens
w1 be shown on “Additional Material Planning.”

2) Curved Unit
1) Unit Based Flat Pane

Thi's construction method is hased upon
internal structures. Curved shell plates
are set on the internal structure.

Therefore, vital points are how to keep
the dimensions such as H and A as shown
in figure.

Ed?e al jgnnent between shell plate and
Internal “structures is also vital point,

Depending. on these items, the vital points

of each unit are decided. The detail wll
be shown in (Appendix - 5

i) Unit based Curved Plates

Thi's construction method is based upon curved shell plate on
the curved unit jig.

Internal structure menbers are set on the curved shell

(ne of the vital points is howto keep the shape of the curved
unit during assenbly.

As to this method, the deteil will be shown in (Appendix - 6.)
and other reports as foll ows:

1) Curved Unit Ji stem
) I nstruction (Fﬂ-§¥0)

1) Curved Unit Jig stem
Assenbly Curved Unit Jig and
Necessary Information (HP-113)

B-7



3. At Fabrication Stage

In this stage, the basic idea is how to choose inmportant pieces
which will influence the inaccuracy factor of unit,

| npor’ @t pieces to keep their accuracy are as follows:
*Bottom G rder

*Bottom Si de floor

*Hopper Side Tank floor
*Hol d frame

The detail of vital point will be shown in (Appendix - 7.)
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Appendi x -

THE VITAL PO NTS TO KEEP THE ACCURACY AT ERECTION STAGE
(Eor_Tank ToPart at Zone 1
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THE VITAL PO NTS TO KEEP THE ACCURACY AT ERECTI ON STAGE
(For Tank Top at Zone 1)

To check and keep the accurac%/ of tank top at erection staPe, there
arethree (3) kinds of checking net hods originally as follows:

1. Center Line Check
Check the shift of center line a each unit on tank top.
2. Relativity Check

Check the relativity of three (3) kinds of units (center

doubl e bottom center side double bottom and bilge unit)
at every hold length on-tank top.

3.Level Check
Check the level at each unit on tank top and bottom
Description
1. Center Line Check
Wien: 2 times oncebefore fitting and once after welding.
Wio : wor ker and Ac before fitting.

AC after welding.

Where: At the front of each unit on tank top.
How: By transit. (allowance max. 1/8")
2. Relativity Check
When: Every unit before fitting and 1 time after welding
at hold length.
Wo : Wrker and AC before fitting and AC after welding.
Where: At the front edge of each unit.
How: Bytransit. (Allowancemax. 1/8" at each target)
B T L

It is enoughto correct the relativity at each hold
length finally.
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3. Level Check

when: Every unitbefore fitting and after welding
Who Wrker and AC before fitting and AC after welding
Where: These points (A B, C and D at front frameof

each unit on tank top. After meldin?, the |eve
of these points (E and F) at the hottom nust be

checked.
D /b
c {5 iA Bl 2
. J
F* ? 1 B t i1 F
' £
Appendix

The sanples of the records for those checking methods will be

The data checked by those said nmethods nust be recorded and

arranged insinple style (picture, graph, chart, etc.). These
graphs will be helpfdll” to recognize and decide the vay of
accuracy control at erection stage.

Notice: Each record nust be shown with the date, time, and
tenperature.

The attached graphs show one of the recording styles of IH
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Appendi x -

THE VITAL PO NTS TO KEEP THE ACCURACY AT ERECTION STAGE
(For_TCP Side Tank at Zone 1)
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THE VI TAL POINTS TO KEEP THE ACCURACY AT ERECTI ON STAGE
(For_Top side Tank at Zone 1)

1. Kinds of Items

To check and keep the accuracy of top side tank part, there
are four (4) kinds of itmsasfol | ows:

1) Straightness of the Base Line
2) Wdth of the Ship at Min Deck
3) Height of the Ship at Main Deck
4) Level of Main Deck.

2. Detail Descriptions
1) Straightness of theBaselLine

When: 2 times, once before welding and once after welding
at each erection joint.

Who @ Wrker and AC (before welding)
AC (after welding)

\Where: At the baseline (see figure |.)
Notice:  This bake line nust be marked on slabs before
erection
How. By transit.
2) Wdth of the Ship at Main Deck
When: 2 times (before and after welding)
Who Wrker and AC (before wel ding)

AC (after welding)

Mhere: At the base line of tie front part of unit.
(See Figure 1.)

How. By neasure
3) Height of the Ship at Main Deck

when: 2 times (before and after welding)
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Who: Wrker and AC (before wel di ng)
AC (after wel ding}
Where: At the point supported by pillar. (See FigurelJ)

How: By measure.
4) Level of Main Deck
When: 2tines (before and after welding)
Who: Worker and AC (before welding)
AC (after welding)

Where: At least 6 points

Ta ] et} 1¢ : :
! ' N |
i ) ! ! .
! o d'. 1 £ i 1 I

Not i ce: Points a, bat fw'd end
Pointsc,d at aft end

Pointse,f at fiw d part of preceded unit
How: By transit
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ACCURACY CONTROL

CHECK POINT, cHECKING DI MENSI ONS. CHECKI NG METHCD

AT ERECTION

BASED ON ERECTION SEOUENCE

PREPARED BY IEHT
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AL Uelpht Worker] 1ino in final asdombly.
Yorker| Heasure at centéds
0 | canter Hne Ac 1inc by teanafit
Horker| Reading gauge by
£ Yerpendiculary check Ag tronait, !
tleasure tho dim-
D | urden Horker] enston hetween 2
mackod {fnce,
|

.

TULL N URIT ERECTION SEQ, WEIGHT_(T)]_SHIPNRIGUT
ure. M1 ’
TANK AtD urp ok, .
._.A__? X ¢ ¢
m .
— ; 5 B s & ad
7 h\ Polnt ‘
K. 11. 1) Set the unit just a
o FI=¢ titete higher (1)
a7 2) Adjust
g 3) Credually slide and fix- *
7
¢
. Jnk]__vescraprion OIURE-| EE™lomance}  wortce
* ] Horket] Hensure from cen-
_A__[Hidth AC ter 1ina by ruler
"orkctl Heasure from T,
1 inetght AC Top by ruler,
c Workes] Hessure ot & cox
Lovel A nex polpte, ___ {°
. D __JAllgument at each framo Horkes
Insorted Untts . Before inserting,the length between unfte (in-
. sorted space) should be checked and fintsh cut, Inserted unit
should be neat cut at final aseembly,




ce-d

IULLND. | — _UNIT__|...ERECTION_SEQ.. .

HELGHT._(T).|_SUILHRIGHT

ure, DK, CENIER

}«\{,

£

Fork .

|
.T.

I
J

=—-_-/..J:..._Y".._._.. N

Point:

In cane of tha unit to bLe

{nsertads
neat cut,

Check "L" and
(at Assembly)

{
C
z
oesentemior— JOUBRYCLROEER lowang ] worsee |
Horkex}Chack dtecrepancy,
Center in 8o by eransge |

Allgament of the jolin-

llaight

Aog pext

Horket

Horkor

Before eroction,
check the dfmon-

T FE

slon and neat cut

ERECTION SEQ,

e wo, | wip

WELGHT (1)

k] oescnierion _{ SIORE1 RBEE™ cumnee ] worsce |
A
B
; .

SIIPRRIGT




PREPARED BY IHI
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H . , {
PASE_LINES FOI SUDIURIGHE AT ERECTION, !
. (these 'ne a11 mitked at Flual assenbly . Husu 1no Fdr chiocking hiefpht .
! v synbolines by > mack) R - A LTI T T T e
Y . - : 3 7 /
‘e Examo_lina_at_Fore and AEk_end of_cacll unlt l
; . ’ BN and Stool position \ \
' v S L oo SR - r_Lino \ X \
: o \’Y\\‘q‘ \ \ T 5 \
* - . . ‘e . . - - - —1—-———-‘-————.’ ooy
. ’ o —*— (. --—53'-? “ \ "‘ \ A\ ¢ whto oo st u e e r g .4on~\- soe s
. e x Y \. ‘A \ \ NI S darrmrnn i sseonds e o) ’
', . . K Ve . . / L]
, DA Y W W W NN ' / / !
. Center 1o V)" 3, Lol 1 7/ v e - e et o btuta

Fdge 1ino of llopper for ;:lvecklng vwidth

. -|/.t*.»¢-r hmig ¢ (]'
\\ .:;um \ .n'l;l l r ;.\ king hiold Rength
—......._....M__.._"JL&._.__" chiecking hold Rengk!
._.\.\..-.. \ Y Cores , m e Mg, ekt *
. LY s,

Edge lina of lopper,

SR A\ N S S R X
R VR TN W) WS ._{,‘_ _%\
' \\\ . \\\ ‘E\ \kg. ‘l.\ )

=X 4 T T %, ST H‘!-nl—d-hcu\- -l ! A 4

LR

£\ .\\;'\:‘.".': by 22

Conter line

-

!

H -

l . Frame lite ot Fore and Aft end of cacly unit ,
'

BID and Stool position '

I

5
N

Ny
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»
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Appendi x - 4.

THE VITAL PONTS OF UNITS
(For Zone 1)
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THE U274l PowTE oF HTS

(sArpLs Pog  Roo2 4 )
ACCURACY CHECK SHEET
Ship No. Unit No. Shop Condition

s 08 et mm an

Before combined with bottom plate

-

i - meen abue g emee S e

. 1]
H H
.

- -
. L

-
1 [

Din's .Flloﬂw. Actual *
in i i
| Mark Item Drawings Tol. | Dimension Che. Notice
P Hozker Both side (2.S)
c Si AC
Edge' F Every Girder Both
D |Alignment = A " 1Side (F.A.)
- P
. {Girder
£ {Spacing s " Every Frame
' FoRE | AFT
¥ n n Both side (F.A.)
Ez2ch girder show
G_ |Straightnes: b maximum,
blc £ 9 points a - i
E |Llevel £ig lhii "

Nogies ! Afe

ar fittinz;welding

B-26




ACCURACY CHECK SHEET -

Shin No. Unit No. Shep Condition

. FTinal Unit Assembly

Dix's lr;llgm, Actuzl
| Mark Item Drzwings| To%- Dimension Che. Notice
P Worker Both side (PSI)
c s AC Each Frame
Edge Align- F .
mﬁ: gn »n | Every Girder Both
D : A side {F.A)
. | Girder N .
g ; Spacizg s v | Every Frame
¥r " b Both Side (F.A.) ‘
: : 2 points each edge
G |Relativicy "
’ ald JL d ’
H Level £ hli k] S Points {a=-i)
r
Nrsice Alter fi::ix;j,veldinL
N B-27

S



ACCURACY CHECK SHEET

|Ship No. Unit No.

Shop

Condition

- | Before combined with side shell

' O
-

. [
. . ,
. . . 0. i
. e A
;
.
1

P -.mr.. m——tnts we seeme
. . . . .
.

L
|

PRSP Y
.

: Drégingﬁ°l'

Dim's 1low,| Actual
| Mark Item Dimension Che. Notice
Edge Workex
A Alignment AC Every Trans Web.
- X - -
Transv. .
B Spacing . " "
a | |
E Deformation T |3 points (a,b,e)

c Width

D Length

| Notice: Afrer welding fiteing

B-28



ACCURACY CHECK SHEZT

Shoo

Condition

Before combined with bilge unit

Dim's F}lgw, Actual .
. n, Di $ -
| Mark -item Drawings Tol. | bimension Che. Notice
. Edge Workes .
A Alignment AC Every Transv. web
wideh at
B {Slant Plate; ~ AC "
. (Knuckie ag
[ Side Shell AC "
Bending at
D {Slant Plate ” n
Bending at
E |Side Shell " 1"
Notice After fi.t:ing'VEI-éEg_
B-29 R
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ACCURACY CHECK SEEET
Ship No. Voit No. Shoo Condition
L - Unit to Unit

NN e S NV

-~
™
Al
~
o
.

cneek b, J1&

: Bim's Fllgw. Actual e
. in i 3 : )
Mark Item Drawings| T01l- ::ﬁfenszan ~ Notice
- A T

Butes
A Alipnment

Worker Both side (A.F.)
— FoRE  |AFT . ]
' . Wbrkeﬁ
Inciination -

AC (2,b)
c [ & 3

fos

Check by special
3ig.

C Alignment

i, After fitting and welding

- Top seam at bilge should be checked aad finished

Notice up before setting side shell unie.

B-30



ACCURACY CHECK SHEET

Conditien

1Ship No. - Unit No. Shop

Before final unit assembly under the!

base of the Upper Deck. :

Dim's lA110w.! Actual

a 3 - . . -
| Mark Item ,Dréwings: Tol. | Dimension Chg. Notice
Shift betwed Worked
en U.Dk. & oy
A lTop Side 1 AC Every Frame
'.
B Level K i 4 points (a=-d)
¢ | widsh "
D Length "

Notice'After fitting,welding

B-31




ACCURACY CHECK SHEET

Shivp No. - 1 wnie

No.

Shop

Condition

.{ Final Unit Assembly

£
Dim's Julm, Actual.. -
. n - 5 3
Mark Item Drawings tol. |Dimemsion | oo _Notice
jforkexn
A - Shift AC Every Frame
AFT FeRE
Edge Align-| _
B |ment ’ " Both end (aft. fore)
c Straightnesg "
D_ |Straightness u
E Ilength "
F_|Heicht "
. AET FeRE
+ & lIneclination b Both End

Notice : After fittips.welding

B-32
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ACCURACY CHECK SHEET

{Ship No. | Tnit No. Shop Condition

T Final Unit

ﬁ/yﬁ

Dia's J;_uw. Actual
. o in, i i
| Mark Item Drawings| 10Ll- Dimensicn Chg. Notice
A Width AC
B | Height ) "
‘. ‘ ) 2 points at each
c Flatness n  jframe

Notice: After fitting.welding

B-33
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ACCURACY CHECK SEEET

Ship No. Unit No. Shop

Condition
- Final Unit Assembly

Dim's kllow, Actual

- .. in i 30 .
Maxk Itenm Drawings Tol. |Dimension Che. Notice
7 . *  Morkexr] Mark check line for
A He;‘.gh: shipwright
s After checking level
B Level i fix by temp. beam
¢ | wideh

Notice : After fitting.welding

B-34



ACCURACY CHECK SHEET

1!5

|Ship Wo.

Tnit No.

Shop

Condirion

Final Unit Assesbly

B
Di.m’s }Allow. Actual
n 3 s .
| Mark Item Drawings Tol. | Dimension Chg. Notice
Cacber ’ Worker
A Height AC 4 cormers
o
B Widrh AC
 _C Length
(Workex
D Level aC 4 points

Notice! After fi::ing,welding

B-35 -




Appendix - 5

THE VI TAL POTNT OF UNI T

(Curved Unit

Based FI| at

panel )

B-36



ACCURACY CHECK SHEET

Ship Ne. Unit Ne. |  Shep . Condition
232 (233)-1/2 Lower Engine Flat Base

TS, R

2] X
: —
[—F—
koA - P2
. S 4
Dim's an, Actual
in . i 3
Mark Item Drawings Tol. | Dimension Chg. Notice
lower Eng. -AC a~i 9 points
¢ |Flat Level . fWorker| Keep horizontal -
plane
A | width ~ "~ AC | Plumb
3 Wortker|at every frame
Vertical AC |Plumb at every frame
B Height Worker{ Check t‘he vertical
Edge " Aft & Fore
c Alignment -
o B 4 " Each space at
-F Space : frame wed
D Length : "

1) RKeep the level and fix the flat panel.
Notice 2) Need support and stromg back.
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ACCURACY CHECK SHEET

Ship No. Tnit No. Shop. Condition
232(233)-2/2 Final Assembly

STRNG SAck

. L4
P .
’ *
’A‘ " .D
1 L4
\ L
v 7 '
\7 .0
£ 7
’
\ ’

4‘7’“‘& .E«;.—:.‘ /.'-Z.«'i )

Dim's lu]_gw. Actual

in $ 3
Mark Item Drawings| Tol. | Dimension Che. Notice
A : Plumb
B width AC | Reep horizomtal
- nlane
. AC
D $hift Worker

H Height AC | Plumb

After firtting and after welding.

Notice

B-38



ACCURACY CEECK SHEET
gﬁig No. Unit No. Shop. bondigggn
1222(223)-1/3 Cooler Flat Base .
Dim' s l,gllow. Actual
a . .
Mark Item— Drawings Tol...| Dimension Che. Notice
Edge N [Wozrker
A Aligiment At each frame
B | Shift ' Forker) 4. each long'l
c Inclination| Worker! At each frame with
AC plumb
. Worker
) B I'd
Notice

B-39



ACCURACY CHECK SHEET

Ship No. Wit No. |  Shop Condi ti on

222(223)2/3 ] L. E. F. Base

.v - 7 ov
fg’ ) ,\ L awdl ENE FlaT

Dint s low [Actual
Mar k [tem Dr awi ngs| Tol . Dimension | Oy Not i ce
Edge or ker
A | A ggn‘ent At each Frane
B Shift I worker | At each long'l
. . Vorker | At each frame with
C Inclination IAC ol unb
\
D Level \\or ker anE
AC Transi t
Not i ce

B-40




ACCURACY CHECK SHEET

Ship No. Unit No. | Shop Condi tion

222(223)-3/ 31 Shel| Plate to be put on

Dinis . llow. A_ctual_
Mar k Item |Drawings Tels [DnENsion i
\\or ker
A Hei gh't AC
% “Shift \Wor ker| Pl unb
AC at four corners
| e~h Transit N
E Vor ker| At fore and aft frane
Shi ftl | I positions
| -
Noti ce

B-41




THE VITAL PONT OF UNIT
(Curved hit Based Curved Pl ate)

B-42



C.  ACCURACY CONTROL | NFORMATI ON

1. A C Data D agram
2. A. C Checking Procedure

B-43



C ACCURACY CONTROL | NFORVATI ON -G 1

1. A C Data D agram

Fig. 1°
- . D4

D, / L e B e i
' A . l ! F3o
-~ QY 'l . “ . -'/'Jp 9_”& ) [ T o 7\1
&/, ";‘/‘m'z'— HIE wares J—T
. kem « '/.- o /' A . 2 g 4\N\—{w _28,‘{‘ i /. /‘
RS ~&e— ] ‘ T
/= - /«, N ) Lowze _& [, i I
o 7 Wil INE I3 S—
A A e A —
HE / roee - ' AN —
F FORD —]
PE S e : DT; P ’

A C. Data Di'agram

It is generally difficult-to check deformation of the curved unit
shape. wever, fromthe point of view of accuracy control, it
IS necessary to checkdeformation of the curved unit shape during

assenbly work procedure.

Then, the deformation checking data of the curved unit should be
prepared by the nold loftbefore they begin the assemblywork.

Cal cul ate the maxi num curvature depths at the aft butt, for'd butt,
upper erection seam and the | ower erection seam JOhn{yZ-‘_@)

®C), A B and L) P)as shown in Fig. 1.
Cal cul ate the uEper waterline section's depth and the | ower waterline

section’s depth at the mddle frame.
frame secti OR’ s depth and for’ d frane Aénedctalllosno sc%le%lf”hata tmh%dfafet

wat erl i ne.

Using the results of the above cal cul ation, draw the checking
data diagram as shown in Fig. 2.

B-44



2. A.C. Checking Procedure

rm——
o SOOI S Y

<l
SIS ) ISP 4 diTe @Te T ey
-

2. A. C. Checking Procedure

Using the checking data diagram, accuracy control activity is carried
out as. follows:

(1) After plate joining, check the curvature depth at the aft butt,
fore butt, upper seam and lower seam.

(2) Before welding of the internal structures. set the poles at four (4)
points (@), é,
above Fig. 3. Me
checking point on the shell plate. Mark down te level mark on.
each pole for deformation checking.

(3) After the welding of. internal structures, again set the poles
at the same ‘points, and check the” distances in the same way
as mentioned above.

Check the level mark on each pole for deformation of the unit.

B-45




Appendix - 7

VITAL PONTS FOR FABR CATI QN
(saml )
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HULL 751 (Zome-1) BASE LINE & CHECK LINE FOR

@O St et St it Gt o
.

VITAL POINTS Y

Tight Floor & Wall

[T

LR

F : Guide lines for fi::ing stzf-

feners,

kTo be marked by NC burning mach-

ine .

kTo be used for £itting stiffenera

at sub-assembly

FIwo methods to be useful

1) to be marked at the end of
stiffeners (Jig to be used)

2) to be marked at the fzxed
points.

’

*To be marked at the end of stif-
feners.

*The dimension should be indicat-
ed in case that only one stiffen
er is different from others.

B-47

M=BER & ITEM MEANING & PURPOSE NOTES
Bottom - —— .
Tloor a D : Dimension &o be checked Lizited to the
l *The dimension is marked by NC case of thé neat
- o = operator and measured zfter cut-| cut befors sub-
LJ.‘ & ting and sub-assembly. assembly, - -
£ |£ FL‘! o . - e
T2 .- o e
N r L - . et e ome————
[ !
-

L e G > w—

e me  :oomeumomen § "

- reet———

‘e @ o= mmmmieees

o on
w o)

It &2



KULL 751 (Zone-l‘) BASE LINE & CHECK LINE FOR VITAL POINTS

2
MEERER & ITEM MEANING & PURPOSE NOTES
Girder B ) - : - .
i' D i D :_Dimension to be checked. . - -
p . S
D . e e o — o —
L T A G : Check lines of gas cutting — —
b -
1“!\6- P> - ——
{?}/ - . . . e
' [ ]
2° 11l 2* = - -- o o

Joined at Sub-Assembly

Bottom &. T. Top Plate
|
18 . 2

[ 5%

B-48
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8'«4" : Check lines to be matk-
ed by NC machine for checking
deformatioa by heating through
gas cutting and welding

T : Tangency

to be marked by NC machine for
fitting of face plate

B-49

KULL 751 (Zone~1l) BASZ LINE & CHECK LINE FOR VITAL POINTS 3
__MPVBER & ITEM MEANING & PURPOSE ] NOTES
Rilge Part o —— N
- D : Dimension to be checked -

X RN )



KULL 751 (Zone-l) BASE LINE & CEECK LINE FOR VITAL POINIS

MEMBER & | TEM MVEANI NG & PURPOSE NOTES
Side Shell
D: Dnmension to be checked
ST: Check line for deformation
by heat.
S T To be marked by NC machine

Upper Wng Tank

or by hand.

\ Knuckl ed Pl ace

il

G: Checkline of gas cut-
ting .

P . Check line for perpen-
dicular to be marked
by NC machi ne

T : Tangency

i ne.

B-50

To be marked by NC nach-




KULL 751 (Zone-1) BASE LINE & CEECK LIxE FOR VITAL POINIS

MEMBER & ITEM

* amem wrecw

“Hopper

-Top Plate

T
o
-Ll

. ) —

Tloor

H

Corruga:ed.nhd.

Tlat Pl.
b D ]

1

Roucklie Pl.
D -

-

.
»f
M

LAY 4
AL

MEANING & PURSOSE

D : Dimension to be checked -

B-51

« wo - -
e oo - emmmea
- e .-

Wwingie



HULL 751 (Zone~1l) BASE LINE & CEECK LINE FOR VITAL POINTS 6

__MPEER & ITRM | umANTNG & PURPOSE | wores
* Center Of Upper Deck — T ’ T - o - T -
- T D : Dimension to be checked . | T
- //% : N
. ' - haad - - - .. - -
i . . _. .
‘r-— l l l N -
i / \J - - - - o ———
DL . .- - - — e ———
-l e - - e - ——f e e
Duct Keel (Bottom) - - - e e
D D - . e iom
R .
Brackat:
Shaded brackets are vital to
keep the shape of Hull.

B-52
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HULL 751 (Zone-1) BASE LINE & CHECK LINE FOR VITAL PO NL

MEMBER & TEM

IVEANI NG & PURPOSE

Sub- Assenbl v _(Angl e)

2 F
‘\...f‘n
[T

| o A~

F3

L 4

i2' 2

NOTES

marked byNcmachi ne or by
hand.

Guide line for plate joini ngi:
are different fromothers, a

pl ate’. arrangenent.

si: Check 1ine for deformation
by heat.

check line for gas cutting

B- 53

F : Quide line for fitting to be

In case that some ends ofpl ate

base |ine should be marked for




VITAL PozATS 4 : rmiek

ACCURACY CHECK SHEET

Shi p No. Uni t No. Shop Condi tion

cut.Sub . As | Sanpling check

BOTTOM CENTER UNIT FLOOR

o|0|o

B-54 1




ACCURACY CHECK SHEET

—s;hio No Uni t  No. Shop condition
B | Cut. Sub.As
BOTTOM CENTER UNI T FLOOR
A
)
A
A\ V4 |
. \RI TER
UPPER SI DE LOAER S| DE
Pl ECE NAVE HEIl GHT W DTH W DTH

B=ao



Ship No.

Unit No. . Shop
R

ACCURACY CHECK SHEET

Condition

Cut. Sub.As.

All pieces to be checked

BOTTOM SIDE UNIT GIRDER

-

Py
_££L— >
L2 :
. WRITER
oyrr .|PIECE UNIT | PIECE
No & = m
*

NO, NAME LENGTE
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ACCURACY CHECK SHEET

Ship No. unit No. Shop Condi ti on

cut. Sub- As|Sanpling check 2 pieces/plate

Bil ge Shell Unit Foor

>
(D e - ne

T

Pl ECE NAME HEI GHT WI DT H




ACCURACY CHECK SHEET

Shi p_No. unit No. Shop |

condi tion

Cut. Sub-As Sanpling check: 2 pieces\plate

Hopper Side Tank Unit Fl oor

Q)

(1NCLUDI NG WATER TI GHT
BHD. )

WRI TER

PIECE NAME HEl GHT A

HEI GHT B

\\ . - B-58




P

ACCURACY CHECK SHEET

Shi p No.

Shop

Condition

Unit NoO.

Cut. S$ub,As]

cutting: Sampling check

TOPSI DE TANK UNI T FLOCR

sup : AU piece check.

Su® 4

euT a4

.

et —————ra—— |

WRI TER

r

Pl ECE NAME

W DTH

HEl GHT




ACCURACY CHECK SHEET

Tnit No. Shop

Condition

. Eu‘b-Assembl-z_ Al pieces to be checked

oL D F R

A M E

WRI TER

PLECE NAME

| zzvem® @)

[ DEFORMATI ON ANGLE

B-60




ACEURAEY (BHEK SHEEF

Ship No.

| tnit We.

Shop

Condition

Cut.=~Bendin

m_ﬁmmm’mwmﬁaﬁg_e

1F

All Pieces Check

P
I
‘<§ET::th>b
WRITER
EESTARMND “* | AT FORE END AT ATT BND
PRCE NAUE v JBIPERESETH v LG

L TS

n




ACCURACY CHECK SHEET

€Ship  No. | upj

1 -No._. Shop Condition

;. Sub-Assembly Al | _pieces checked

UPPER_DECK CENTER UNI T HATCH END

BEAM BOX BEAM

— el

———sToo 0| 0 0|0 o e oo ij
°©

| = = < - —
— 5 ! i T .’ﬁ
I St M|
WRITER
PIECE NAME DEFORMATI ON OR DI STORTI ON
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BASE LINE FOR ACCURACY
(A C. PLANNING ACTIVITY)

Prepared b
Osaﬁu- Togoy

I, HI.
Sept. 6, 1979

G1



| H Bl ARI NE TECHNOLOGY. | NC.

CONTENTS
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| H MARI NE TECHNCLOGY. | NC. -1-

Base Line for Accuracy

|..  TOTAL VI EW OF BASELI NE

To maintain the accruacy of each construction step
of shlpr|Id|nqi seine types of base |ines which are
dependent on the purposes shoul d be grePared. Usual |y
base lines are separated into three (3) types as follows.

Type |--Check Line to Maintain Accuracy of Burning

Type 2--Check Line to Miintain Accuracy of Shaping
the Materials

Type 3--Check Line to Maintain Accuracy of the
Rel ationship of the Mterials

The pl anning for every type nust be separated into
two (2) kinds as is other planning.

.One is prelimnary planning and the other is inplement
planning .

Basically the prelimnar | anni ng shoul d be prepared
by the A C p¥ ; i ’ bul g

anning and the i nplenent planning shoul d be
prepared by the Ml d Loft.

The prelimnary planning shows the precise guides by
material to put the information mainly into the NC tapes

The total view of the base line planning will be shown
on the next page.

This view shows these itens as foll ows:

Kinds of Base Lines
Reserved Stages
Charged by Wo & Wat >

N¢< N¢< @
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II. DESCRIPTIONS BY TYPE

A Type |-- Checd Line to Miintain Accuracy of Burning

It is very effective to confirmor check the dinensions
after burning materials.

1.  Standard For mat

Mark the dotted line at the suitable place in keepi _n('g_
sone constant distance fromthe edge W th some specific
marking nethod such as the NjC burning machine or some

type of jig.

¢ 1
; S
kA | I’

ASE L ZUE - BURMZiMT LIZIMNE
l 4
1
]

* Usual 'y keep 2° as constant di mension.

2. Application

Usual Iy this check |ine should be divided into two (2)

types of lines. One is the li heck the straight-
n()e,gs and the ot her |es|tshe Fi n{anahltghccﬁgcks ?h(se E:alrged

line after burning.
(a) The Straight Part (Type I-A)

Usual Iy this checking |ine should be planned by the
Mol d Loft planning for materials which have a’straight

joint. F , the flat jojnt the jnt |
Lo et ur o nesd™Phes bage' | fhel AR Shotls ba' farkec
ngéhe N C burning nmachine as illustrated on the follow ng

G5



| HI

MARINE TECHNOLOGY. | NC. -4 -

(b) For the Curved Line (Type | - B)

Thisbase |ine usually should be applied to the curved
part (such as engine flats and curved web frames) which
I's burned manual I'y. This shoul d be done because’ the
manual burning applied to the curved part nmakes it

very difficulf to maintain accuracy. The prelimnary

plan will be prepared by the A C. “planning in this
case.

At the present time,the N C burning machine will be
prepared asusual for the curved part like this. Then
the case of using the NC burning will not require

any type of base line like this.

Type 2--The check Li ne to Maintain Accuracy of Shaping
Material s { SEE APPENDI X PAGE 2 {

This base line should be marked and in the dotted line
at the mddle part of the material and the length of the
| ine should be kept |long enough to be checked. This check
line should be marked by the N C burning machine or sone kind
ofjig.

The prelininary planning for Type 2 should be preﬁared by
the Accuracy Control group. Depending on the plans, the

actual planning for each material will be done bythe Mol d
Loft .
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1. Application

For the internal structure which is long and has no
straight line (such as the curved web), it is _
necessary to set some kind of check |ine to maintain

the shape after welding. Mterials which require Type 2
are listed below.

(1) In the shape of the material, the straight |ine
as the base line is not included such as the
curved web frane, side stringer, etc.

(2) The ratio of length to width should be 5 times
great er.

e = - e

| L ’l 'LQSxB

(3) EspeciallY for the materials that have sub-
assenbly joints in them

/ :““/@]

? _:_/

C.  Type 3--The Base Line to Maintain the Accuracy of the
Rel ationship of Materials

This base line is very effective in confirmng or
checking the relationship of materials gshlft, al i gnnent,
strai ghtness, parallel, etc.) at each step of shipbuilding.

This tVPe can be classified by its purpose at each
stage as follows:

(a) At the Fabrication Stage (Type 3-A)

This base Iine is usually used at the sub-assenbly
stage. It is especially effective to set stiffeners,
face plates and brackets on the trans frame or
irder. These base |ines should be prepared by the
| d Loft planning. (See appendix, Page 1).
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(b) At the Assenbly Stage (Type 3-B) (Type 3-C)

This base |ine at the assembly stage is usually
separated into two(2) types of base lines .

(1) one ist he base line ~called “Back Side Marking”
which is very convenient in na|nta|n|n? t he
allﬁnnent between materials separated from
each other by a wall or girder. (Type 3-B)

(See appendi X, Page 2).

(2) The other is the base
relationship of materia

i e to affect the
curved unit (Type 3-0Q (

n
s, especially for the
See appendi x, Page 3).

(c) At Erection Stage (Type 3-D) (Type 3-E)

Thebase line atthe erection stagei s usually
separated into two (2) types as follows:

(1) The absolute base line which will be marked on
~  the ways for the ship. (Type 3-D

* Marking items o
Centerline of ship, aft butt position of start

unit .

For’d end frame position of each unit for
Zones 1 & 3, aft end frame position of each
unit for Zone 2, watertight bul khead position,

afttperpendicular point. For'd perpendicul ar
poi nt.

, Timing & Charging )
These-1tems should be figured on some type of
mar ki ng guide bY the A C. planning before the
keel lay. Usually the guide plan_should be
described in the cribbing plan. Depending

on the quide, actual. layouts have to be done
by the A .C group

(2) The Check Line for Shipwight (Type 3-E)

This is very inportant and effective to set units

on the ways. Basically, this line should be marked

on the unjt before erection. There are pany. types

of base lines, depending on the types of units. The
necessary base lines aré shown in-figures marked o
(See appendix, Pages 4-8) .  These bﬁsic,lines shoul d be
planned prelimnparily by the A C. planning. Depending

on this plan, the inplementing plan will be prepared

by the A'C. group. fter conpleting the units, the

actual layout will be set by the A'C. group on tne

slabs . C'8



HULL 751 (Zone-1) BASE LINE & CHECK LINE FOR VITAL POINTS

MEMBER & ITEM (Tﬂ’?— B’A)

MEANING & PURPOSE

NOTES -

Botton
Floor

> Q

=l

A

~E 4

b SEC

Tight Floor & Wall .

"

L1

-{1) to be marked at the end of '

D : Dimension o be checked
IFThe dimension is marked by NC
operator and measured after cute
ting and sub-assembly.

F : Guide lines for fitting stif
feners.

ITo be mazked by NC burni.ng mache
ine .

fTo be used for fitting s:i‘feue.:s
at subeassembly

fIwo methods to be useful

stiffeners (Jig to be used)
2) to be marked at the f:.xed
- points,

~

*To be marked at the end of s:if-
feners,

*The dimension should be indicate-
ed in case that only ome stiffen
-er is different from others.

Limited to the
case of the neat
cut before sub-
assexbly. .

T3
Y

x
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ADDI TI ONAL MATERI AL PLANNI NG

To keep th f the shi th finally, th two (2) kind
of vvay%. e(%Pevvaye iascctu(r)a%dace tﬁesplagtgrr]s o? Y\%Scculr%acy yu5| ngergor?éeef fmgct(n)/e }rgtﬁod

such as, certain accuracy nmovenent, inprovenent of equi Prrent and construction nethods,
etc. This is very inmportant for accuracy of ship. Bu actuallﬁ, from the beginning
e

tprou h _tqe end of construction, it is very difficult to keep the precise dinmensions
of maferials at each step.

ol Because there are lots of factors to disturb the accuracy at each stage as
ol | ows:

1. Inaccuracy of Layout

2. Inaccuracy of Burning

3. Inaccuracy of Fitting

4. Shrinkage Wl ding

5. Deformation by Wl ding

Usual |y these factors will be totaled fromstage to stage.

The other way to keep the accuracx finally is to prepare some suitable additional
materials that are enough to recover the tactors that disturb the accuracy.

“Fromthis point of view it is clear that one of the nost inportant itenms of
prelimnary accuracy planning is additional material planning.

A Kinds of Additional Material and Standard of Synbol

1. To show some_additional materials in figures, it is convenient to use arro
mark =—> ., The arrow mar s[mvvs mor e cPearFy vanch part of materlaf sﬁoulg/

have ,aqditional material. One arrow can cover . the sane conFition of additional
miterial. [f there are several kinds of additional material on one |ine, put

the border mark ) at border point. /

V¢
- :

2. Qther necessarY information to be ser fnto additionah #atew al planning is
the suitable stage to cut neat additional naterial. Considerable stages are
as fol | ows:

Basic_Stage Basi ¢ _Synbol
Cut neat at Fabrication —_
Cut neat at Assenbly A,
Cut neat at Erection —_
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For devel oping accuracy control activities into production,-nore precise
controls will be required. Depending on fabrication steps, the sitable
stages to cut neat additional material will be the following three (3)

kinds of way:

Kind of Type to Cut Neat Synmbol
a) Cut neat depending on marking line —_—
b) Cut neat as adjusting —
C) Oé}]egl?a\t/vi tdr?pterngr%s?%.on di mensi onal —_—
Then for each stage, the following symbols should be prepared:
Fabrication Stage Symbol
a) Cut Neat at Burning Stage —
b) Cut Neat after Bending or Flamng —_—

Note:  Wthout the case of cutting neat with some Add. Mat., usually
symbol —> is not necessary to be shown.

Assenbly Stage Synbol
a) Cut Neat after Plate Jointing A
b) Cut Neat during Final Assenbly . SN
c) Cut Neat after Final Assembly by A

Dimensiona Check.

3. To set the anount of additional material byeachpart is very effective, not
only to reduce manpower for each stage, but also to reduce percentage of
scrap. For exanple, if some suitable additional material to recover the in-
accuracy factors will be set at erection joint, it Is possible to cut neat
the joint on slabs including some suitable additional material and not to
cut anymore on the ways.

The suitable kinds of amount of additional material wll be set finally

as follows:
Ki nds of Amount Synbol Descriptions
1/8" A neat after plate jointing with
(this is ninimn 3 9/‘%3 a%d|t|onalprraterﬂal. !
14 _7_9'4 Cut neat after final assembly by
C3 dimensional check with %" Add. Mat.
12" A Cutneat during final assembly with
% %" additional gr'nateriai. Y
Mre than 1* O—2ms Keep additional material nore than 1°

after plate jointing.
D-4
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Kinds of Ampunt Synbol
Taper Add. Mat. vg_f§_>
Usin

material for any place.

Descriptions

Upper side 1/8" additional material
| ower side O

g these symbols, it is possible to show any kind of suitable additional

But actually, to decide some suitable additional material for some parts,

such as 1/4" at erection joint, so on, it is necessary to make lots of trial
and error depending on the shipyards conditions.

B. Standard Itens of Additional Material Planning

1. Transverse shrinkage of main plate by fillet continous welding for [ongitu-
dinal stiffners can be calculated as follows:

)

L
25 xT * N

S: Transverse Shrinkage (| NCH )
T.
L
N

Thi ckness of Min Plate (" )
Leg Length ( -
Numberof Stiffners

Example:

S

Then Additional Material as follows:

lnbh

T 172
L: 1/4%
N:

1pr

10 pieces

1] ,/4.
- I
25 x L /= U

2 Y%

Lﬁi A
|)$

2
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2. Additional material for internal structure should be decided depending
upon additional material of main plates.

(Reference: C. Prelimnary Planning)
3. Standard to decide the suitable side of additional material.

a) Relation between edge preparation and the side of Add. Mat.

I Type L BURNNING SIDE
“«— ADD. MAT.
V Type T
. ,/ BURNMN 2L SIDE
. e ADD d MAT.
X Type

APD-MAT. | o\ d L O BURNNZMG STDE

>
|

Note: Reverse case needs one nore step.
PN & @
LO N S
Pg

b) The side of additional material for each unit on the ways.
1) ‘Longitudinal Direction

1) Start Unit
Keep Add. Mat. at aft and fwd end.

ii) Usually the part to keep Add. Mat. of erection-should be
al | owed one part by unit.

That is to say, fwd units have Add, M. at fwd joint, and
units have add. mat. at aft joint.

iii) For Curved Shell Plate

aa) The order of erection is normal. The side of Add. Mt.
IS as sane as case I1).

D-6
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bb) Drop-in Type Unit.
Case-1. Direction of erecting unit is inside-out.

Case-2. Direction of erecting unit is outside-in.

2) Transverse Direction

Basi cal | y depending onthe plan for md-ship section.

D-7
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4,

3) Vertical Direction
1) Stright Part
Basi cal |y depending on the plan for md-ship section.
1) Curved Part

Usual Iy curved part unit will be erected inside-out.
Then the side of Add. Mat.isasshown bel ow.

Special Cases -

At the butt joint which is close to the aft peak tank bul khead or
fwd peak tanL bul khead, the Add. Mat. should be kept enough (at

The joints concerned with initial hoging units nust be cared about
Add. Mt

To keep the hold Ienght, one joint by one hold nust be kept enough
Add. Mat. (about1").

The case to use sone kind of automatic welding method should be cared
about edge preparation, suitable gap and special Add. Mat.

The joints contacted with drop-in type unit have to be kept enough

The plates of the heavy curved parts such as stern frame and bul bous
bow, must be prepared enough Add. Mat. (see appendix)~<&

At the top of the shell plate of the bilge unit, Add. Mat. nust be
kept enough to recover the necessary height.
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C. Prelimnary Plannin

1. Preparations
Unit Division (Unit Arrangenent)
Md Ship Section
Shel | Expansi on
Key Erection Plan
Standard of Synbols and Anmounts
2. Planning Steps
The planning steps to make the prelimnary Add. M. planning are as follows
The object of prelimnary FI anning is to set the basic policy of additiona
material for the ship totall y. Therefore, the followng items have to be

cleared with in-depth study of key plans, unit construction nethods, and
key erection plan.

Step 1

y

Set the Add. Mat.
for Zone 1

li

Set the Add. Mat.
for Zone 2

*Step 2

Step 3

¥

Set the Add. Mat.
for Zone 3

Step 4

D-9
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a)

Planning Itens
1) Make it clear which dinensions are most inportant for ship.

2) Make it clear which di mensions are nost difficult to keep the
accuracy.

3) Suitable stage tocutneat at erection joint.
4) Suitable amounts of Add. Mat. for each erection joint.
Timng and Charging

After conpletion of unit arrangenent, this plannin t be done as
soonaspor;psi bl e by AC pl anni ng, lfhen dep8n8| ng n”ﬁns pl anni ng,

in the working drawing, the Add. Mat. information will be set by
Engi neering.

The Planning Items and Steps are as follows:
Step 1. - Set the Add. Mat. for md ship part.

1. Decide Add. Mat. depending on erection order, from the
bottomto the top, and frominside to outside.

2. Make it clear the important parts to keep, the-draw
| mensi on, such as r(Yl%ptth, \M%th, | engt h gf shi p, anrc]g

then set the Add. Mat.
See Appendi x- |
Ol\/hrk shows the inportant parts.

Mark No. 1 : The ioi nt decides the actural width of
No. 2  double bottomand straightness of tank top.

Mark No. 3 : This point is one of the inportant points
of strength for ship, and also, this joint

is the key to decide not only width, but
al so, height of ship.

Mirk No. 4 : This joint is the key to decide the actual

hei ?ht of ship as recovering unflatness
of fank top.

Mark No. 5: This is another key joint to decide the
actual height of ship. So this joint
should be cut neat after conpletion of
bilge unit on the ways depending on di-
menSi onal check.

Mirk No. 6 : This is the inPortant joint to decide the
actual width of main deck.

D-10
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3. Make it clear the difficult part to adjust the unit and
then set Add. Mat,

See Appendi x-1

V
Mark No. 7 :

Mark No. 8 :

Mark No.11 :
No. 12

Mark No. 13 :
No. 14

Mark No. 15 :

Mark shows difficult part.

The unit that is in double structure and
irregular shape like this bilge unit is
hard-to he kept conpletely stiight at this

{oi nt. More Add. Mat. is needed to keep
he width of ship.

To keep the width and alignment between
internal structures of stool and internal
structure of double bottom This Add. Mat.
is effective.

Usual |y the slant part is hard to be adjusted
Additi'onal material is needed to recover

gap.

The corrugated bul khead structure is unstable
especially in wdth direction. Adjusting and
Zldldgn%tm are difficult to maintain wthout

The top side tank will _bhe set depending on
mai n deck base line. This unit nust be

set a little higher at erection and then as
checking on dinensions, unit wll be set at
right position. Therefore, these joints wll
need some Add. Mat.

These parts are free edges and will need some
Add. Mat. to adjust them

4. Set the inportant part to keep accuracy of unit.
See Appendix -1
1) Center Side Double Bottom Unit

After conpletion of unit, cut neat at seamjoints of
tank top and bottom by checking di nensions.

2)  Bul khead

Height of this unit nust be kept precisely by checking
dimension after conpletion on slab. The adjusting hei ?ht.
must not be done on the ways. The joint of center par

shoul d be wel ded on sl ab.

D-11
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3) Top Side Tank Unit
Top side bottom plate should have sone Add. Mat. at

the cross point with shel| plate before final assembl
because thips point 1s diffigult to adjust and keep Y

di mensi ons.

4) Main Deck Center Unit
Hei ght and width of this unit nust be cut neat depending
on actual conditions on the ways hefore erecting this
unit.

5. Set the Add. Mat. for main internal structures depending on
Add. Mat. of main joints.

Note: The appendix was made for Hull 751. For the first
time the kinds of synmbols must be sinple. Therefore, in
thi's appendix, synbols of Add. Mat. were made sinple.

Step 2. - Set the Add. Mat. for Zone 1 (See Appendix)-z

Depending on Add. Mat. planning of nid ship, the total Add. Mat.
planning for Zone 1 should be set on unit arrangement.

Step 3. - Set the Add. Mat. for Zone 2 (See Appendix)-3

At Zone 2, the planning items should be separated into 3 parts
as fol [ ows:

1) Hold Part

Add. Mat. for this part should be set depending on Add. Mat.
planning for Zone 1.

' 2) Engine Room Part

The following items have to be considered:

|) Special Add. M. Parts
Initial Hoging
Aft end butt joint of engine room part
Top edges of shell plates of hilge units

I1) Set the Add. Mat. as considering with erection order

3) Aft Peak Tank Part

The following items have to be considered:

D-12



[EI MARINE TECENOLOGY: INC. -11-

I) Special Add. Mat.
The Joint contacted with engine room part.
Stern Frame Part
Rudder Horn Part
Note: Add. Mat. planning for stermnframepartand
rudder horn part should be considered seriously de-
pending on construction method and cast condition.
See Appendi x-s

Step 4. - Set the Add. Mat. for Zone 3 (See Appendix)-4

At Zone 3, the planning itenms should be separated into 2 parts
as follows:

1) Hold Part

Add.Mat. for this part should be set depending on Add. Mat.
planning for Zone 1.

2) Fwd Peak Tank Part
The fol lowing items haeto be considered:
i) Special Add. wat. Parts
Initial Hoging
Joints contacted with Hold Part
Top edges of Shell Plates of Bilge Units
Bul bous Bow Part

Note:  Add. Mat. planning for Bulbous Bow Part should
be considered seriously depending on construction method.

See Appendi x-5
d)Detail Planning
1) bject ,-/
The object of detail planning is to keep the accuracy of detall parts
such as internal joints, and internal structures as keepingthebal ance
agai nst prelininary planning.
2) Timingand Char gi ng of Detail Pl anning

After setting preliminary Add. Mat . i n working drawing, the Add. Mat.
information for detail” parts will be set by Engineering.
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3) Standard Type of Internal Structure to be prepared Add. Mat.
Type 1. - Edge of Unit Joint
Decide Add. Mat. depending on Add. Mat. of main joint.

Type 2. - Internal Joint

Decide Add. Mat. as considering the shrinkage after welding.

—&_;c’ ™ l\(g

Type 3. - The internal structures W|th dot of stiffners, such as
girders, floors, etc., will be shrunk too much by welding.
Then for this part, 'sone speC| al Add. Mat. should be prepared.

it

Note: Oncal culation method of shrinkage, refer to B-1
(Standard Items of Add. Mat. Plannmg)

Type 4. - For the part which has some possibility to be bent by welding,
set taper Add. Mat. to keep stright after welding.

4
%

T
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HP- 125

ACCURACY CHECK SHEET

Fabrication and Sub-Assenbly
Assenbl y

(1) Zone 1

(2) Zone 2

Erecti on

Prepared by IH
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1. Fabrication And Sub-Assenbly

Check Sheet
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4

ACCURACY CHECK SHEET

Ship No. Uni t No. Shop Condi tion

Qut. Sub . As

BOTTOM CENTER UNIT FLOOR

B

VIR TER

UPPER SIDE LOAER S| DE
Pl ECE_NAME HEl GHT WIDTH W DTH




M MARINE TECENOLOGT. INC.

2
ACCURACY CHECK SHEET
Ship No. Unit No. | Shovo Condition
- ) Cut. Sub.As| Sampling check
BOTTOM CENTER UNIT FLOOR X
W) U
E . 1
l | WRITER
g i
PIECE NAME HEIGET WIDTE
) i
!




I 3LARINE TECHNOLOGT. INC.

ACCURACY CHECK SHEET

Unit_No.

Shoo

Condi tion

Ship_No.

Cut. Sub.As/

ALL Pieces

BOTTOM CENTER_UN T G R

NO.

Pl ECE
NAME

LENGTH

HEIGHT

UNIT PIECE

HEIGHI

m
o
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-

ACCURACY CHECK SHEET -

Ship Wo. Tnit No. Shop Condition
: Cut. Sub.As| Sampling: 2 pc/plate
BOTTOM SIDE UNIT FLOOR . S
f ]
U V V)
N 0 N }
WRITER
*PIECE NAME " - EEIGET "WIDTHE




'IEI AARINE TECHNOLOGE. INC.

ACCURACY CHECR SEEET

Ship No. Unit No. Shop Condition

Cut. Sub.As. All pieces to be checked
BOTTIOM SIDE UNIT GIRDER

cry L

UNIT .|PIECE SR UNIT | PIECE

NO. INAME LENGTH N0, WAME LENGTH . ‘

& e § . ct—




IOl MARINE TECONOLOGY, INC.

.

ACCURACY CHECK SHEET

Ship No. | Unit No. Shop Condition

-_leut. Sub-AsdSampling check 2 pieces/plate

Bilpe Shell Tnit Floor

t 1

} ST
i

_ o E

l SRR : :
[al n i
. L
ﬁ e}
WRITER
PIECE NAME EEIGHT® ' " . wWTE- -




IHI  MARINE TECHNOLOGY. INC.

ACCURACY CHECK SHEET
€Shi p No. Unit No. Shoo Condition

Cut, Sub-As/ Sampling check: 2 gieces[glate ‘

Hopper Side Tank Unit Fl oor

(INCLUDING RATES TI GHT
BED. )

PI ECE NAME HEI GT A HEI GHT B




X IIARINE TECENOLOGY. INC.

ACCURACY CHECK SHEET
Ship No. Unit No. Shop Condition
Eub-Assembly All pieces to be checked
BOLD FRAME .
. =) .
i G
‘ ‘d
‘t.l - ..’ ----- &’ /-\
e = e
——-%3 = l
- ]
- WRITER
PIECE NAME 1ENGTE (1) | DEFORMATION ANGLE
1]
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ACCURACY CHECK SEEET

Ship No.

Uait No.

Shop

Condition

Cut. Sub.As! Cutting; Sampling check

TOP SIDE TANK UNIT FLOOR

e e e e S et W

sug .

euT

3 eI T

Sub: All piece check .

WRITER

PTECE NAME

‘EEIGHT

. . *
- o ot ww wn] comw vl s o] wwn oo

— —

.
e v cosew Jumee wwe o
.
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10
ACCURACY CHECR SHEET -
-{ Ship Ne. Unit Fo. Shop Condition
: __lcur.-Bendind  Al1 Pieces Check
TOP SIDE TANK UNIT THE KNUCKLED PLATE .
WRITER

AT AFTT END

WiDTe

TNIT AND AT FORE END .
PIECE NAME e QR L T

istance from

to edpe
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ACCUORACY CHECK SHEET

Ship No. Unit Ne. Shop Condition
Cutting Sampling: 2 pie:es/%nit
- CORRUGATED DEEP TANK BHD. FLAT PIATE &

CORRUGATED FLATE ‘

WRITER

WIDTE

| PTECE NAME - LENGTE

E-13



T MARINE TECHNOLOGT. INC.

ACCURACY CHECK SHEET

Ship No. Tnit Fo. Shop Condition
Cut. Sub As{ Sampling Check
STOOL UNIT FLOOR .
] )|

, . _ WIDTE AT UPEER WIDTE AT LOWER
PIECE NAME EEIGET PART

_PART
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ooo‘%l .
—

—_
13
ACCURACY CHECR SEEET
Ship No. Uoit Neo. Shop Condition

. Sub-Assembly All pieces checked

" UPPER DECK CENTER UNIT EATCH ‘.—:ND

BEAM AND BOX BEAM

,—5-—5—"6'—5—0—_ 0o oo |0 e

' PTECE NAME

DEFORMATION OR DISTORTION
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2 - (1) ASSEMBLY

CHECK SHEET
(Zone 1)
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14

ACCURACY CHECK SHEEET

Ship No. Dnit No. Shop Condition

Before combined with bottom plate

| Dim's _l ow.| Actual
in 5 ; .
| Mark Item Driwings 101l. | Dimension Chg. Notice
’ Workey Both side (2.S)
c S AC
Edge F Every Girder Both
D |{Aligdment A " side (F.A.)
: A
. iGirder
£ {Spacing S " Every Frame
FOEE | AFT
F " " Both side (F.A.)
Each girder show
G__iStraightnes: . " maximum.
: a"bcde 9 points 2 - i
H |Level £ bif ]| "

(Notzcc : Afrer fitting welding

E-17
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ACCURACY CEECK SHEET

Ship No.

Unit No.

Shoy

Condition

. Final Unit Assembly

) Dim's %1139, Actual
. in i 3 )
Mark Item Drawings Tol. | Dimensicn Che. Notice
P Workes Both side (PSI)
o Si AC Each Frame
Align-
5:52 e i n | Every Girder Both
D A side (F.A)
.. i Girder P
g | Spacing S| " | Every Frame
F 1" " Both Side (F.A.)
2 points each edge
G |Relativity n
’ a lb 4 di e
g | Level £lelnk |3 9 Points (a=i)
| Nesice After fi.ttiﬁg,velding
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16

ACCURACY CHECK SHEET

Ship ¥We. Unit No. Shop Condition

- | Before combined with side shell

Dim's low.| Actual
. in- 1 3
Mark Iten \prawings Tol. | Dimension Chg. * Notice
Edge ) Workex
A Alionment AC Every Trans Web, _
Trahsv, *
B Spacing hid "
. a b |I¢
E Deformation " I3 points (e,b,e) . _1
¢ |widen ‘ AC
D |Length AC

| Netice: Afrer weldine ficting
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17

ACCURACY CHECK SHEET

hip No. Unit No. Shop

Condition

Before combined with bi]ﬁe unit

-

* o mmem s eme @ cw

{ Dim's hy1ow.|Actual’
Mark -Item Drééin& Tol, | Dimension

" Notice

chASO
. Edge - Horkes ,
A Alignment AC Every Transv. web
“width at
B Slant Plate AC "
. {Rouckie 2%
c Side Shell AC "

Bending at
D |Slant Plate

Bending at
Side Shell

(¢

T

Notice After fi't:ing welding
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ACCURACY CHECK SEEET .
Ship No. Tnit No. Shop Condition
Unit to TUnit .

N\ ."....g

Dim's ow.| Actual -
" . in Tol. | Dimensien
Mark Item ' Drawings +0°- Chg. Notice
—= TR
Butt ' ’
A |Alipnment Workex Both side (A.F.).
' o2& AL
Workex
B Inelinatiod ﬁ AC {(a,b)
e . e ] & 3
. Check by spécial
C Alignment hid 3is.
1. After fitting and welding
2. Top seam at bilge should be checked and f:.n:-.shed
Notice up before setting side shell unit.
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‘ACCURACY CHECK SHEET

Ship No. | Tnit Wo.

Shoo

Condition

Before f£inal unit assembly under thej

base of the Upper Deck.,

Dim's 3110w, Actual
in { 3 .
Mark Item Drawings 1OLe Dimension Che. Notice
Shift betwed Worked
en U.JDk. & 1| -
A |Top Side | AC Every Frame _ _
’
B Lavel " & points (a-d)
¢ | wideh "
D Length "

Notice After fitting,welding
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CaEr9%¢

20
ACCURACY CHECK SHEET
Ship No. Unit No. Shop Condition
Final Unit Assembly
£
. -D:f;n's Jg_uw, Actual.. -
. ., Dimension .
Mark Item Drawing Tol. Che. Notice
Korkex
A Shift AC Every Frame
AFT FoRE |
Edge Align-
B |ment " [Both end (aft. fore)
C_|Straightness "
D |Straightnesg b
E_llength "
F_|Beight "
-~ FeRE
* G {Ipelination b Both End

Notice : After fitting . welding
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21

ACCURACY CHECK SHEET

Ship No. Tnit No. Shop Condition

Final Unit

C’.//&

Dim's tmw, Actual

¢ in 3 >
Mark Item Drawings| T0L- Dimension Chg. Notice
4 | widen ' AC
]
B Height "
- 2 points at each
c Flatness n  |frame

Notice: After- firtine.welding

E-24
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ACCURACY CHECK SHEET
Ship No. Ooit No. Shop

Condition
Final Unit Assembly

Dim’s Fllm" Acmai
S

.. in i i
Mazk Item 'Drawings| T°1- Dimension Che. Notice
. ' *  Workeri Mark check linme for
A i Beight shipwright
' After checking level
B Llevel " fix by temp. beam

C Width

Notice ¢ After fitting. welding

E-25
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23
ACCURACY CHECR SHEET
Ship Ro. Ponit No. Shop Condition
Tinal Unit Assembly

7 N .
z./;' ’ \ .\&,
r/ z / /7 Z \ K —

e

pa : — /

.

Dim's J11ow.] Actual
n,_ . 1 3 .
Mark Iten Drawings| T01- Dimension Che. Notice
Camber orker .
A | Height AC & corners
]
B width ) AC
C_ ! Leagth b
Worked
D evel AC . & points

-

Notice: After fitting.welding
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2 - (2)  ASSEMBLY

CHECK SHEET
(Zone 2)
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ACCURACY CHECK SHEET

Ship No. | Tmit Ne. Shop. Condition
202 (203) Before Combine with Bottom Plate. |
t/’/“
VA
]
77\ - {
‘--’ - %-—- -‘; - o yhms -
///:// ) e
/ 1 »7 2 .‘/-’
A X =
- 2 g >]
Dm. S lw. A.Ctual
in *
Mark Item Drawings| ToLl. Dimensicn Chg. Notice
) Jorker
A Width AC
' Worker
B Length AC
Edge
¢ jAlignment "
Gir. Space “
D |Floor " -
Edge n )
E Aligmment
F |Straightness "
B Level AC a,b,c,d,e
5 points
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ACCURACY CHECK SHEET

Ship No. Tnit No. ﬁon. Condition
202- (203) ‘ Final Unit Assembly

Dim S- 1°w. Act'ual :
in Tol. | Dimension

Mark Item Drawing - Che. Notice
Edge Worker
C | Alignment . AC
Giz.

"

D | trams Space Every frame

E | Height "
B Level asbacadsf:haiajic
Twist AC 9 points
Notice

E-29
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ACCURACY CHECK SHEET

Ship No. Unit No. §hcp. Condition
204
Dim's knw, Actual ’
in i i )
Mark Item Drawings| To1. Dimension Chg. Notice
Edge [Worker
A Alignment AC a~c
Concave
B Deflection

Notice

E-30
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ACCURACY CHECK SHEET

Ship No. Onit No.

S_hono

Condition

204

s

o D
o
Dim's 'Allcm. Actual
in 3 -

Mark Item Drawings| T°Ll- Dimension Chg. Notice
A Aligﬁment Worker] Piano
B AC Wire

"
Plainess AC a AUE
Edge Worker
c Alignment AC anme
florker
D " AC gasi
Notice
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ACCURACY CHECK SHEET

Ship No. Unit No. j!m. Condition
204
\
Q- =
Dim's ly1iow.| Actual
"In : i 3
Mark Item Drawings| T01- Dimension Che. Notice
Plainess AC Transic
a~j
A Shift orker| At each
AC Frame
Edge Worker
B n
Alignment AC
Dimension Worker -
o Check AC Aft and Fore End
Notice
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ACCURACY CHECK SHEET

Ship No.

Unit No.

§hop‘

Condition

206

Y -< ; P
Dim's Fllﬁw. Actual
a - .
Mark Item Drawings| Tol. | Dimension Chg. Notice
Worker
A Alignment Age Piano Wire
B
élain ac Piano Wire
ess ”">e -, e ond adf
Edge Worker
C |Alignment AC g~/i
After building up the trans frames, check the dimensions
"p", "E", "F" prepared by the Mold Loft.
Notice
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IHI MARINE TECHNOLOGY. INC.

ACCURACY CHECK SBEET

Ship No. Unit No. §hop- Condition
751 221 . .

Di“'s lanow. Actual
n . - -
Mark Item Drawings TPL Dimension Chg. | Notice:
a~d |Level & Twist Yorker
£ lat T. Top AC 4 points -
h~k!
a-b) yiden
i=-k AC 3 parts
c=d
a-d
g:g Length AC 4 parts
e-g
e~f
Beight AC 2 points
g-~h
Notice
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1111 MARINE TECHNOLOGY, INC.

ACCURACY CHECK SHEET

Ship No.

Unit No.

§hoo.

Condition

751

i
3
1
H
1

e s e s @ s @gfiamen

Mark

Item

Dim's JAllcw.
Dr%ging Tol.

Actual
Dimension

Chg.

Notice

anvd jLevel &

[ hk

at T. Top

Twis

T

AC

Worker!

9 points

a-‘b ()
Width

c—=d

AC

3 parts

a-~d
-h
-C
R 4

Length

4 parts

e~f

g ~=h Height

AC

2 points __

Notice
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IHI MARINE TECHNOLOGTY, INC.

ACCURACY CHECK SHEET

Ship No. Unit No. Shop Condition ~ -

{1222(223)=1/3 Cooler Flat Base

Diigl's Jg_u_gw, Actual ‘
Mazk Item- |Drawings T0l- Dimension Chg. Notice
A Algd;;ent ) Worker At each frame
|4
Worke
B Shift ™| At each long'l
c Inclination Worker| At each frame with
AC plumb
. IWorker
D Level
Notice
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{111 MARINE TECHNOLOGY. INC.

' ACCURACY CHECK SHEET .
Ship No. Unit No. __§hoa.' Condition
. éC-_’7 - ’\ )
N LawiR ENE FIaT
D%m‘s A11ow.| Actual
in 3 1
Mark |  Item Drawingg| Tol. | Dimension Che. Notice
Edge Horker
A Alignment At each Frame
. T
B Shift Worker| At each long'l
Worker| At each frame with
€ [Inclination AC plumb
D Level . Worker a~J§
ac Transit
_No:ice
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11T MARINE TECIHINOLOGY. INC,

ACCURACY CHECK SHEET

Ship No. Pnit No. Shop. Ceondition

{222(223)=-3/3 Shell Plate to be put on

Dim's %llow. Actual
in 3 3
Mark Item Drawings Tol. | Dimension Chg. Notice
A Height Worker] a~vd
AC
]
3 Shift Worker; Plumb
c AC at four cormers
Worker a~d
D Level AC e~h Traasit
E Shift Worker] At fore and aft fraﬁ ‘
positions =
Notice
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111 MARINE TECHNOLOGY. INC,

ACCURACY CHECK SHEET

G |Flat Level

|Ship Wo. Unit No. _Shop Condition
232 (233)-1/R Lower Engine Flat Base
Dim's Lllow. Actual
Mazrk _Jtem Drawings Tol. | Dimension Che. Notice
Lower Eng. a~i 9 points

Worker| Keep horizontal -

(o Alignment

plane
1]
A Width Plumdb
B Worker| at every frame
Vertical Plumb at every frame
H Height fdorker)| Check the vertical
Edge Aft & Fore

F Space

Each space at
frame web

D Length

Notice

1) Reep the level and fix the flat panel.
2) Need support and strong back.
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Il MARINE TECIHNOLOGY. INC.

ACCURACY CHECK SHEET
Ship No. Unit No. §hqp. Condition
232(233)=2/2 Final Assembly |
STRNG LBAct
D
Lot Empatoe JLaT
Dim's J&llow, Actual
a : .
Mark | Item Drawing Tol. | Dimension Che. Notice
A Plumb
B Width AC | Keep horizontal
. plane
D | shift o
B Height AC | Plumb
Afrer fitting and after welding. i
Notice
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1131 MARINE TECIHENOLOGY. INC.

ACCURACY CHECK SHEET

|Ship No. TUnit No. Shop. Condition *_
241 Component Base F10 R

cBwTER AT
g

MAER THE cen/ TER. AT BheH QuaARTER

MALE CEXTER fR24/T,

33.{‘ . Fre | _¢zT=e & A
Dim's JAH_W. Actual
in - 3
Mark Item Drawings| LO1- Dimension Chg. Notice
A Level of AC
Flat F10 porker '
' ‘| Iransverse direction
By Square " lUse Plumb
" . |Long'l
Bz Use Plumb
c Length " -
Mark the centerpoint of shaft before setting the casting on
the flat F10. Check the center before welding and after -
Notice welding.
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ITII MARINE TECHNOLOGY. INC.

ACCURACY CHECK SHEET

Ship No. Onit No. §hon. Condition
241 . Component Base Flat

AP -

Bz
H ‘a B1
PW___.L.-_E_'B-S_FD_,,. A
Dim's Fllow_ Actual
in . 3 .
Mark Item Drawings Tol. | Dimension Chg. Notice -
A Level o ac
ev .
Tlat (A Worker “
B 'Square AC |Transverse Direction
1 [lorker|{Use Plumb or Tramsit
32 n " Long'l
Use Plumb or Tranmsit
c Length -~

Before setting castings, mark the centerpoint on it and set
the centering jig. Check the center before welding and
Notice after weldine,
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1111 MARINE TECHNOLOGY, INC.

ACCURACY CHECX SHEZET _
Ship Wo. Unit No. Shop. Condition e
241 : Final Assembly Base Fl0
A T - C
D (U 1
" ps |
' !
i |
; f ! ‘3\ i
e 1N
A '
: 1 ,
| i SRR N
]
_( }; % A
Vo o - - - - - — - - o— __t =/ <
- - g
Dim's kllcw. Actual
. a "l A s .
| Mark Item Drawings| T01- Dimension | .. . Notice
A Level AC
Worker
B ' Square "
c Distance " Between shaft center]
and f£lat A
D Square " Use Transit
Transverse
114
114
D2 Square . 1 "
E Distance . " " Between AP and
shaft ceanter
Check every item before welding and after welding. i}
Notice .
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llil MARINE TECHNOLOGY. INC.

ACCURACY CHECK SHEET

Ship No. Unit No. §hop. Condition
291x282x219 Unit- to Unit

Dim's jow.| Actual
in Tol. | Dimension

Mark Item Drawing Cheg. Notice
. Yorker
. A sifc AC Min. 3 points
. .
. Worker With plumd
B Square AC

Dimensional check should be done at Final Assembly.

Notice
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ACCURACY CHECK SHEET

Ship No. _ *l_ Ynit_No. Shop Condition

- - - ———

281 % 218 : Final Assembly

Dim's }115‘;,' actual
in dimnnss. i
Mark | - Item Drawings Tol. | 21MUNSOR 4., Notice
Degree of Yorker
A 1. E. Flat AC With template
] . o
B Width . aC
]
%
c Height AC ;
Bending of
D Flat AC With piano wifs

Smiize
e =8 e e e e v m———
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101 MARINE TECHENOLOGY. INC.

ACCURACY CHECK SHEET
Ship No. Unit No. Shop_ Condi tion o
216 Final Unit Assembly )
B
</
l -
Dim's ‘s.uow. Actual
in - 3
Mark Item Drawings T01- Dimension Chg. Notice
Plainess AC Transit
a~d , k, J
]
Shif Worker| At each
A t AC Frame
Worker
Straightness . AC %iaESCh
Worker a~e
Height AC d~vh -
Edge Worker
B Alignment AC a,b,c,d
Notice
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fHI MARINE TECENOLOGY. INC.

3. ERECTION

CHECK SHEET
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INTRODUCTION

We, Ishikawajima-arima leavy Industrics Co., Ltd., are always willing
to lake the responsibility for quality and performance of our built ships. Our
“Quality Control™" throughout construction process is aways based on the
concept to “prevent any antcipatory defects” and aims at maintaining uniform
quality and assuring reliable function.

It is generally known that some deflection of accuracy is unavoidable in
manufacturing any products, which Inevitably leads to admission of a
reasonable tolerance in enforcing quality control. Prevailing rules and require.
ments of Classification Societies cover details in both design and fabrication
work, but are indifferent to tolerance which is one of the most important
subjects in fabrication work.  Thus questions of whether accuracy of any
products isin tolerable range or not have to Ire referred to individual judge
rnent of inspector or supervisor which often causes disagreement and some.
times develops into unnecessary disputes.

The Intent that wc have prepared this booklet is to eslablish common
understanding between the parties as to tolerance in quality and accuracy for
hull structures and outfitting works definding our minimum criteria of tolerance
in each of said respects as Well as our practice in both fabrication and
Inspection rnethods to avoid any trouble or disputes,

The substance of this booklet dots not only reflect our present pro.
duction facilities, fabrication methods and workmanship but also incorporate
most up to date technlogy extracled from our vast experiences in actual
construction of ships and criteria set forth in “Japanese Shipbuilding Quality
Standard (JSQS)” issued by The Society of Naval Architects of Japan.

We are quite confident that this booklet is well acceptable to anybody
concerned and our products will no doubt satisfy our customers.



111 SPAIS
The Shipbuilding Process and Inspection Standard
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1. HULL CONSTRUCTION PROCESS

The Vessel shall be constructed and outfitted in accordance with the
Builder"s building process as specified hereunder.

1.1 Mull Structural Construction

L.11 Assembly Block

In general, steel construction blocks of suitable sizes shall be
assembled in the workshop and then erected on the building besth
andfor the building dock.

1.1.2  Distance between Adjacent Welding Beads
A. Distance between Adjacent Butt Welds

Item Allowable Limit Remarks
1. mm

« - Op—
Ig a =30
~1a

2,

.\II b =0 No rtestriction for the location of butt.
»
&

B. Distance between Butt Weld and Fillet Weld

Jtem Allowable Umlt Remarks
s 00 Overlap of welds shall be allowed
‘e ,, (Mo structires)  Juhere the membars are sttanged dia.

Tevaal to the butts in fine & aft cone

"Wrutine and 1 supwralou, fures
‘-m- RGN )



C. Distance between Butt Weld and its Scallop Welding

_ltem Allowable Limit Remarks
l_ -— -sl mm
l 1.3 Accuracy in Hull Construction -
A. Size of Built-up Sections
Item Allowable Limit Remarks
b mm )
¥
<33 + b
d as¥( IOO)
t-__-b:—_-L d - nominal
. [ depth 2
! b= nominal
breadth -2
B. Mis-alignment in Fillet Connections
%o lem Allowable Limit Remarks
mm
" 1 When  “a”  exceeds the allowable
o -n] limit, following treatment shall be ap-
' | plicd:
1. Longitudinal 1. For main structures:
members within [}
0.6L % and (a) When -i-t, |> (,
. principal trans. Wcld leg
:l" lc8;<:1’css of |Yerse support- &__ lengthshall
embers ing membess: % be increascd
members, , | by 10%.
a: misalign- 1=l (b) Wiena>—5ta: The member
ment ) shall be re-
aligned
here
\::12:’ 2, Others: 2. For Others:
a s-!-l,: When a >—%—l,: The member
2 shall be
realigned.

C. Mis-alignment in Butt Connections

Item

WA

Allowahle Limit
mm
1. Skin plates
{Buttom shell,
side shell and
deck plate) and
longitudinal
strength members
a%=0.l15¢
(a max.=3.0)
2. Bulkhcad
plates and interior
members (includ-
ing facc plate)

a—=021t

(2 max. = 3,0)

Remarks

{. When *“a" excceds the allowable
limit before welding, the butt shall be
realigned.

When *a" exceeds the allowable limit
after welding, the butt shall be dis.
connected and re-aligned.

2. When “a” exceeds the allowable
Hinit, the reinforcement by welding
shall be done or the plate shall be te-
aligned after mutual discussion among
builder, buyer and classification society.

D. Gap between Members in T Connections and Penetrations.

Item

L,

d
S

Allowable Limit
mm

asl

Remarks

When "a" excceds the allowable
lmit, following treatment shall be ap-
plied:

! When¥=a<5

Weld leg length shall be increased by
“(3—2)" mm
2. Whens <a <16 '
(in case pl. thick. = 10 mm)
5<av 12
(in case pl. thick, < 10 mm)
(s) The edge of web plate shall be
shaped (o a bevel of 30° ~45° and
welded on the bevel side using a
backing strip.




T AN M.

Aok Sradbebidetid FIOWNOW/L S W% WSS WSS ¥ PV TV o o

Item

Allowable Unit

mn

853

Remarks

backing strip 30° ~45°

Then after removing the backing strip,
this side shall be welded up to the de-
stgned weld kg length.

or
(b) A liner of following thickness shall
be inserted and welded.

atzy
Uy
5
m
L1 3
3. When a>16
(in case pi. thick. = 10 mm)
2> 12

(in case pl. thick, <10 mm)

(@) A lines shall be inserted similar to
2 (b).
or

(b) The plate of at least 300mm width
shal be partialy renewed.

A, 300

| PO

Item

2. Members penel.
raling through
bulkhead
plates

,_-_,“-i;:

dlowable Limit

mny

cxl

g3

Ramiiks_

When “c” or “C, exceeds the alow.

able limit, the dot shall be treated as
follows:

. When3<corey~ 7:

The edge of the Slot
shall be beveled to 45°
and the bevel side
shall be welded first,
and then the other
side Shall be Welded
after back chipping,

2, Whencorey >7:

The dot part of bulkhead plate shall
be replaced by an Insert plate having
same thickness as the bulkhead plate
and butt welded.

45° | | 45°

|
14 ot g & 4 &
Al (] [Aal
b o
= [ = «

The Insert plate may be cut in two
(2) pieces to facilitate insertion.

If the penetrating members are de.
signed with a lapped collar plate, the
collar plate snall be replaced.

3. When the penetrating member isa
“T" bar picce, the allowable limit of
gap shall be samic as above.,

3. Lap weld

e

cs3

When “c" exceeds the allowable limit,
following treatment shall be applied:

. Whend<c s5:
Weld leg length shall be increased by
“c” mm.

2. when 5< c:

| The member shall be re.digned.



E. Gap of Laps between Beams & Frames

ftem

| beam
k"_'"j: knee

(rame

Allowable Limit

mn

253

Remarks

When “a” excceds the allowable limit,
the members shall be realigned.

F. Gap between Butt Weld Edge

ltem

1. Butt weld
plates

o W
-

0T-4

Allowable Limit

mn

Remarks

When *a" exceeds the allowable limit,
the edges shall be treated as follows:

1. When §<a-<16

(in casc pl. thick. > 10 mm)
S5<a-.10

(in case pl. thick, < 10 mm)

The edge shall be built

up by welding with a

backing strip, and

then back welding

shall be done after

removing the backing strip and

after back chipping.

2, When 25-ca > 16
(in case pl. thick, =~ 10 mm)
16.-2a>10
(in case pl. thick, < 10 nuw)

(a) When the renewal of a fonghudinat”

member is necessary, the scope of
the renewal shall be decided case by
case, with the agreement of the buy-
er and the classification socicety.
For the other members, the plate of
at least 300 mm width shall be
renewed,
(b) If (a) is not applicable, the edge
shall be built up by

D E welding, and then the
butt shall be welded,

trem, Allowable Limit Remarks
nin

3. When a>25
: (in case pl. thick. =~ 10 mm)

S C 2a>16
_J.L_ ; (in case pl. thick. < 10 mm)
The members shall be partially re-
newed in the same way as specified in

above paragraph 2 (a).

2. Butt weld 1< 5 When “a” exceeds the allowable limit,
of scctions the gap shall be treated in the same way
jz ‘ as the butt weld plates.

]
3. *CES When “a” exceeds 40mm, the gap shall
welding 17 =2 540 be treated as follows:
1. Whend0<as 40+
; The edge shall be built up by welding,
)
11 2, Whena>40+u
: The plate shall be partially renewed.
Note: * CES = Consumable nozzle elec-
tro slag welding,

4. Electro gas When “a” exceeds 30mm, the gap shall
\‘;cldi"s and be treated in the same way as specified
electro slag in the CES welding.
welding 1052530
)

et ] nad

G. Breadth of Lap Joints

Jtem

Breadth of
hp

e

Allowable Limit ,

mm

L =ule

Remarks

When “L” is less than the rule re-

quirement, the joint shall be treated as
follows:—

requirement
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5
3

Allowsble Limit
mm

1.1.4 Shape of Welding Bead

A. Under-Cut in Welding

Item
~em

1. Butt welds:

Allowable Limit

mm

1. For main®struc-
tures within 0.6 L
® (skin plates, longi-
tudinal members and
principal  transverse
supporting members)
max. depth:0.5
(Length  of more
than 90mm)

2. For other mem
bers
max, depth: 0.8

_Remarks

Wihien shortage of lap < t:

The edge shall be built up by weld-
ing where the tap is short,

2. When shortgge of lap > (:

The plate in shortage of lap shall
be partially renewed, or if applicable,
the joint may be modified to a butt
joint, .

_ Remarks

When the under-cut exceeds the
atlowable limits, the under-cut shall
be filled up by welding, using elec-
trodes of small diameter,

However, the filled up welding
shall not be ground off,

(Carefully avoid short bead for
higher tensile steels)

2. Fillet welds:

max, depth: 0.8

(Carefully avoid short bead for
higher tensile steels)

B. Over Lap in Welding

tem,

Dutt welds and
fillet welds

Allowable Limit
mm

C. Welding Leg Length

ltem

——

Leg
length

Allowable Limit
mm

b

T R=

L: Leg length
R: Throat thickness

L20.9 x(specified leg

length)

R 0.9 x (specified

throat thickness)

'

/

!

Rematts|

In case where 0 Is less than 90°, it
shall be repaired by grinding or weld-
ing to make 0 - 90°

(Carelfully avoid short bead for
higher tensile steels)

Remarks

In case where “L" or “2" is less
than allowable limits, weld up over
it,

(Carcfully avoid short 'bead for

higher tensile steels)
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1.1.5 _Faimess of Structure Surfaces

e o

Allowable

Allowable

trans

ftem Location Limit mm Remarks
Side shell 1. Parts within 6
and bottom ooLm
shell 2. Fore and aft 7
Double §. Tank top , 6
bottom plate
2. Floor and 8
girder
Bulkheads ; Longitudinal 8 ]
. Transverse 8
3. Swash 8 DECK
| Main 1. Exposed 6 "
w|] structural parts within
decks ooL
a 2, Exposed 9
S part at fore
5 and aft
3. Enclosed or 9
sheathed
part
Sccond deck | 1. Exposed 8
arts
2. Enclosed 9
parts
Superstruce | 1. Exposed 6
ture decks arts
and wall 2. Enclosed 9
parls
Web of 7
girder and

Item Location Limit nim Remarks
Beams, 1. When AT
frames of 2 *+ 1000 7 —
stiffeners lm c{<3500 " _2. . — = '

[00< 'i,000 :
3. When A A Scction
2 = 3500 12 5
11, pillars 6
(between
o | decks)
[
o
‘B
S| Cross ties lr)lslom(;mfof
p ore and aft
& direction. §; 10
(cross tic only) ,
Distortion of 'ﬁ:\;?‘l
fore and aft "
dircction, 8, 16
{cross tie +
trans web)
Tlip{ing Distortion at L
brackets the part of 5
and stif- free edge
feners .
attached
to web
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1.1.6 Disposal of Temporary Pieces for Construction Purposes

Lifting pads and temporary pleces for construction purposcs

117
A

and lugs for scaffoldings etc., shall be disposed in accordance with
the following standard, .

1 not

Whert good app

finished up by welling, If necessary,

Under Ccle space,
hosn's store and
pump room

Lifting pads and completely welded large pleces for
constiuction putposes shat! be cut off at the top of weld-
Ing bead and the edges shall be sinoothed,

Lugs for scalfoldings shall be tefe as fitted.
jleces shall be semoved and finlilicd

up by welding s uuund unnothly I nccestary,

Inside sugface of
hatch coamings

Al temporesy pleces for construction purposes. shall

L]
in cargo ho!(‘).

T HAJE SUSTITESD be dimoted in the same way ag the narts where sond

g hwid bottomand | 8 ed y 2t fhe pe e g

| lower hoppers. Py ¢hrreq

|+ Py

3 All tempnrary pleces for construction purposes shall
The othes be di:pmed In the same way o8 the pasts of undes Fcle

In engine soom and
steering gear toon

Lugs fur scaftoldings In visitde part, up to 2in sbove
the floor, shall be semuved snd ground imoothly, and
wihies picces shall be teft as Hited.

Location Standard - Remarks
g" Exposed suifaces of All temporaiy ploces (o7 constiiciion puijioses ahalt B,
o § shelt, decks and supers be removed campletely and f nccestary, finlshed by N
§ £ | stucture walls and chilpping and/or grinding after welding.
@ - | exposed walls in living
g g quarters,
Inside tanks (carge In general, lifting pads and completely welded targe
tonks, ballast tanke, pleces for constiuction purposes shall be cut off at the
vold spaces, etc.) top of welding licad, and the edge shall be sinvothed.
Lugs for scaffoldings shall be teft as fitted providing
they are fully welied,
Other small tempotary picces shalt be temoved and C.

Those pieces shall be left as they are if agzeed by the classification socwety

and buyer.

Parte covered with
{nsutstlon snd/os tin.
ing.

Lifting pads shall be left aftes cutting off the top of
the welding, Othice temporary pleces shall be remaoved.
Damages-such s scars, faking or under<ulting shall be
filled up by welding.

Decks  covered by
deck-theathing

Al temporaty pleces shall be semoved, end damaget
such as scars, (Tsking or undercutting shatl be filled up by
welding. flowever, the welded beads shall not be smooth-
ed by chipplng or grinding,

Tempurary Huoles for Access during Construction

Temporary access holes for communication purposes, emer-
gency escape of workers and maintenance of guod sanitary
condilinns dming cunslmcllon. shall be opcned on the shell,
bulkiicids or viher iucaiions, in accordance with ihe pl:m pre-
viously approved by the cl.nssimatlon society, in which the
position and size, cte. are described.

In general, the sccess holet shall be opened as follows:
(a) Enginc room side shell (on one side or on both sides)
(b)  Side shell of forward constniction (on one side or on both

sides)
{c) Hold bulklicads {viie for cuch buikheads)
(d) Inner bottom top and hopper top
(¢)  Bottom shell in way of cargo tanks
() Side shell of cargo hold (on either side)
At feast two (2) holes shall be opened in each double bottom

tank, fresh water tank, peak tank, ete. Existing manholes shall be
used as far as pracllcable, and additional holes may be converted

io permancni maniiojes with approvai of ciassification society
and buyer, N

T————
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1.1.8 _Treatinent of Defects on Stecl Material Surfaces of [ull

Structures

Defects on steel surfaces, such as pitting or flaking, shall be

treated as follows:

A. Pitting
Grade of pitting

Area Ratlo

mn LI S

L

A Py | Y 2. | T T

[ 2]
[}

/.

=
122

A4
7%

(1L
ot

TR
(3 E

Depth of Pitung
2
7
7]
7
7)

B. Faking
Grude of flaking

Atea Ratlo

% aeersmarermrarene
mk HER T

U LLLLLLLL L,
A\

[}

Depth of Flaking
-

: >l

\E

%

/////////////AE e

Remarks

1. Pitting or flaking of grade
“A" is considered not harm-
ful, so so repair shall be
done.

Pitting or flaking of grade
*B" is considered as medium
defects, Defects on plates of
this grade, used In main
structural members, shall be
repaired, otherwise, no repair
shall be done.

Pitting or flaking of grade
“C" is considered as serious
defects, so necessary sepair
shall be done.

2. Pitting or Making on bound-
aries of grade “A" and “B",
grade “B" and “C", and grade
“A” and “'C" shall be clas-
sificd as grade “A", grade
*C" and grade “A" respece
tively.

3. The *“Arca Ratio” of pit.
ting or faking is defined as
percentage of the defective
arca .against the total steel
surface arca, Le.,

Arcaof pitting or flaking

Totn! area of steel surface

x100

i

' i
C.  Treatment of Puting and Flaking Deflects:

f

.. = e

iR wWer -~

1. Surlace defects, which depth do not exceced 7% of the
plate numinal thickness, shall be removed by grinding. How-
ever, the depth of the defect must not exceed 3mm in any

casc.

2. Surface defects which cannot be treated by above, shall be

be repaired by welding, provided that;

(a) After removal of the defects, the depth of the removed
part must not exceed 20% of the plate nominal thickness.
(b) The welding shall be smoothed by grinder up to the nomi-

nal thickness.



1.2 Hull construction Work Units

1.2.1 Qutline of Hull Construction Wolk Units

The THull Construction Work Unit was developed by Hit to
ensure safety of the workers and to improve the quality and working
efficiencies during construction on the berth or in the dock. In a
word, it is a huge equipment which consists of many rnovable stages,
power sources, hydraulic fitting tools, automatic welding equipment,
etc. There are many variations to meet the different kinds of hull
structures and shipyards facilities.

One of the Hull Construction Work Unit for tankers is shown
in the Photograph below.

This unit moves forward gradualy, and In principle, works
and inspection must be completed before the unit moves to the next
position.

some part of the hull structure must be designed to suit the
use of the Hull Construction Work Units.

Mainly, there are two kinds of Hull Construction Work Units,
one for hull construction works and the other for painting works.

122 Iaea%reg@t@pmtqmtimn by using iikaridull &seastnuction Work
ni

Comparing with the conventional construction method of using

Whonden stages, following features can be distinguished by using

t |s unit.

Workm% conditions could be much safer on this staging equip-
ment, so higher quality in works can be expecterd.

(b) By using this unit, works which were carried out manually,
could be substituted by machines, so higher quality can be
obtained.

(c) All works will be carried out and controlled, so high reliability
Call be expected.

1.2.3 Warks.and Inspections by using Hull Construction Work Unit

Works and inspections, using this work unit, shall be carried out
block by block,

In principle, while the unit is stationed at the spot, all erection
work, fitting work and inspection, will be carried out on this unit, so
they must be finished before the unit is moved forward to the next
spot. The same procedure shall be repeated at each spot.

In order to maintain the working schedule, it is desirable to com.
plete al works and Inspections properly at each spot, in order to avoid
any turn back works, Therefore, the inspection schedule is required to
be followed gtrictly in accordance with the working schedule.
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2. PIPING PROCESS

2.1 Pipe Bending

As a standard for SICCI and non ferrous pipes, pipe benrling shall be
carried out by the cold bending machinc having bending radius of
approximately 3 times of the outside diameter of the pipe, to a maximum
practicable extent according to the shipyard facilities.

If the cold bending machine is not applicable, a high frequency Induc.
tion include may be used.

Cold bending having bending radius of approximately 2 Times of the
nominal pipe diameter may be applied to tank heating coils when it is
required to facilitate the piping arrangement.

Ellipticity of the pipes caused by bendhrg shall not exceed following
rangcs.

Ellipticty ................. E (%)
a—-b
E 5 X 100
v A ~ Ascction
"\ \
\1—1 b
i
Where D : outside dia. of pipes
R : bending radius
R/ID DN 1:%
40& above 8 & bdow
3 &above 258 below 10 & below
80 & above 10 & below
less than 3 55 & bdow T0& balow

Allowahle hunt fut swells or wrinkles caused by bending shall be
as follows

Swell:  hy 5= %D

h, wrinkle: hy S 7R X D
hy

I\ . D: outside dia of pipes
i
In case the regular pipe bendhrg, as mentioned above, cannot be

aggied from following reasons, then commercial bend pieces shal be
used.

(@) When the capacity of existing bendhsg machine Is not powerful
enough to bend.

(b) When smaller pipe benrlhrg radius isnecessary to faclliate the
piping arrangement.

Commercial bend pieces shall be of scamless steel pipe for 200mm@
and below, anb fabricated Ei eces may be commonly used for those
of 250mm$ and above, if there Isno specific requirement from the
Classification Society.

In case the arrangerment is difficult to adopt commercia bend pieces,
thenn the miter welding pipe, having a radius approximately equa to the
nominal sﬁ;?e diameter shall be applied. Howevcr, the miter welding
method snall be applied only to low pressure, large size pipes, such as
exhaust gas, sea water, exhaust steam piping, ctc.

Hot bemlhtg may be applied as a special case, If necessary,
Hot process shall be adopted for adjustment of pipe alignment.

2.2 Pipe Finishing

Welded beads on Inside surface of fabricated pipes, expepting butt
welded joints using backing ring, shall be finished to suit to the purpose
of the respectivc piping system in accordance with the following 3
%rads. Igdcase of TIG welding pipes, Inside finishing of butt joint shall

e unitted.

GRADE: A

Welded beads of inside pipes shall be finished smoothly and welding
spallcis and slags shall be removed.



Thi's grade appplies to lubricating oil pipes, hydraulic oil pipes, fuel
oil injection pipes after 2nd filter for main diesel engine, turbing steam
pipes and for synthetic rubber or plastic Iining pipes.

GRADE B

Vel ding spatters and slags shall be removed and wel ded beads shall be
¢l eaned.

Thi's grade applies to power steam pipes, turbine exhaust pipes, fuel
oil service pipes, drinking veter pipes, nozzle cooling pipes, feed water
pipes, condensate water pipes, sea water cooling pipes, compressed air
pipes, tank cleaning pipes and vent pipe for cargo tank.

GRADE C

Vel ding spatters and slags on the flange face shall be removed hut
wel ded beads inside pipes shall not be finished.

This grade applies to all other pipes which arc not specified in
GRADE A and GRADE B, and such open ended |ines as dralrrs,over-
flows, vents and boiler escape pipes.

2.3 Flange _Fitting in Shots

The pipe shall be inserted into the flange and stopped at a osition
so that the welding bent will not overpass the flange face. The flange
face is usually not finished ty grinders, but welding spatters and slags
on flange face shall be removed.

Tolerance for distance "C'.bet ween flange face and the pipe end,
shown in the "Standard Piping Vérks" drawing shall be as follows:

Pipe dia. (nun) allovance for C (mm Pipe

250 and above 12
200 and below 11

~L
Flange p
L__.._._.J__'!

Tolerance for angle 0 of flange face fitted on pipes, except pipes
adjusted on board, shall be as follows:

e 200 ~ 350 = 20
2.4 Pipe Joints y 150 & below < 30

Pipe joints in respective piping systems specified in the Pipe Table
of the Specifications, shall be applied in accordance with the
following standard.

2.4.1  Sleeve Jaints and Butt Jolngs

A

General 1y, sleeve welded joints and butt and butt welding joints shall
be used to prevent |eaks frompipe joints, unless other Joints are
specified 1n the Hull and/or Machine Specifications. Especially,
these joints shall be applied to all pipes in spaces such as tanks,
cargo holds, cofferdans, void spaces, ducts, sipic, spaces, accom
modation spaces, hatch side spaces etc., where the removal of
pipes is usual |y not necessary.

Butt welding joints shall be applied applied to high pressure feed water
pipings and high pressure steam pipings having diameters of 65m
and above, and also to high pressure pressure fuel oil and hydraulic pipings
in the spaces where there is difficulty ininstallation. Stress relie-
ing of these welded joints shall be done b% local anneali n%, whi ch
method and scope shall be in accordance with the rules of the clas-
sification society, However, if it is inpossible to use an anncaling
furnace because of the shape of the pipe and the welding on the
spot, then ﬁartial. anncaling shal | be carried out by the nethods
approved by the classificafication society .

Tolerance limts of pipe diameters at butt welded joints be.
tweeen pipes and/or between pipe and bend piece or T piece, shall
be as foll ows.

[.’ /1
-U,;_%:} do* tolerance |
< 0" e e jmit of

] g
Tolerance limt of pipe dianeters
pipe dia. (mm d,(m
250 & shove 4
Ho- 200 3
65 & bel uw 2
Allowable limt of conved or concave butt welded beads (URA-
NAM) on the pipe internal surface shall be as follows:

W, "
\‘\\jll ’~_.' ’ |!\/,/ 1y i




Abdacsos aabl o Lr o 32 Lol S mbesnas St atmidle R il T 20 edee s Sl SR 1 X T T T T S R Y 2 T L TG I R AR IS SRMIR L SRR Se bt

8t-

Alowable Limt or “s":
Gade of Pipe Allowable Limt (m

[nside lining pipes in Gade A 0~+10
Qther pipes in GRADE A 0~+30
GRADE B —05~+25
GRADE C no restriction

Note: (1) P pze0 Gade A B Care specified In Page 19 &

(2) Partial concave of the bend in circunference,
shal | be allowedhawcd for GRADE B.

2.4.2 Flange Joints and Union Joints

Flange joints, union joints and other removable joints shall be
used in addition to oeeve welded joints and butt welded joints for
the steel pipes in the engine room punp room steering gear room
and other machinery spaces, and also on exposed decks to facilitate
the remval of pipes.

Flanges or screwed union joints shall be used at connections to
all pipe fittings, machinery and equipment for maintenance or over.
haul pur poses.

2.4.3 Socket Joints
For pipes of the high pressure piping system having nomnal pipe
dia. of 50mmand bel ow socket joints shall be used to prevent Ieaks.
2.4.4 Dresser Coupling Joints

f ||The pipe alignment of the dresser coupling joint part shall be as
ol ows;

E“i_br—-—-\ 6§ 55 (mm)

2 = 50 110 (inm)
o

2.4.5 Robber Ring Type Joints

Rubber ring type joints shall be applied to low pressure water
piping, etc, having nominal pipe dia of 40mmand bel ow.

2.4.6 Joints for Non-Ferrous Pipes

Pipe joints for non-ferrous pipes shall be applied simlar to those
for steel pipes, unless othervise specified in the Specifications.

247 Under-Cutsin Pipe Welding_

Allowable limt of under cuts in pipe joint welding shall be
Joints to depth, and those exceeding the allowable limt shall be

correct ed.

pipe

under cut

0

2.4.8 ANSI Joi nt

\Where application of ANSI standard flanges are specified in
the Specification, the ANSI type flanges of the builder's standard
having same outside diameter, bolt drillings and thickness as ANSI
standard shall be used.

2.4.9 Joint Gaskets

Universal heat and oil resisting asbestos ‘hOi nt sheets shall be
used generally in all piping systems, excepting those for high pressure
ai?d|| hti)gh t;nperature piping systems where spiral wound gaskets
shal | be used,

Neoprene gaskets shall be used in P.V.C pipes and also in |ow
pressure weter piping of non-ferrous pipes.

2.5 Pipe Dranches

In general, branch pipes shall be welded directly to the main |
having branch axis angles of at least 40°

For high pressure and/or high temperature pipes having noninal dia.
of d50mn and bel ow furged steel socket welded T-pieces may be
used.

Rubber ring type T-pieces of F.CMD (black heart malleable Iron
casting) may be used in low pressure water piping, etc, only for steel
pipes having normal pipe dia of 40m and bel ow

Non-ferrous pipes shall be branched by standard T-pieces,
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2.6 Reducing Pipe Diameters

For connecting pipes of different dianeters, comercial reducing
pieces shall be used.

Comercial reducing pieces shall be of scamess steel for nom nal
pipe dia. of 200m and bel ow, and fabricated reducing pieces shall
be comonly used fur nominal pipe dia. of-250m and above unless
specially required by the classification society.

Reducing pieces having a reducing ratio of 3:1 or over, shrill be of
fabricated steel irrespective of their nomnal sizes,

2.7 Pipe Penetrations

For penetrations in spaces where sleeve velded joints are used, welded
sleeve type pipe penetration pieces shall be used, but if welded sleeve
type penetration pieces cannot be used to adjust the pipe aslingment,
penetrationcnctnrtiwe pieces with mddle flange and welded ol eeves at both ends
my be used at thc Builder's option.

For penetrations in other spaces, penetration pieces with middle
flange shall be used and end joints shall be as same the pipe joints used
in corresponding spaces.

In general, the wall thickness of penetration pipes shall be schedule
80. But for pipes of f250m® and above,the wallthickness of penetra-
tion pipes shall be 12.7mm Penetration pipes for hydraulic oil pipes and
non-ferrous pipes shall have the same wall thickness as the corresponding
pi pes.

In accomodation quaters, deck penetration pieces wth mddle
flange may be fitted from the underside of the deck for convenience
of welding, and mastic conpound shall be filled into the process of the
mddle flanges to avoid water accomuilation.

If comensation is required for the penetration, the thickness and the
plate lap of the mddle flange shall be in accordance with the classiu-
fication socicties' requirennts.

2.8 Pipes Joints Done on Board

Adj usting pipes shall be generally used for connections on hoard
betwcen pipes already fitted on the blocks. The flanges of the adjusting
pipes may be welded on board.

T L TR LN TIP —alaad S o 1]
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In urder 1o heep the Manpe face parallel to the mating flange on
buard, the Nanype anple of the adjusting pipe may be stoped  Pipes of
potnnal dia of 25mm and below may be fabricated on board excepting
sutfacc teated pipes.

Attes cheuhang the alignment of the pipes on board, correction of the
alignment thall be done on the spot by healing process, but lubrica
ung and hydraulic oif pipes shall be retumned to the shop for proper
alygnment,

29 Pipe Gabaniring

Gahvamzmg of papes shall be applied to those specified in the Pipe
Table of the Spedifications. In principle, galvanizing shall be carried
out aftes fabpeation of pipes, but iF the welding is carried out after
galvamzing, such as the cases as mentioned hercunder, the external of
the damaped parts shall be touched up with zinc solution paint of high
putity, and internal parts shall be touched up with the same paint as
far as practicable,

(a) Sleeve welded joints fabricated on board,
(b) Flanges of pipes adjusted on board.
(c) Middie Nanges of penctrating picces adjusted on board.

" (d) Anchoring picces welded on galvanized pipes after adjusting on

board.

2.10 Pipe Pickling by Acid

After finishing the steel pipes, Acld Pickling shall be carried out on
following pipces before installation on board.

For rust prevention after plckling, the inner surface of the pipes of
ltems (a), (b) and {c) shall be coated with sujtable oil or sprayed with
the absorbent (Vaper Phase Inhibiter or equal) and those of item (d),
(e), (N and (g) shall be sprayed with the ahsorbent (Vaper Phase
Inhibiter or equal). ’

(s) Lubricating oil pipes excepting oily bilge pipes and air vent pipes.

(b) Fuel oil service pipes for main engine, diesel generators and boiler
burning line only.

(c) Hydwaulic oil stec) pipes

(d) Boiler supeshieated steam pipes

(¢)  Dutler pressure desupesheated steam pipes

(0 Buobes feed water pipes

(#)  Condemated line pipes

for tmibine ship only.
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2.1t Flushing of Pipes

Following piping systems shall be flushed with the following
medium after being fitted on board.

Piping System Applied Flushing Method
Lub. oil piping For main engine and | SyStem shall be circulated
- stern tube by Mushing vil or system oil.
For gencrator engine | System shall be circulated
by system oil.
Fuel ol piping For main engine and | System shall be circulated

boiler F.O. burning

by Diesel oi.

For D/G engine

System shall be blown out
by compressed air.,

Compressed air

For main engine
starting air, aux.
diesel engine
starting alr and
contsol air

System shall be blown out
by compressed air.

Hydro. oil piping

For steering engine
(at the manufacturer)
and deck machinery

System shall be circuluted
by Aushing oil or opcrating
vil, .

For remote control

Systemn shall be circulated
by operating oil, or blown
out by nitrogen.

Steam piping

For stcam supply
line for steam
driven machinety

System shall be blown out
by steam.

2111 Pludung of Main Dicsel & Tuthine Engine L.O. Pipe Lines

Befure stating, Mwshing, 1t must be confirmed that the L.O.
sump tank, other L.O. tanks and the main engine crank case are
propeily desned and are ready for fushing.

11 must also be confiemed that the temporary filters (about
200 mesh) are fitted in strainers, and magnets are properly installed.

The flshing temperature shall be in accordance with the
recommendations of the oil manufacturers. (about 40°C — 55°C)

The Mushing tme shall be 24 hours. The completion of flushing
shall be finally decided afier checking the conditions of the temporary
filters.

The Aushing is considered to be completed when the filters
have maintained o constant clean condition for aver two (2) hours
by petiodical inspection,

2.11.2 Flushing of Generator Engiue L..0. Pipe Lines

i pipes of the L.O. system are fitted by the engine manufac-
turer, no flushing for the sysiem shall be required on board.

For pipes of the L.O. system which are n.lanufaclutcd and fitted
by the shipyard, the flushing shall be required on board or at shore.

After flushing, the condition of the filters (about 200 mesh)
in the strainers shall be checked In the same way as for the main
engine,

2,113 Flushing of Stern Bearing L.O. Pipe Lines

Flushing shall be carried out by using system oil (or flushing
oil) and the temporary filter (about 200 mesh) shall be installed
in the L.O. pump strainer, )

The finishing of Mushing shall be decided In the same way as
for the main engine L.O, pipe line.



2.11.4 Flushing of Main Engine F.O. Pipe Lines

Flushing shall be carried out by using “Diesel fuel oil” accord-
ing to the following process:

The main engine F.Q inlet shall be connected to the return
pipe by is tenporary pipe and diesel shall be circulated by
the booster pump at roomtenperature. 60 mesh filter shall be
ifnsft.altlled on the booster punp suction side to check the conditions
of filteration,

2.11.5 Fushing of Min Boiler F.O Pipe Lines

The F.o. supply lines to the main hboiler shall be circulated
by “Diesel fuel oil”.

2. | 1.6 Hushing of Steam Supply Lines for Steam Driven Machinery

Flange connection of main and aux. steam machinery (turbo
generator, feed punp, ballast punp, tank cleaning pump and deck
machinery. etc.) shall be detached and steam bl ow out shall be carri-
ed out for flushing these pipe lines.

2.1L7 Flushing of Starting and Control Ar Pipe lines

Starting air pipes for main & nux, engines and control air
pipes shall be detached and opened at a position furthest from
the air vessel, and the flushing shall be carried out by air blow out.
For control air [ines only main air lines shall be blown out. The
Eﬂoot valve at  branch to the controllers shall be closed during

ow out.

2.101.8 Flushing of Main Boiler Feed Vater ZPipe Lines

Flushing of these pipes shall be carried out by removing the
cover of the feed ponp suction strainer, and let the water drop
from the deacrating feed heater.

2.11.9 Fushing of Hydraulic Gl Pipe Lines

The flushing shall be carried out by circulation of flushing
oil or operating oil, and a vinyl filter (150 - 200 nesh) shall be
Installed for checking purpose. The finishing of the flushing shall
be decided in the same vay as for the nmain engine. Non-ferrous pipes
for remote control may be blown out by nitrogen gas instead of
flushing by oil.

2192 odus foe Prpe Flange Jumt
1S Standand hevspon head bolts and nuts of non-galvanized steel
Wall he gencrally used fur pipe flange joints. Galvanized bolts and
nuts thall be generally used in water 1anks, weather decks, ete.

e tenpth of bolts protiuding from the nuts after tightening,
tha'l be between zetu and one half of the bolt diameter.

213 Pipe Supposts
In General, stech supports and U-type bolts shall be applied to
pipe hines st suitable intervals. Pipe supports for non-ferrous pipes
shall he tmed with copper, biass or neoprenc. The length of the
suew part of the Udype bolts, protruding from the nuts after
tphtenmyg shall be between zero and one bolt diameter.

284 Piping Tests

Hydsostatic test of partial sections of piping may be carried out in
order to check intermediate connections.

The whale system shall be llydrostatic tested again at completion of
the installztion, to check the newly installed connections.

2.15 Non-Destructive Test for Butt Welded Joint

For the purpose of quality check and security of welded joints, the
following non-destructive test shall be applicd to welded joints de-
signated by the Classification Society and/or any other parts considered
necessary by the Builder,

(a) Radiographic Examination
(b) Magnetic particle Examination



3. HULL QUTFITTI NG PROCESS

3.1 Qutfitting on Hull oBl ocks

Qut works on the hull works on the hull blocks shall be generally carried out
inparallel with the assenbling work of the hull blocks

Fittings, such as pipes, bands, trunks, electric cable ways, etc. shal
be fitted on the hull blocks at the assenbling site

3.2 Qutfitting during Erection of Hull Bl ocks

In general, installation and outfitting works of machinery and
electrical equipments etc. shall be carried out, in parallel with the
erection of the hull blocks on the berth or in the dock

3.3 Unit Assembly

In general, aux, machinery shall be assenbled into appropriate units
togesther with their seats or beds, pipes, values, etc., in the shop, and
then installed into the vessel. After installing these assenbled units into
the vessel, the centering of the aux. machinery shall be checked by the
builder, and corrections of the centering, if necessary, shall be made by
shi s,

Fittings, such as pipes, valves, ladders etc., which which do not contain
any auxiliary machinery, shall be installed as a unit built up at ground

3.4 Qutfitting of Living Quarter Construction

Internal outfitting, —such as piping, ducting, pancling, cellling,flooring
etc. shall be done as far as practicable at the assenbling site, three-
dimensi onal structural blocks of one or multiple stortes

In connection with the outfitting works, hydraulic tests or water
tests of pipings fitted inthe blocks, my be carried out individually
at each block, and connection joints shall be checked on board after
the whol e installation has been compl eted

3% Gasanuning of Fittings

351 Adheurencess

The dm of the galvanized surface shall
not wonnnuoanly  peel off or become loose C’o comply with
by hammenng test (Re-galvanizing is required: IS 10401

£ . @_a_. B.o .2 arnata b
FUT UCITOIINT 3708 ¢

3.8.2 Appenrance

Gabvamved surfaces must be practically  /Details shall be in
smooth and free from conspicuous defects, | accordance  with

such as bare spots. JIS 11.8641

Note:  Damaged parts caused by gas cutting or welding shall be
generally touched up by an approved zinc solution paint.

3.6 _Rubber and Steering Gear

TERY [ 19 anaral adnmelosm omen al.afl L - .“ _____________
\iy i bwlhlal, JMUTHINYG plal aian v LI uu lll‘U appwpn-uc

g as
units together with beds, pipings, ete., in the shop, and then installed
into the vessel.

(2)  Defore boring the gudgeons, rudder stock centering shall be
checked,

(3)  After boring the gudgeons and/or the inserting bush case, rud-
der stock centering shall bc carried out using transit or other suitable
method.

(4)  The bush shall be inserted Into the bush case by force fitting in
the shop.

(5)  The bush case shall be machined up, based on the measure-
ment of gudgeons’ Inside diameter, and/or the rudder stock céntesing
tecord, and then inserted into 5udgcon holes by chilled fitting or force

fitting,

(6) After bush case msertion, rudder and rudder stock shall be
fitted.

(1) Couphng bults of rudder and rudder stock shall be tnserted by

shilled fittng or force fitting.

3)  Wefure Launching, clearance of rudder bearings shall be checked
finally



3.7 Deck Machinery (WndlassCargo Wnch and Mboring _ Wnch}

(1) In peneral, resin liner shall be used instread of Steel Iiner and
tightness of holding down bolts shall be checked.

(2) Anchor test for windlass and load test for cargo winch shall
be carried out, and the mooring wnch shall be checked under the no

load running.
3.8 Match Cover Match Coam ng
3.8, 1 Accurancy in Construction

ltem Allowable Limit (inm)
Single pull type | Side rolling type Pontoon type
1 set t7 :
L
. ength 1 panel + 4 t1 £1
L § set 1
Breadil +5
8 readih 1 pancl L +7
g Teight re) ) +3
% viagonat f set 21 ST =7
¢ T panci <3 <3 <3
Length 10 £10 410
&1 Breadth $10 10 110
'§§ Diagonal 18 <1 18
28 Level of
compression bag ts $ 4 £

3.8.2 Neather Tightness Test for Bulk, Orc Carrier and Container Ship
(Except QI Carrier)

After Installing installing on board, hose testy (with the pressure not less
than 2kg/crand/or some other sultable testfo confirm the weather
|ightness of cross joints and conpression packings shall be caried out.

3.8.3 Qperation Test

peration test shall be carried out using ship's driving device,
and operating condition shall be checked.

3.8.4 Enmergency Qperation Test

Emergency operation test shall be carried out on one set of hatch
cover by using one emergency device.

e

RD-

1Y Sutonditivning Test

Aot e Bteeeany tests, such as tests for heatmg in summes of couling
1 w.eter whete the tosts by automatic temperatuse control device
sarnat be warned out due to prevailing temperatuse conditions, shall
be tested manually to ensure satisfactory operation of the machinery and
Cuipments

310 Foam Fure Extinguithing Test

In view of “Intetnstional convention for prevention of pollulk;n
of the sea”™, the substitutional test (sca water discharging etc.) for the
abuve shall be carried out without discharging foam,
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4. ‘MAQH!NEBY—FHTINQ—EBQQEQ Previare of e adrauhie power and load shall be measured
Jore g s srerrent of the distance of insertion.
4.1 Shafting and Propeller

e messurement thall be recorded at the last 300mm (b)
dove fur furward buth and at the last 250mm (a) drive for the
st ward burh

The buthes shall be Inserted Into the stern tube by the

4.1.1  Main Shaft Alignment

Shaft centering shall be carricd out at following conditions.

A, Tull construction works, excepting minor internal welding, fulluwing insestion losds.
below the lower engine flat level and aft of the engine room
forward bulkhead is completed and hydraulic tests for cooling Ater bush Fote bush
space or void spaces are finished but the internal inspection of I S
the hull construction mentioned above may not nccessarily be I LA '
finished. . il ' ] [1 . , l ! | ! | -
l 4 wppet by
B.  For hull construction works below the steering engine flal, <l e l L1 ! § -
the surface welding for butts and scams of skin plates are ! w0 di } 0 i <L) i
finished. o l ' '"l':'ni'";'; - 10 i | ,
C.  Other hult construction works not mentioned above, shall L vy, v -t
be carried out in accordance with the Builder’s construction A }
schedule, irrespective- of the shaft alignment. 4.1.3 Contact Conditions of The Propeller Shaft and The Propeller

The key shall be fitted to the propeller shaft and blue paint
shall be painted on the shaft to check contact condition of the
cone-part of the shaft and the propeller boss.

4.1.2 Fitting of Stern Bush

Thea the propeller shaft shall be removed from the boss,

and the contacting surface of the cone-part shall be checked.
ﬂ l—_ Acceptable contact condition of the cone-part shall be deter-
Stean frame mad! mined by cross contact of at least 4 points per 25 millimeter square.
fﬂj = x - 4.4 Fitting of Propeller
O fsck The fitting streoke shall be decided considering temperatures
J == = of the propeller bosy and shaft cone just before fitting,
[ 1

4.1.5 _'!‘_igh(cnin&ypc_)f__!’_t_ctpﬂl_qr Nut

After stemn bush Fore stern bush The propeller nut shall be tightened up to following final torque,

Shaft dul) _(_t}llll) Torque (ton-m)
RIT. U } RN 177} 5~10
00D <700 10~15
700 and abuve 15~20

AR e w we wmm e . At . c—— ——

—— . =
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4.1.6 Tightnen Testof 04 Seal

A, After tmtalting the seals en the fote and sft ozt of 12 ¢ stetn
beating and Alushing, the arl shall be supplicd 1o the stern beating
and the head tank up 10 the auimal level coresponding to the
full tuaded condition, and then the level shall be mamtamed for
ot Teast 4 hours (o check the leahage.

B. ‘The bottom plugs of the seals shall be detached sud the tight-
ness of the seals shall be checked,

4.3.7 _Connection of The Shaft.

A.  The reamer bolts and holes shall be checked to confirm
the coincidence with the drawings by measuring its dimensions
at the shalt couplings.

B. Reamer bolts and holes shall be painted with Maly-coat or
equal, and then fitted together by using the hydraulic jack
with a force of 3720 tons or by ofher sultable methods, such a3
chilled bolt fitting and hammering. ‘

4.2 Main Diesel Engine & Appusienant Equipments

4.2.1 Force Fitting of HoldingDown Reamer Bolts

Reamer bolis and holes shall be painted with Moly coat or
equal, and then the bults shall be forced into the holes by using
the hydsaulic jack with a force of 1.5 — 15 tons orby other sultable
methods such as chitled bolt fitting or hammering.

422 Installation of Main Englne

A.  Manering check shall be cartled out t0 confirm that tho
chock Nners ate fitted In goud condition, oF that foundation
bolts are well tightened, and slsu scceptable clearance of the
chock liner shall be confirmed by the fecler gauge of 4/100mm
thickness that it dues not entet pore than 10mm,

B, The defiection of crankshaft shall be measured by turning
the crankshalt ahead using the tuming geas if necersary.

The tecord of the deflectivn shall be compated with that

tsken at the cold condiion aftet sisembling, and the deflection
should not exceed the fullowing allowshile linuts secomnmended by

the engine manulactuser.

vk, e e G e Who ol S ¢y S O

Allowable Limit of
Engine Type Deflection mm
Sulzer RNDGB 0.125
RND76 0.155
RND90 0.155
RND10S 0.180
Same asRND (M) Type
Piclstick PC2 0.056

4.3 Main Tusbine & Appurtenant Equipment

4.3.1 Force Fitting of Molding-Down Reamet Bolts

Reamer bolts and holes shall be coated with Moly-coat or equal
and then the bolt shall be forced into the holes by using the hydraulic
jack with a force of 1.5 ~ 15 tons, or by hammering.

4.3.2 Alignment of Shafting

The olignment of the shafting, thrust blocks and main geaf
case shall be checked with the plumber blocks and the thrust block
positioned with jack bolts, but the chock liners shall not be fitted
undermeathg While, under the maln gear casing, only key liners shall
be fitted at the center, and holding down bolts shall be tightened,
but other pasts shall be supported by jack bolts.

Centering measurement shall be carsied out at faces of the
coupling flanges by using staight blocks and fecler gauges of
other appropriste method. Offscts and tolerance shall be shown
on the drawing. Guod conditions of gear tooth contact shall be
conflirmed st this comdition,

After fitting oll chock liners and tightening the hplding down
bolts under the gear casing, the gear footh contact shall be checked.

The 2nd reduction gear shaft, thrust shaft and intermediate
shafts shall be connccted with working coupling bolts, and the
propeller shaft shall be connected with temporary bolts.

Chock liners shall be fitted under the plumber blocks and the
thrust block, and holding down bolts shall be tightened.

Dearing reactions shall be measured by jacking up the shafiing
in accordance with the drawing. The allowable bearing load is shown
in the drawing.
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Qlearance of plumbes blak beating shall be fnally heked

4.3.3 Vacuum Tes)

Vacuum test shall be cartled vut when the pipes and accessories
sppurtenant to the main engine ate installed, and the Aushing of
L.O. pipes, couling water pipes and steam pipes shall™be completed.

The operating conditions of appurtenant machinery and the
water level of condensers shall be checked, and then the vacuum
shall be raised by using the als ejector to confirm that the designed
vacuum pressure Is maintained.

Afier ihe ¢jeciof is siopjed, HE cu.m iig i of this vacuums
drop shall be recorded to confirm that the vacuum drop is within

152mm Hg lor an clapsing time of one hour,

4.3.4 _Tooth Contact of The Reduction Geay,

Py 1198 nflone
Alter uuuqucuﬁi uic yu.umh‘-’-!}' and officla) sea "'-!-. the

tooth contact of the reduction gear shall be examined by means
 of visual checking Dy-ken through llle peep holes,

-
J
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4.4.1 Hydrostatic Test on Board

Hydrostatlc test shall be carried oul in accordance with the classi-
ficatlon gule requirements in case the boller unit Is assembled on
board.

if the boiler unit is asseimbied and iesied ai sitop in accordance
with the classification rule requiteincnts, only leakage test shall be
catticd out on board with a test pressure of 1.5 times the working
pressure.

llydroslatlc test for smoke tube boilers shall not be canfed out
on board. s

44.2 Sods Boiling

Suda Solling for water fube bollers shall be careled out to remeve
oll, grease, paint and alkaline formation at shop (1.1 AlOI No. 2
Works), ii shali noi be dure &i shipyaid,

4.8 Auxiliary Machinery

4.5.1 Diesel Generator

A, The fitting conditions of chock liners and the tightening of
holding down bolts shall be checked.

Crankshaft deflection shall be measuted st cold condition,
and the deflection should not exceed the ailowabie limit secom-
mended by the engine manufacturer.

B.  The cleanliness in the crank case and the L.O. sump tank shall
be checked.

4.5.2 Tubo Generator

A, ‘The atighmieni shall be udjusﬁe
facturer’s recommendation,

In case of & three-point supported turbo-generator set, only

the aear t tooth contact chall he checked.

B. The fitting conditions of chack liners and the tightening of
holding down bolts shall be checked.

C.  After sca trial, the tooth contact of the seduction gears shall
be examined by visval checking through peep holes.

4.5.3 Tutbine Driven Cargo Qil Pumps & Ballast Pumps

The fitting conditions of chock liners, and the tightness of
hotding down bolts of the pump and turbine shall be checked.

The alipnment shall be checked by centering at the coupling
flange by using 3 dummy or & warking Intermediate shaft. The
alfowahle limit of the allonment shall be as follows.

_For horizontal type:
0.5mm by rim reading and 0.25mm by face reading. '
For vertical type:

i.00mm by rim reading and §.5mm by face reading.

“39
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4.5.4 Shalt Alignment of Tuthine Droven smd Motos (hrre Autdurses

The shaft shipnment shall be cheched by centenng st the
coupling. The allowable lustse shall be 0.0eim by tun and fae scading.
]

A e

4.3.5 _insisiisiion of Auxiiiary Machinery.

Installations of sux. machineries shall be casefed out In accor-
dance with the following three graides: -

A.  Grade | Auvxiliaries

Tightness of the chack liner shall be cliecked by hammer-
ing after tightening the holding down bolts and confirming that
a feeles gauge of 4/100mm thickness should not insert mose than
10mm.

Generator set, plumber blocks, steering gear and sux,
turbines.

B.  Grade 2 Auxiliaties

Tightness of holding down bolts shall be checked by ham.
mering a8 the time of the centering on board.

Grade 2 Auxiliaries include:

Pumps, fans, aux. condensers, gas air heatcrs, deaers-
tars, tef. machines, emergency diescl generator and
other rotaling or reciprocating aux, machinesfes.

C., Grade 3 Auxliliaries

Tightness of holding down bolts shall be checked by ham-
meeing on board,

1€ the auxiliarles and the seats are assembled In & unit at the

shop, such checking shall be performed at the shop.
Grade 3 Auxitiarles include:

Stealners, heaters (excepting Grade 2), coolers, electric
apparatus and other statical aux, machinesy and tanks,

-40-

4.6 Qeerhauling Items

Ater finishing the sea trial, overhaul shall be carried out as follows
to confirm that they arc in normal condition.

In addition to the above, if abnormal condition were found out during
running, the abnormel parts shall be opened and checked.

4.6.1 Min Diesel Engine

Eag Piston for L cylinder
b) Crosshead pin and bearing for | cylinder
(c) Orank pin and bearhtg for I cylinder
(d) I set of main bew ng
¢) Injection test for all fuel valves
f) Tooth contact check of reduction gear

4,6,2 Min Turbine and Reduction Gear
Tooth contact check

4.6.3 Main or Auxillary EBoiler

(a) Steam and water druns
(b) Furnace

4.6.4 Generasting Turbine
Tooth contact check through peep hole

4.6.5 Generating Diesel Engine
Injection test for all fuel valves

4.6. 6ot her

a) Fuel oil and Lub, oil purifiers
b) Sea water side of Main condenser
¢) Jacket cooling F.W expansion tank
(d) Piston cooling F.W filter tank
¢) Fuel valve cooling F.W filter tank
f) Feed water filter tank
) Atnospheric drain tank
t% Strainers for fuel oil, Iub, oil, bilge and sea veter

-41-



S. ELECTRIC FITHING FROCLSS
$.0 Cable imtallation,

$.1.0 Genesal

A, As far as praciicable, cable ways shall be separated fiom oil,
steam and hot water pipes.

B. 1o case intiinsically-safe cables pass theough a hole In the hull
structure togethers with other kinds of cables, the intTinsically-safe
cables mnst be passed theough a pipe for shiclding,

C. Where cables pencisate through *A’ ot “B” class fire protective
boundary divisions, noncombustible compound or fire resistant
hard-setting compound shall be used as a sealing medium,

§.1.2 Cable Connection in Junction Box on Exposed Parls

Cables in Junction box of projectors, lights, ctc. fitted on ex-
posed weather spaces, shall be directly connected as shown in figure
below, without using a terminal board in order to prevent dcc(em In
fusulation resistance.

Detait

82-4d

Cable
Cables
Junctlon box
Y _Yh Yh - Soldertess terming)
Machine screw & nut
<> <> < \ (brass)
J Adhesive Insulatlon
Cable tape
gland ,L T Vinyl taps

-d2~

5.2 _Generator,

§.2.1 Insulation Resistance

Before and after the running test, insulation resistance of the
following circuits shall be measured by a 500 V megger.

(s) Amature coil tocarth
(b) Field coll to earth
(c) Spacc heater . to earth
(d) Governor motor to earth

For semiconductive rectifiers, a circuit tester shall be used.

522 Running Test

Each generator shall perform 1 hour continuous munning either
at full rated output load in Killo-watt of 100% power factor by
water load or at practical ship's load, During this test, output,
temperatuge, voltage, cument, frequency etc, shall be measured,

§.2.3 Voltage and Speed Regulation Test

Momentary and permanent varlation of voltage and speed shall
be mcasured by suddenly taking off full load in Kilo-Watts, or by
suddenly applying practical load after no-load running, by using either
water foad of 100% power factor or ship'sload,

But in case the gencrator is coupled to a high super charged
enginc, the load is to be 60 or 70% of sated load under agreement of
classification soclety,

5.24 Panllel Operation Test

A. Each generator, at 75% load, shall be adjusted so that the out-
put load (at 75% load) becomes proportional to the nominal
load,

P. The unbalance In active power of, each Individual generator,
shall be checked at loads between 207% to 100% (such as 20%,
50%, 75%, 100%) of the total combined nominal load of each
generator, and confitm that the difference between the load,
proportionally shared from the nominal output of each generator,
and the output of cach generator, do not exceed the allowable
limit of the nominal active power of the largest machine, and that
the generators are running in suitable conditlon.

¢ ~43n



C.  For senies prnfuction ships, the untalane of sctne pomer thall
be confinmed by the tnsd ubtanshle by runing all sunihianes
available 2t test instead oof uning watet hoad, providing appronal by

Illn clagesflentia In tactety
i PIWSSIITRHITVIN B "" I,.

$.2.5 Safety Device Test for Generator Engine

The opesation test shall be canied out on followlng devices.
(a) Overspeed alanm & telp -
(b) L.O.low pmsmc alann & trip

%Y o2 alaciee B 2olee
IsHin & wip

vy \.UUIIII‘ WIIBI lllsll |CIII|'BI‘IUIC a8
(4) Cooling water low pressuic alarm
(e) Migh steam back pressure alarm & teip
(N L.O. priming pump auto start & stop

. 826 Aut,lgz'Slmlng. Auto Synchsonizing and Auto Load Sharing Test

These operation (ests shall be carrled out In accordance with the
test method for generator auto starting, auto synchronizing and auto

load sharing.
(Refet to “THE TEST METHOD ON BOARD" issucd by Deslgn
sec.)
-
¢
N
(le]
- ¢
- /’ 5°
~f(c,’(.’:.
7
v
. ’b‘v(\
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5.3 Transf or ner

5.3.1 Insulation_Resistance

[nsulation resistance of the following circuits shall be measured
by a 500 V meggcr.

(a) Primary CO1I to secondary COL.
(b) Primary coil and secondary CGil to earth.

5.3.2 Qperation Test

Vol'tage and current of primary and secondary sides shall be
neasured under the actual service conditlon,

5.4 Batteries and Charging Device

5.4.1 Charging Test

The charging function shall be checked by operation of the
voltage regul ator

5.4.2 Discharging Test
The discharging condition shall be checked by switching on the
battery lights.

5.5 Switchboard

5.5.1 |nsulation Resistance

The Insulation resistance between bushar and earth shell be
measured by 500 V megger.

5.5.2 CGenerator Protective Device Test

tile following device, the operation test shall be carried out
confirm trip condition.

0
a) Overcurrent trip device
b) Reverse power trip device

Prof erent |a| |p devi ce
) Under voltage trip device
) Interlock with space heater circuit
) Interlock with shore power breaker

E
|
(
i

¢
d
0
f
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$.6 Motor and Control Gear

5.6.1 _tnwlation Resistance
" The insulation resistance hetween the mutor with control geat
and the carth shall be measurcd by a SO0V mepger.

5.6.2 Operation Test

The voltage and currents shall be measured under service
" condition,

5.7 Accessories of Motor

5.7.1 Emcrgency Stop System Test for Motors

This test shall be carried out by operation of emergency stop
push buttons or switch and this test may be carried out without
running of motors.

£.7.2 " Alarmi System Test for Motors of Essential Machinery

This test may be carried out by opcration of control gear without
running of motor.

-d

$5.7.3 Scquential Starting System Test for Motors

Motors connccted with this system shall start sequentially by
disconnecting and connecting main power supply.

5.7.4 Automatic Change Over and/or Cut in Systemn Test for Essential
Waorking Machine with Standby Machine

The standby machine shall start automatically by artificial or
actual failure of the working machine.

5.7.5 Automatic Start and Stop Test for Water, Oil and Air Controlling
Machines

This operation test may be carried out by artificial working level
or pressuse switches.

$.7.6 Alarm Test for Steeting Gear Motoss

A.  Overload alagm test
This test shall be carricd out by manuval tipping of the over
curtent relay,

B.  Stop alarmn test
This test shall be cagried out by operativn of the contiol gear,

5.8 Heating Fquipment and and Mscellaneous Electric Power Equipment

5.8.1 [nsulation Resistance
Insulation resistance shall be measured by a 500 V negger.

5.8.2 Confirmtion

The functioning of cooking range, baking oven, washing ma-
ching etc., shall be confirmed during actual services.

5.9.1 Insulation Resistance

The insulation resistance shall be measured by a 500 V meggcr.
For semiconductive rectifiers, a circuit tester shall be used.

5.9.2 Lonfirmtion
Functioning of following equipnent shall be confirned.

A Radio telegraph , radio telephone and V.HF. telephone (Includ-

ing portable radio equipment for life boat).

Confirmation subjects 10 be as follows.

(a)|‘Thhe operation of auto alarm auto keyer and energency
ight.

(b) Power at each transmltting frequency.

(¢) Comunication service between the ship’s station and the
coast stations.

0. Radio direction finder

The calibration shall be conducted as foll ows.

Aradio station boat shall run clockwisc and counter-clock
around the vessel, sending a signal wave of approxinately 410
KTz continuously.

Meanwhile the direction of the boat shall be detected on the
vessel by means of the "Direction Finder" and the visual detector
at every 5 or 10 degrees.

The error of the directionbetween tile direaction finder and
the visual detector shall be calibrated, If possible.

The homing on the  radiot el ephone distress frequency shall be
capable of taking direction finding beatings on that frequency
vvfithﬁutb anbiguity of sense within each 30 degrees on either side
of the bow.



Pronaded that, s case ahe hieneg Gpatiality 2 annet be s ieved G. Folluwing cquipment shall be operated.
due o techoal dithicultizs, exceptiens of the adunntiatnm (a)

Enpine order telegraph
foquircinenty may be granted to secd shapsy

(b) Steam & Air horn (whistle)

C. Fchosounder (¢) Rudder angle indicator
. XY | ¢+ A S U APRSVGIppipsypUpnpyRapsun | | SRy XN | |
{13 functians shall be confitmed duning the sea trial. Wy P SR THETETny TEEe B

(¢) Public addressor

Depth indication of the indieator or recorder shall be examined (0 General alarm

by compasing with the water depth of the chart. - } (® Flectric temperature indicator .
D.  Eiectric ship log and under water fog (h) Engincer’s alann device
. Tank liquid level detector
Its functions shall be confirmed during the sea trial, . g; C:) tc;::nse alarm
The error of the under water log shall be examined by compar- () Flr: alarm

Extension alarm
E.  Radar (m) M/E contro! console
(n) Engine monitor & data logger

ing wiih tie resulis of iive speed iriai. 0

Its functions shall be confirmed during the sea trial.
The indication of some objects shall be checked and examined )
by comparing with the chart reading. §.10 Lighting Equipment
F.  Gyro compass and Auto pilot 5.1Q.1 Insulation Resistance
(@) Gyro compass

................ I...I! h

The insulation resistance shall be measured by a 500 V megger.

(1]
[+)

The EYI0 CUINjiass siiaa
stabilization during sea trial,
(b) Auto pilot system
The functioning of the following items shall be confirmed A.  Electric navigation light
during the sca trial,
(1) Manual steering
Manual steering shall be confirmed by turning the steering
wheel and{or operating the non follow up controller.
(2) Automatic steering operation test during sea tiral. ‘ B.  Signal and Warning Lights
The Tunctioning of Automatic steering shall be confirmed
by operation of the automatlc course keeping and/or auto- Following itews shall be fighted confirmation .
matic course changing device, g;)) agfl:::d':?:nnman dlight '
(3) Off course alarm test (c) Dangerous cargo light

. (d) Morse signal light
' (¢) Portable daylight signal Jight
()  Daylight signal search light

5.10.2 Confirmation

The functioning of following item shall be confirmed.
(a)  Lamp fail atarm
(b) Power source change over



C.  Genceral, emergency and ar battery Iiphting

Diphung test shall be castied out on each encuit and correct
connectums of the hipht fitungs, swatches and aceessories shall be

confirmed.
The automatlc lighting system of the ‘emergency andfor the

. ehiall ha crvaratald
Y nigsEs S 00 Upiau,

S.11 _Elevator

$.10.1 Insulntion Resistance .

Tt a__a _t 10 B o __..__ 8 Lo ol e ... a_..a L..

NS ICST 3Nall BDC Weasurca ociuic anu atcer ruuing st vy
. 8 500 V megger.

For semiconductive rectiffers, a circuit tester shall be used.

§.11.2 Load Test

A.  Return tiip of fifteen times on a constant at cycle as under-
mentioned shall be casricd out at rated load.

j——  Hcycie —]
-n .
'
w Down” Up Down}j Up r‘
N e —
_— | D—
30 sec. Y730 sec.
Pause Pause

B. Overload test shall be carried out on one (1) return trip at
125% of 1ated load.
S$.11.3 Level Test .
This test shall be carried out at no load and at 100% of carrying
ioads,
5.11.4 Confirmation

Functioning of each apparatus shall be demonstrated under the
actual service conditions.

5.11.5 Safety Device

Functioning of fol lowng Itens shall be confirned.

(a) Over travel limt switch

The cage shall be stopped by nanual operation of the over
travel [imt swtches.

(b) Governor trip device

Covernor shall be tripped within the specified speed by manual
acceleration of the guide wire without running the cage.

(c) Qverload alarm device

|

d
¢

|

Manual operation of the cage downwards
Escape from the cage



6.

AUTOMATIC AND OR - REMOTE _CONTROL _EQUIP-
MEND INSPRECHION PROCESS

6.1 General

Tha foallawine machinary and/ar annaratue oot Il ned with antomatic
$aiC FULROWINR MaGANICTY anG/or apparatus cqiipped

and/or remote control equipment shall be tested In accordance with the
test mcthods described in this chapter, and the booklet “THE TEST
METIIOD ON BOARD", issued for each vessels. -

(a) Main engine and its essential auxiliaries

F{Y Ca.. sncalres
WUy ICAEE GONTTANO

(c) Elcctric gencrating plant

{d) Fuci oii sysiem

(e) Bilge system

() Cargo pumping system for tankers
(g) Dallast system

(M) Deck machinery

() Romaota reading lpnnhnl\ nllnmnnl for ||mﬂ trim and hesl
) Hemote readin g Q{eontro] ) equipment for dralt, trim and heel

As far as practicable operation test shall be casried out at working
o conditions, However, sensors, llmit switch ete, which are composed of
@ the equipment, may be operated manually or by a dummy circuit.

€-d

2320 Aale Counina
UekoB VIOV SVIRNITC

This test shall be carried out in accordance with the booklet,
“TIHE TEST METIIODS FOR AUTOMATIC AND/OR REMOTE

CONTROL rnnmyru'r FOR MAIN ENCINE" which i lseusd

NFEV B INUIEs B WIS AVEILTVA 8 WIRT ATESARET B TRAeI TS yrSsewWAR aw  wvvce

separately for cach vessel,

6.2.2 Auxiliary Machinery

The following equipment shall be checked as follows:

A. Oily bilge scparator .

L. . ... P PRy

acpamuon icsi 5"3" "0( ue pCllOlllll:U. ﬂUWCVcI. ciccuu-
magnetic valves for automatic oily bilge discharge, and Indicating
lights shall be checked.

B.  Bilge Suction Test

tn view of “INTERNATIONAL CONVENTION FOR PREVEN-
TION OF POLLUTION OF THE SEA BY OIL", this test shall be
carricd out by some suitable method without discharging bilge out

nf the vacenl

-------

6.2.3 Alarn System
Alarm system shall be checked at operation test of each sensor,
excepting those systems linked with bridge area and/or accommoda-

2ore ccramebmea snlilals shinll b Sastad sanarately
!IUII WUasItiy, winive Siiliis UC 1SS ICG alPmimtey o

6.3 Operation Test for Sensors

Sensors shail be tested by following methods.

A.  Thermal switch

Operation of thermal switch shall be checked by manual
operation of contact of the thermal switch.

B.  Thermmo couple and resistance bulb

Setting noint shall be checked by connecting a dummy.

C. Exception
For sensors which can not applied the above test methods,

nnln nlantrin nhpnh eha“ lm. ﬂhnnbnﬁ
TCTRTHT Tav et Sitdee TCarints

~ A - ” S . =
0.3.Z _Fressure derisors

In principle, pressure sensors shall be tested at working pressure,
However, the dif fcrcnlial pressure lwl(ch. which having no diffeu!nlial

.............. TR aliantiad hea mmesiiiraseat ale foto
PICISUIC gauge, saan be cliecked uy Wic conipiciscd ali it § myl

pressure side.

6.3.3 Level Sensors

A.  Air conversion type

This test shall be cartfed out by the compressed air into the
- conversion unit,
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B. tloarswitchitype

Mechnical and electrical operation of level sensors shall be
checked by winking the float manually or by other suitable

met hods.

¢, Transistor amplifier type

Electrical operation shall be checked by dumy signals.

6,3.4 Hectric Sagnal Converters

Equivalent test of electric signal converters shall becarricdont

by using a simlator,
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7. PAINTING PROCESS

7.1 Ceneral

Paintine work shall basically follow the Builder's standard process
as sicscribed hereon as well as the QI.S.SP. (11111 Quality & Inspection
Stamlard for Ship's Painting) and shall also follow the paint manu-
facturer's recomendati on.

In general, painting work shall be proceeded in accordancc with
the Builder's schedul e which I's prepared and based on the Contract
Specificati ons.

7.2 Surface Preparation

7.2.1 Standard of De-rusting
Refer to Q I.SSP. Aticle L1

7.2.2 Standard of Surface O eaning
Refer to Q I.S.SP. Aticle 1.2

7.3 Hul | Block Painting

After finishing the hull block construction works, coating shall
be applied. Whenever the surface of the hull block is fully or partially
cleaned, tile coating shall be applied to the cleaned surface in good
tine before it becomes rusted.

Qutfitting works on the hull block, may be carded out before or
after application of the coating, whichever suitable for the construc-
lion schedule.

7.4 Correction of Slight Damages or Defects

Slight damages or defects, which have been mss detected at bl ock
inspection and found after surface preparation etc., shall be marked
and left without treating and the whole other surfaces shall be ap-
plied with the first coatin?, and after that, such damages or defects
shal| be treated by means of welding, chipping and/or grinding and
then touched up with paint,

BB



7.5 Finishing of Free Edges of Steel and wel ded Heads

In principle, free edges of steel nenbers, such as those formed by
gas cutting and/or wel ded beads shall not be finished by chipping and/or
grinding if it is for printing purpose only.

Howevcr, the parts such as badly irregular beads and spatters which
the Builder considers it necessary to grind off, shall be treated In ac-
cordance with the surface preparation shown in Photographic Standard
Nos. 16,17,18,19 Cf the I111 Q I.S.SP.

7.6 Painting for Fittings Manufactured By Subcontractors

in general, fittings which we manufactured by subeontractor shall
be applied with I or 2 coals of anti-corrosive paint and/or finish-
coated at the subeontractor’s, and then enbarked on board the vessel.

7.7 Eilm Thickness

7.7.1 MNeasuring Points of Film Thickness
Refer to QL.S.S.P. Aticle 2.1

7.7.2 |nstruments for Measurenent of Film Thickness
Refer to Q I.S.SP. Aticle 2.1

7.7.3 Measurenent  Method
Refer to Q I.S.S.P. Aticle 2.1

7.8 Surface of Final Coat
Refer to Q I.SSP. Aticle 2.2

7.9 Inspection Iterm Subject to Attendance of The Buyer's Supervisors

Refer to Q I.S.S.P. Aticle 3.1&3.2
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8. INSPECTION }‘

8.1 General

All necessary inspections shall be carried out, based on the contract
specifications and the descriptions in this standard.

In principle, the inspections shaii be carried out by the Buiider’s
inspectors in accordance with the Builder’s working schedule.

The Buyer's supervisors may attend the inspections which are
required to be witnessed by the Buyer's supervisor, as listed in “LIST
OF INSPECTION AND TESTING", and may take access to any part
gelated to the construction of the vessel at any time, as long as it does

noi unreasonabiy disiurd iiic Builder's WOTKIiig piocess,

B.2 Requirements and Comments of The Buyer's Supervisors

If there are any requitements or comments of the Buyer’s super-
visors, which provides alterations or changes to the approved Specifica-
tion and/or plans, these requirements or comments must be indicated
on the plans before the work is commenced, and to be subject to
approval of the Buycr's head office. Any defects on function, material,
or workmanship, must be reported to the Builder’s inspection section,
as soon as tisey are deiecied,

8.3 Request for Inspection by The Buyer's Supervisor

In addition to the specificd inspections weekly schedule, the
Builder may additionally request for the attendance of the Buycs’s
supervisor for inspection In writing, daily in advance indicating Inspec-
tlon items, and thie time and site of the inspection.

The Builder shall provide all nccessary arrangements to enable
the Buyer's supervisor to attend the inspection at due time, ‘The
Duyer's supervisor shall attend these’ Inspections at the appointed
time ireespective of the nonmal hours. Some minor works which
will be subject to Inspection at the later stage, at completion, may
be left unfinished at the supervisor shall continue the inspection fo
finish in reasonable time.

Failure of the representative, without proper causes, to be present at
the tests and Inspections, after due notice to him or to one of his
assistants in case of his absense shall be deemed to be a waiver of his
right to be present,



8.4 Subcontracter’s Equipment

The Buyer shall be notified of what time and site of any sub-
contiactor’'s tests ot inspections included in the “LIST OF INSPEC.
TION AND TESTING"

it is judged by the Builder that the quality control system of '

the sub-contractor is estublished satisfactorily and the required quality
of the equipment is steadily maintained to the satisfactian of the Builder,
the Builder may propose to the Buyer for omission of inspection or
tests at sub-contractor’s shop. And in case, similar type equipments
(such as motors, pumps, etc.) are provided for the vessel shall be tested
only one sct of each type of equipments.

8.5 Communication between The Builder aud The Buyer's Supervisors

The Buildes’s and the Buyer's supervisors shall  communicate
intimately with cach other (to understand the details of construction
schedule, test and inspection method etc. and to settle problems timely,
if any.). :

—'n8.6 lmported Equipments

Impotted cquipments shall be inspected on arsival at the ship.
yard by the attendance of the Buyer’s supervisor and/or the Duilder's
tnspections, (The shop test of those equipments shall be done with the
attendance of Classification Socicty’s surveyor and/or the manufac.
fuser’s inspectos.).

8.7 [lnspection of Hull Construction

8.7.1 Hull Block Inspection

The hull block inspection shall be carrled out at the time when
the construction of each block is fnished.

If any fittings are fitted to the hull block, the hull block
{nspection shall be carricd out without dismantling these fittings
unless they make the inspection lmpossible,

R - -

8.7.2 Hull Intemal Inspection

The intemal inspection of the hull construction work in tanks
and engine room, etc., shall be carried out when all works affect-
ing strength and tightness of the hull construction are completed,
if outfitting works in these spaces are left unfinished, the final
inspection of these works shall be carried out when all outfitting
works are completed,

8.7.3 Tank Test

In principle, cach tank shall be tested by filling water up to
the test head after finishing the intemal inspection before launching.

But for tanks, which cannot apply water test before launching,
due to problems in building process, shipyards facility, etc., only
leak test shall be applicd in licu of water test, subject to agreement of
classification society's surveyer,

NOTE:
{1) Leak Test .

The leak test shall be conducted by either of these, methods
namely, “Alr test”, “Vacuum test”, or “Air leakage test for fillet
welds” at assembly and/or at crection stage after finishing welding
works prior to application of coating, However, this test may be
conducted after application of the coating, subject to agreement of
classification society’s serveyor,
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(a) Vacuum Test

The vacoum tester, as shown in the photograph, shall be used
for detecting air leakage through butt welded juint and fillet
welded joint, by creating inside the tester by an air cjector,

if any defeci, such as blow holes, exisis, lic air feaking ihirough
the weld bead into the vacuum compartment can be easily detected
by soap water solution applied on the surface in advance,

This test shall be appticd to leakage test for

1. butt welded joints on double bottom, shell plating and bulk-
heads.

2, welded part of restored provisional access holes for workers,

3. fillet welded joint at tank boundary.

-60~

(b)  Air leakage test for fillet welding
This method is used for detecting the leakage through fillet

welds,

Compressed air shall be Injected into the slit under fillet
welds through a hole provided in the connection plece ac shown in
figure below. The air leakage through fillet welds can be detected
by soap waler solution.

.

Bulkhead

d{'\)l

\  bulkhead

AlR»

(2)° Structural Test
The structural test shall be confirmed by water testing the tanks,

bui for fanks which fcak iesi has been applicd, waier iesi shali be
conducted under the following condition;
(a) Working stages removed
(b) Consisted in remaining water |
(c) Painting works finished ’

The structural test may be omitted for the 2nd nd/or suc-

ceeding vessels of the same series, subject to agreement of clas-

elficatinn cnnla.u’a s survevor,

®IFIVEIIUI SU WY
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8.7.4 Non-Destrictive Testing

For the purpose of quality check and the security of welded
joints, the followng non-destructive test shall be applied to the
Wel ded Joints designated by the Classification. Society and any other
parts considered necessary by the Builder.

a. Radiographic Exam nation

b. Utrasonic Testing

¢ Mgnetic Particle Examnation
d. Dye Penetrant Examination

8.8 Material Test

Miterial test shall be carried out for the items required by the
Cassification Society rules, and shall be Inspected with the attendance
of the Qassification Society and/or the manufacturer's surveyors.

8e-d
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LIST OF INSPECTION AND TESTING

(FOR GENERAL)
_CONTENTS
. {. HULLPART ............~G-I—
‘ 2. MACHINERY PART ...... -G8
i . 3. ELECTRIC PART .......— G-18-
' . 4. AUTOMATIC ANDJOR REMOTE

CONTROL EQUIPMENT .. -G-23~
PA'NT'NG o0 000000 b0 0*6'24-

w
.

' 6E-d

In this List O, C and R, markes show as follows.
. . 0: To be witnessed by the Buyer’s supervisor
C: To be wltnessed by the Classificationi surveyor
R: Test records to be submitted to the Buyer's
supervisor,

JO333333333330

®: In case of issue of cestificates for unmanned
and/or automatic system

Cocoon
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No.

2.

3

7
8.

9.
10,
11,
12,

1),
14,
18.

1. HULL PART

A. Tlull Structural Construction

Inspection Hem

Block Inspectlon for hull structure below
main deck Including main deck accommoda-
tlon. (After completion of hull stiuctural
work for the black)

Internal inspection for hull structural tanks
and spaces below main deck Including main
deck accommodation. (After completion of

- hull steuctusal wotk for the tanks)

Nydrostatic test or alr leak test of tanks,
vacuum fest & air Jeakage test for weld joint
at tight toundary. (According to the mule
of classification soclety.)

Flooding test for pump goom, ref. hold
and ref. chamber

Hose test for bulkheads, decks and access
foles

Radiographic examination (According to the
standasd of JIS)

Keel sight (Before faunching)

Mcasurement  of molded dppth  (Before
faunchingat @ ) N

Draft marks (Before faunching)
Dead welght measurciont
Dottom Inspection In deydocking

Inclining experiment (Upon substantial com-
pletion and at the finished light condition)

Frecboard mark
Tonnage Deduction mark

General Inspection (Before completion)

|

=

Remarks



No. Inspection Item

-4

L

2

3

4.

Forgnig & Casting

1) Stem frame &
rudder casting

2) Rudder stock
3) Rudder pintle

4) Reamer bolt
for tudder

Stern frame

Rudder

B. Hull Outfitting

Kind or Test or

nmecfl on

Mag & ultra
SO?]glJc test

Rough turn find
Insp.

Fitting Ingp.
Fitting Insp.
Fitting Insp.
Final Insp.
Fitting Insp.

Int,insp.

Ahlest

Findl isnp.

Bush fitting insp.
Alignment insp. of
ruacer center line
Int. Insp.
Ahtest
Alignment  Insp.

Steerting gear arrangement

1) Steering gear

Running test
(no load)

Parts ingpection
before assembly

-2

[n Shoj
CoR
0
0 0
00
00
0
0 0
0
0
00
0
0
0
0

On Board
COR Remarks
0
After Assembly
00
00
With stock &
pintle

No. Inspection Item

2) Hydmrlic pipe
3) Tiller

4 TIM
5) Safety valve

Mooring Arrangement

1) windlass

2) Mooring winch

3) Anchor

4) Anchor chain

5) Tow line

6) Hawser

Kind of 1
1NSDEX

HY droste

Rough tu
insp.

Steering
Working

Runnin
(no lo

Anchoril

Running
(no loat

Operatic
(no toac

Drop &

| dentific
marking

Proof i
Drcak t

| dentifi
marking

Proo

| dentifi
markin

proof t

| dentifi
markin



cwrvm

No.

-3

eh-4

tnspection ltem

Kind of Test ot
Inspection

13atch cover & Door

1) Catgo hatch Final Insp.
cover
Opesation test
HHose test
2) W.T. hatch Hydsostatic test,
. hoswtestor air
test
3) W.T. Door flose test
(Delow 1t
tice)

Catgo Gear & Rigging Arrangement

1) Mast, derrick Final inspection

post & boom
Proof load test
2) Cargo winch Running test
Working test
3) Loose geas Load test
4) Cargo & Topping  Load test
fall etc.
$) Misc, davits Load test

(1 ton & over)
6) Deck crans Running test

Proof load test

Ventilation & Alr Con. System
1) Mecha. vent, fan  Running test

2) Als conditioner
(Mach.)

Running test

Hydsostatic test

In Sho

COR

o

°

° o

(] (4]
o

o

On Doard
COR

0 -0

Remarks

mamr w maen ¢ e e e

—— -

Kind of Test o
No. Inspection Item [nspection
3) Afr conditionet Press. & leak test
(System)
Heating & Cooling
test
' Safety device
test
9 Side Scuttle & Window
1) Below 1st tler 1lose test
2) Others Hose test
10  Life Saving Equipment
1) Boatdavit & Load test
winch
2) Life boat Final inspection
Speed tilal
3) Life boat with Opesation test
davit
4) Safcty equip- Identification of
ment marking
§) Other equip- Identification of
ment marking
6) Life 1aft Flting Inspection,
1t Piping System
1) Valve (Group ) Hydrostatic test
specificd by
Classification Rule)
2) Cargo, stripping,  Hydrostatic test
bilge & ballast
Jine In tank

in Shop }On Board
COR[COR Remuks
oo
o0 o0
o o0 o0
oo
o
°
[
o o
0oo0o0
o o0
oo
o spproved type
o in scope of
Rule require-
ment
oo




ea v ey rva e ¢ n

No.

eb-4

L L L T muy To T SRR P

Inspection Item

3) leating collin
cargo lank &
F.0. tank

4) F.0. Transfer line

$) All misc. pipe
tine in living
quatter

6) Gasdevourer &
ejector

7) Bilge system

-ain ver

Fire Fighting Arrangement

1) Firepump &
emergency fire
pump

2) Stcam smothesing

3) Foam lquid tank

4) Foam fite extin.
guishibg system

$) CO, pipe lino

6) Fire tine

7) Regulation of
fire protetion
(SOLAS)

8) Equipment

Kind of Test ot In Shop | On Doard
Inspection COR|COR

Hydrostatlc test o0

Hydrostatic test o0

Floading ot Hydro- o"o

static test

Running test o

Suction fest 000

Running test o o

Starting test o0

Working test oo

Load test o0

Hydrostatic test °

Pinal Inspection o

Load test o oo

presy, test 0o o

Opeantlon test o0

by alv

Confirmation oo

Inspection & o0

operation

1dentification of o

matking

Remarks

In scope of
Rule requlre-
ment

1
Kind of Test or In Shop | On Boasd
No.  inspection ftem Inspection CORCOR
13.  Accommodation Space
1) Lsundry equip- Working test )
ments
2) Galley equipments Working test o
3) All running Running test o
System
4) Fite proof Final inspection oo
space
$) Finishied Inspection (]
14.  Provision Refeigerating Plant
1 1) Ref. machinery Hydsostatic test o
(Compsessor cte.)
Running test o o
2) System Press. & Leak test oo
Cooling test o900
Insulation test o0
Safety devico test . oo0o0
15. Olhers
1) Sucz scarch tight  flose teat 00
door
2) Tanks Final inspectlon - ]
3) Pilot ladder Operation test oo
4) Accomm. ladder o

Qperstion test

Remarks



« A ———————at Bl ad ol ity T Ao asstemeseduingebdindiid

¥y-4

inm- wesv ey

£ S IR S T PN ) WP

2. MACHINERY PART

Kind of Test or In Shop
lispesiion licm laspeciion COoR
Main Diesel Engine
1) Crank shaft Final Inspection [ o
2) Coupling bolt of Final inspection o

crankshaft
3) Thrust shaft Final inspection o o
4) Crosshead pin ” ] ]
$) Connecting tod " o o
&) Pision iod " ° o
7) Cyl. cover & fiyd. test & Finad o o
insert fnspection
8) Cyl. liner & ”» o o
jacket
9) Piston crown * ) o
10) Tie tod Fitting inspection
11) Holding down Fitting Inspection
seamer bolt
i7) Chock iiner Fitiing inspection
13) L.0. plping Flushing inspectlon
tystem
14) Crank cate A Clesning Inspectlon
L.O. sump tank
15) Main diesel engine Running test 0o0o0
& related oquip-
ment after Safely device test o000
assembling
Govemor test o0 0
Aligninent Inspection

il
(31
I23

o

<

o
-
-
Cs

”n { P
Reimarks

In case of
Jack fitting

By fecier gauge,

After tightened

After flushing

Fraflantlow
cueviiun

reading

P R IR

- S——— Wt  eTaTmrT
Kind of Test or In Shop} On Boasd
No. Inspection ltem Inspection CORICOR Remuks
Sea tedal o 8 o
Overhaul inspection o o oo
2. Main Tutbine
1) He & LP. Dynamic balance o o N
rotor shaft test )
2) Main whecl Tooth contact o
Inspection
3) NP & LP. Tooth contact o
turbine Ist & inspection
2nd pinion
4) 0P, & LP. Hydrostatic test °
tutbine casing
3) Holling down Fitting inspection o In cate of
teamer bolt Jack fitting
6) Chock finer Fitting Inspection oo By feeler gauge
after Tightening
7) L.0. piping Flushing Inspection )
sysiem
8) LO, sump tank  Cleaning Inspecilon ] After (lushing
9y Maly steam as  Steam flushing dnsp. a
10) Sala run nina. Pittine fnen - Donned bar sl
U ande tun e DRELELY H I HN < nsWiie Uy puoww
. 11) Maln condenser  Vacuum test oo '
12) Main tutbine &  Centering alignment oo
related oquipment
after assembling  Tooth contact insp. oo0 Aftes sea tilal
Running test o000
{no ioad)
Safety device test o 0 ojlo o o
Can b.1al L
R W o 0
Overhanl lnenactian o ‘
T rmsimme Ty veeivas - w



Kind of Test or In Shop{On Board
No. Inspection ltem Inspection €O0R|COR Remarks t Kind of Test o In_Shop| On Board
e —_— — e - ——— No. Inspection ltem inspection CORICOR Remairks
13) Remote control  Simulation test
equipment ‘ Hyd. test o
2) lleades Inspect. before

Shafting and Propeller

1) Intermediste shaft Final Inspection

2) Propeller shafl

3) Propeller

"4) Stem tudbe

Final inspection

Face-up Inspection
of cone part

Static balancing test
Final Inspection
Fitting iInspection

Final inspection

With propeller

3) Safety valve

4) ACC. & FWC,
system

$) Main boiter &
telated equip-
ment after
assembling

6) Supctheater
(After ass))

annealing
Woziking test
Safety device test
Opcration test
Hyd. test
Ovethaul insp,

Hyd. test
overhaut insp.

At sea telal

Aftes sada bolling
In shop after sea trial

After soda boiling

bearlng ' 5. Aux. Doiler
Fitting inspection o000 .
- (After fimal machining) i 1) Safety valve Working test 000
) !
a Checking of propeller o o By weat down ! 2) ACC. and FWC, Sufely device test 0. oo
shaft position L rystem Opention test
$) Shafing Sighting Inspection 3) Aux. boller & Hyd, tent Water (tube

6) Stern tube scal
7) Coupling resmer
bolt and aut
8) Stetn tube L.O,

system

Main Boiler

1) Drum

Alignment insp,

Tightness test
Finat lnspecilon
Fitting Inspection

Flushing inspection

Radio Graphic
examination

fnspect, before
annesling

N.10N

Jack up Insp.
may be applied

Before launching

refated oquip-
ment after
assembling

Ovethaul insp.

Exh, Gas Economizer Hyd. test

Electilc Cenerator

li Generator Diesel
engine

Working test of
safcly valve

Woiking test
Safety device test
Fittlng inspection

Overhaul Insp.

boiler only

Alter soda boiling
in shop after sea
tial,

After assembling

Deflection seading



8.

Sb-4

fnspectivn ftens

2) Genentor
tutbine

3) Emergency
genenator

Tutbo Diiven Pump

1) Cargo oil pump
& Ballast pump

2) Main feed pump

3) Aux, fced pump

4) Tank clesning
pump

Kind of Test oz In _Shop{On Board
Inpectivh COR[COR Ronk

Wotking test o oJo o o

Safely device test o ,ofo o o

Tooth contact Insp. o o After sea telal

Ovethaul insp, o e

Working test ojo o o .

Safety device test olo ;) o

Running test ° o

Ovethaul Insp. o

Fitting Insp. o

Working test ]

Safety device test o olo o o

Running test ° o Except imposted
pumps

Fitting Insp. o

Safety device test o olo o o

Working test °

Running test o o Except Imported
pumps

Fiuing Insp. o

Safety device test o oo

Working test ) o

Fitting Insp. o

Safety devico test o0

Working test o

_—. - ——— —————

re — o

- ———

No,

9.

10.

Inspection ltem

I
L]

!

Steam Driven Pump

B Strdpping pump

Motor Dsiven Pump

1) Cooling sca water
pump (for diesel
ship)

2) Jackel cooling
fresh water pump
{for diesel ship)

3) Piston cooling
fresh water pump
{for dicscl ship)

4) Rescrve cooling
waler pump
(for dicsel ship)

$) L.O. pump

Kind of Test ot in Shop] On Board
Inspection C O RICO R

Running test & b

ovethaul Insp. :

Working test i o

Running test o o

Overhaul insp. o !

Fitting insp. o

Working test o

Running test o o

Ovethaul fnsp. o

Fitting nsp, . o

Working test o

Running test o ]

Ovcerhaul Insp, o

Fitting insp. o

Working test )

Running test 0 o

Ovethaul Insp, o

Fitting Insp, o

Working test o

Running test o °

Ovethaul Insp, ° E

Fitting Inwp. ' Py

Woiking test °

C=-117




Ly-4

Inspection ltem
6) Ballast pump

Kind of Test or

Inspeclion

Running test

~ Ovethaul insp.

7) Main ciiculating

pum
(for twmbine ship)

8) Aux. circulating

pump
({for tutbine ship)

9) Main condentate

pump
{for tubine ship)

10) F.0. buming

pump
{for tuibine ship)

Forced Draft Fan
1) Main forced

draft fan
(for turibine ship)

Fitting insp.
Working test
Running test
Overhaul insp,
Fitting insp.
Working test
Running test
Overhaul Insp.
Fitting insp.
Working test
Running test
Ovethaul insp.
Fitting insp.
Working test
Running test
Overhaul insp,
Fitting insp,

Working test

Running test °

Ovethaul insp.

Fitting Insp,

=)
=11
|=

Remarks

Kind of Test or

[7:]
-]
[~

%)

Inspection ltem Inspection

Wosking test

2) Aux. forced draft Fitting insp.
fan
Working test

Alt Compressor and
Alr Rescvoir

1) Main alr Alr charging test
compressor
Overhaul insp.

Safcty valve test
Safety device test

2) Aux. slr Alr charging test
compressor overhaul Insp, -

Safety valve test
Safety device test
-3) Maln ale reservoly lyd, test
Safety valve test
4) Aux. alr fiyd. test
vescrvoly .
Safety valve test
Meat Exchanger
1) Incket conling Nyd. test
fresh wates couler
(For dleset ship)
2) Piston cooling Do,
frosh water cooler
(For dicsel ship)
3) Aux. condenser Do,

4) Main condenser Do,
(For tusbine ship)

8) Feed water heater Do,

lals
le
| =i
T2
1l

l=°|

-]

Remarks

In scope of
tule soquitement

In scope of
sule requirement



No.

.

89-4

13

Inspection Item

*6) Lub. oll &

F.O. heater

Misc. Aux. Machinery

1) Fresh water
generator or
distitling plant

2) Oily water
separator

3) Oit purifier

4) Ovethead ciane

$) Work shop
machine

6) Incinesator

7) Aux, machinesy
sutomatic device

Others

1) Valve (Group 1
specified by

classification wule)

2) Fire extinguisher

3) Emergency gesr
system

4) Tanks {In engine

soom)

R EIe . wte g aem s

Kind of Test ot tn Shop|On foard
Inspection COR co Remarks
Do. o
Capacity test o
Operation test of ]
dischatge valve
Running test [ o
Safety device test o oo
Operation ftest o
Running test ° o
Operation test o
Operatlon ftest o
Safety device test o o0
Opcration test o
Opention test o
Itydrostatic test o In scope of
sule requltement
General Intp. oo
Wotlgln; test o0
Bydrostatic test o
Cleaning insp. o LO. & FO.

cleaned ofl tank

16.

1y -

Inspection ltem

* 6) Spate & tool

$) Hychsorator

Pipe
1) F.0. pipe line

2) Maln steam plpo

3) Main fecd water
line

4) Heating coil In
tank

$) Dilge line

6) Foam fire exting- Blow fest
ulshing line

7) Steam smothering  Operation test
Hine

Kind of Test ot in_Shop|On foaid
Inspection COR|ICO R
Operation test o
Checking and Insp. [}
Hydrostatic test ] o9
Hydrostatic test o o0
Hydrostatic test o o ?
Hydrostatlc test o
Suction ftest oo
o0
)
() oo

8) iydrautic ofl pipe Hydrostatic test

Rematks

In scope of
rule requitement

¢

By sea watet
or alr

In scope of
rule requitement



6v-4

No. Inspection ltem

1. A.C. Generator

2. Teansformer
(100KVA &

3. Battery and charging

device

over)

4. Main switchboard

3. ELECTRIC PART

5. Motor for aux. machinery
and control gear

Kind of Test or i Shop | n Board
Inspection COR O R
Temperature rise 0 0
test
Charactcsistic test 0 0
Over current test 0 0
Over speed test 0 0
Insulation resist 0 0 o]
test
High volt age test 0 0
Operation test 00
Temperature rise 0 0
test
Insulation resist 0 0 (o]
test
High voltage test 0 0
Operation test o
Opertion test 0
Temperature test 0 0
test
Insulation tesht 0 0 o
test
High voltage test 0 0
Operation test ® 00
Safety device test 0 0 00O
0 0

1) Motor of 100 KW Temperature rise
and over (for

essential service)

test

Rematks

LR: 7SKW & over
DV: 10KW & over

NO

Inspectinn_Item

2) Motor less than
100 KW (for
esscntial service)

3) Starter (for
essential service)

Acceswtics of Motoy

1) Emergency stop
for motor

2) Alram system for
essential ma.
chincsy’s motor

3) Sequential starting
system motor

4) Automatic chang-
ing system for
essential Servicc
machinary

5) Automatic start &

kind of Test or In Shi
Inspection co
Insulation resist 0

test

High millage test 0
Operation test
Temperature rise test o
Insulation resist test 0
High Voltage test 0 0
Operation test
Insulation teatst test O
High voltage test 0

Operation test 0

Operation test

Operation test

Operation test

operation test

Operation test

stop for water, oil

& sir controlling
machinery

6 )Alarm system for Operation test
stewing gear motor

Inwtation reslstance  Measuring test

for clrcult

o

Remar



Kind of Test ot In Shop} On_Board Kind of Test or In Shop| On Board
No. Inspection ftem Inspection C O RICOR  Remarks No. [Inspection ftem Inspection CORICOR  Remarks
8. Radio nautical, Intcrior 18) Exicnsion alarm  Openation test R o0
Communication and Control
Equipment . 19) M/E control Opention test ® ol@o
console
1) Radio equipment [nsulation resist. test olo o .
20) Engine monitor  Operation test @ ® o
Opention test olo o 0o ) & data logger
2) Dlrection findes  Catibration 0900 . 9, Lighting Equipment
3) Echo sounder Openation test o 1) Electsic naviga-  Operation test )
tion light
4) Electric ship tog  Operation ftest ) ] .
& under water fog 2) Signalling and Warning lights
$) Radat Opemntion test [ (1) Anchor light  Operation test oo
6) Gyto compass & Opention ftest o () Not under Operation test oo
auto pitot . command light
7) Engine order Operation test o (3) Tanker light  Operation test °
telegraph -
7 (4) Mourse signal  Operation test )
8 8) Stcam & air horn Operatlon test ° lights
9) Rudder angle Catibration o (5) Portable day- Operation test oo
indicator fight signal light
10) Ref. chambes Opentlon test o (6) Daylight signal Operation test oo
emergency calling light °
bell
' (1) Misc, signalling Opesation tost o
11) Public addsessor  Opention test o and warning
. lights
12) General alatm Opesatlon tost o0
. 3) Genesal lighting
13) Etectde tempera.  Operation test @ o .
ture indicator . (1) Emcrgency Opcration test oo
’ andfor battery ’
14) Engincer's alarm  Openstion test ® o light
device
(2) Boat light Operation test oo
15) Tank liquid levet Operation test ® o .
detector . (3) Pilot ladder  Operation tent 0
light
16) €Oy release alarm Operation test oo .
10. Efevator Level test oo
17) Flre alarm Opention test @ o




Kind of Test or

No. Inspection Item Inspection

Opernation test

Safety device test

15-4

G-22

In Shup] On Doard
C

O R|C O R Rematks

4. AUTOMATIC AND/OR REMOTE CONTROL EQUIPMENT

On Board
No. Inspection_ltem COR Remarks
1. The main engine and its essential suxiliarles @ oo
2. Steam generator @oo
3. Electiic genciating plant ®@o0 o
4. Fuel ofl systems o
S. Difge systems ' ' ® o
6. Catgo pumping systems for tanker [
7. DBallast systems )
8. Deck machinerlos o
9.  Remote seading (control) equipment for dmafi, o
trim and heel
10.  Inert gas systems o

Na’%1



5. _PAINTING

On Board
No. Inspection Item COR
The surface of special paint In tank before
removal of seaffolding
The surface of final coating for outside of 0
bottom shell at final docking
Sea chest before before closed 0

eS-4

GG-24

Remarks
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LIST OF INSPECTION AND TESTING
(FOR "F"-SERIES)
CONTENTS
HULLPART ........ ~F-1-
MACHINERY PART ......-F7-
ELECTRIC PART .......-F15~

AUTOMATIC AND/OR REMOTE
CONTROL EQUIPMENT .. ~F-19—-

5. PAINT'NG oooooonucoo-—F'zo“

Romarks:

In this List O, C R. markes show as
0: To be witnessed by the Buyer's supervisor
C: To be witnessed by the Classification surveyor
R: Test secords to be submitted to the Duyer's

@: In casc of Issus ‘of certificates for m nn
and/or sutomstic system



¥S-4

No

o o

10,

11

12.
13.
14.

1. HULL PART
A. Hull Structral Construction

[nspection Item

Block Inspection for hull structure below
main deck including main deck accommo-
dalion, (After completion of hull structural
work for the block)

Interal Inspection for hull strurctural tanks
and spaces below main deck Including main

deck accommodeation. (After completion of

hull structural work for the tanks)

COR

0

Hydrostatlc test or air leakage test of tanks O

(According to the rule of classification
socictles)

Hose test for bulkheads, decks
Radirographic exambiation
Keel sight (Befre launching)

Measurement of molded depth
(Before launching at )

Draft marks (Before launching)

Dead weight measurement

Bottom inspaction In drydocking
Inclining experiment )

(Upon substantial complction and at the
finished light comditlon)

Freeboard mark

Tonnage deduction mark

Genera Inspection (before completion)

00O
00
00O

Remarks

1st ship only
fot each clas
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D. MNoll Outfitting
"Kind of Test or In Shop| On Board
No. Inspection ltem Inspection CORICOR Remarks
1. Forging & casting
1) Stern frame & Mag & ullia ] *
tudder casting sonic test -
Rough tumn final (] 0
{nsp,
2) Rudder stock Final insp. o o
3) Rudder pintle Final insp. 0 0 :
Fitting insp. [
4) Reamer bolt Final insp. 0 o
for suddes
Fitting insp. [
2,  Stem fuame Int. Insp. (]
Alr test o.
Eh
tmn Final insp, ° [ After assembly
Bush fitting Insp. (1]
Alignment insp. of o o
udder center line
3. Rudder Int, Insp, ]
Alr test [
Alignment Insp, o o with stock &
pintle
4.  Stecting gesr arangement
1) Steeting gear Running test o o
(no load)
2) Mtydraulic plpe Hydrostatic test (]
J) Tiller Rough tun flanl o ]
Insp.

| e @ atne—————— e 5 s =

No.

5.

im

Kind of Test ot :;I Sohog
Inspection_ltem Inspectlon co
4) Tiiat Steering test
o
5) Salety valve
Moosing Armrangemant
o
1ass Runoing test.
1 Wied {no load)
Anchoting test
ing winch Running test
2) Mootiing o)
3) Anchor Diop & proof test  ©
tdentification of
marking
4) Anchor chaln Proof test 5]
Preak test o
tdentification of
marking
$) Tow lne Final insp,
Final nsp.
6) lawser Final insp ,
Hatch cover & Door
1) Cargo hutch Final insp. ]
et Oporation test
Hlose test .
Nydrostatic, test
2 W hatch hiose test or aly test
7) W.T. Door Hose test
(Below st tier)
7. Casgo Gesr & Rigging Arangement
1) Mast Densik post Final Insp. )
& boom

o 0 0




No,

99-4

t0.

Inspection liem

Kind of Test or

In Shop

On Board

Inspection

2) Cargo winch

J) Loose gear

4) Caigo & Topping

fall etc.

§) Misc. davit
(! ton & over)

6) Deck crane

Proof load test
Running test
Working test
Load test

Load test

Load test

Running test

Proof load test

Ventilation & Air Con. System

1) Mecha. vent. fan  Running test

2) Air conditioner
Mach)

Alr conditloner
(System)

Running test
Hyd. test
Press & lcak test

Heating & Couling
test

Safety device test

Side Scuitle & Window

1) Betow st tler

Hfose test

Lite Saving lquipment

1) Dust devit A
winch

1 Life e

TR TR NP
Pocw

Load tent

finad impection
Spend Ty

S hagtee tees

[

-

o

o o0

o o

o

{

Remarks

Duting cargo
gear test

e am rm = i = A = ——n r—— e

Cee 4 mmeer mwm e e o o=

.!(lnd of Test or
Imgcclion

Inspection liem

s e

No.

4) Safety equipment dentification of
matking

§) Life talt Fitting lnsp.

11.  Piping System

1) Vatve (Group 1 Hydrostatic test
specificd by
Classification Rule)

2) Cargo, stripping, tlydrostatic test
bilge & ballast
fine In tank

3) Heating coil in Hyd1ostatic test

r.0. tank

4) ¥.0, Transfer line THydrostatic test

Flooding or Hydro-

§) All misc, pipe
static test

tine in living
quaster

6) Difge syslem Suction ftest

12. Tl Fighting Asangement

1) Fiee pump & Running test
emergency flre *

pump
2) Fonm liguid tank Hydrostatic test

Waiking test

3) Yoam fise Oporation test

Extinpguish syatem
4) CO; pipe line Press, teot
Operation test by
st
20 Vore b (--nlm;unnn
40 Rrgue st ol Ls Jorge te @ 'y
-'- "o h

e v v 0
»oe 0}

ST TR XX

Remartks

approved type

in scope of
Rute requiré-
ment

in scope of
Rule tequire-
ment
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S Snes AL ETITTIN S ¢ s e e

Kind of Test or

T & oy

e e Mo ey

o ' '
No. Inspection ttem Inspection Cn (s)holl: gnolw;ld R k
______ Semnurky
7) Equipment Mentification of o
marking
13.  Accommodation Space
1) Laundry equi W
Faund [ orking test [
2) Galley equipntents Working test )
3) Al running Ru
e nnlog test o
4) Fire proor space  Final inspection o
5) Finished inspection
)
4. Provision Refrigerating Plant
1) Ref. Machinery Hyd. test
(Compressor &
etc) Running test °
2) System Press. & Leak test o
Cooling test o0
Insulation test oo
Safety device tost 0 0 o0
15.  Others
1) Suez scarch light Mose test
door °
2) Tanks Final inspeciion o
3) Pitot laddes Operation test
o o
4) Accomm. laddes Operation test o

- resmmra o A ey

2. MACHINERY PART

T RTINS

Kind of Test or In Shop|On Board
No. Inspection ltem Inspection CORICOR Remaks
1 A. Maln Dicsel Englne  (For Sulzer) |
1) Crank shaft Final inspection o o
2) Coupling bolt of Final inspection a
ceankshaft }
|
3) Thrust shaft Final Inspection d(
4) Crosshiead pin " o
§) Connecting rod " o [
6) Piston rod " ¢ o o
7) Cyl cover & Hyd. test & Final o °
Inscst inspection .
8) Cyl. liner & " [\ o .
Jacket
" 9) Piston crown » o, o
10) Fucl O. Pump & Sctting )
exhaust valve
11) Tie sod Fittlng Inspection [
12) Chock liner Fitting Inspection oo By (ecler
After tigl
13) L.O. plping Flushing inspection °
system . R
14) Crank casc & Cleaning Inspection o Alter flu
L.0, sump tank
15) Main dicscl engine Running test o 0o
& rclated equip-
ment after Safety device test o o0 ofo oo
assembling
Governor test )
Alignment Inspection olo o o  Delleclio
teading



85-4

Inspectiun ltem

Kind of Test os

Inspection

Sea trial

Overhaul inspection

1B. Main Diesel Engine (For Piclstick)

1) Crank shaft

2) Coupling bolt of

crankshaft
J) Piston sod
4) Piston pin
5) Gear
6) Cam shaft
7 Pump
8) Air cooler

9 Cyl. cover &
insert

10) Cyb. liner &
Jacket

§1) Tio r0d

Final inspection

Final inspection

Final inspection
Final inspection
Final inspection
Final Inspection
Final inspection
Final inspection

Hiyd, test & final
inspection

Hyd, test & final
Inspection

Fitting Inspection

2) Propelier shaft

3) Propeller

4) Stern tube
beaiing

$) Shafting

6) Stem tube scal

1) Coupling reamer
bolt and nut

Aux. Boiler

1) Safety valve

Kind of Test at
No, Inspection flem Mcclion C
Stafting and Propelier
1) Intermediate shaft Final inspection o
Final inspection °

Face-up Inspection  ©
of cone part

Static balanting test o
Final inspection °
Fitting Inspection

F'inal Inspection o

Fitting inspection
(Aftes final machining)

Checking of propeties
shaft position

Sighting inspection

Alignment Insp.

Tightness test )

Final inspection o

Working test

2) ACC. sd FWC. Salety device test

system

Qperation test

|nE

|

Remarks

With propeller

By wear down
gauge

Jack up insp.
may be applicd

Before launching
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"

Kind of Test or In Shop| On Noard
Inpection Mtem " fnspecilon CORCOR
3) Aux. builer & Hyd. test o
telated equip-
ment after
assembling Ovethaul insp. o 0o
Exh. Gas Economizer Hyd. test o
Working test of o o o
safety valve
Electsic Generator
1) Generator Dicsel  Working test o olo o o
engine
Safety device test ) oo o o
Fitting inspection o °
Ovethautl I'nsp. ]
2) Emergency olo o o
genenaton
Safety device test ofo o o
Moto. Dsiven Pump
1) Cooling sea water Running test o °
pump
Ovethaul Insp, o
Fitting insp, o
Waorking test o
2) Jacket cooling Running fest ) [
fresh water pump
Overhaul nsp, ]
Fitting insp. °
Worklng test ]
3) Piston cooling Running test ° o .
fresh water pump A
Ovethaul insp, o
Fitting insp. 6

r-10

Remntks

Water tube
boiler only

After sea tilel

After assembling

Deflection reading

AMMNTLE SU A AL,

s = s emes =n

— i  —

—

- e e - et e ————————— e ——

No. Inspection ftem

7'

4) Rescive cooling

Xind of Test or
Impccllon

Working test

Running test
walet pume Overhaul insp.

Fitting Insp.

Wotking test

$) L.O. pump Running test
Overhaut Insp.

Fitting insp.

Working test

6) Baltast pump Running test
Ovethaul Insp.

Fitting insp.

Working test

Al Compressor and Air Reservolr

1) Main air Alr charging test

compiessor
Ovethaul Insp.
Safety valve test
Salety device tent
2) Aux, air Alr charging lgnl
compiessor Overhiaul Insp.

Safcty valve test

Safety device test

F-11

In Shop|On Board
COR|ICOR
o
o o
o
o
)
o o
o
o
o
o o
(]
[
o
o ofo o o
o
o ojo o o
o olo o ©
o
oo o0
oo

Rematks
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i . On Boaid
Kind of Test ot In Shop|On Boasd Kind of Test or ’lél%l‘gg C O R Remaks
No.  luspection Htem Inspection COR|COR  Remarks No. Inspection ftem Inspection coRrjLt2x2 —/——}m
- - o
3) Main alr seservolr Myd. test o i Operation test -
, o
Safety walve test 00 o0 ' 7) Aux. machincty ~ Operation test
! automalic device
4) Aux, alr Hyd. test ] In scope of |
teservois - - tule requirement | 10, Others . \ ]
. n scope O
Safety valve test 0 0o | 1) Valve (f':"l’ 1 Uydostatic test ? : tule requisement
o specificd by ‘
8. Teat Exchanger ' ; classitication 1ule) .
oo
1) Jacket couling llyd. test and o 2) Fire extinguisher General nsp.
fresh waler couler final Insp,
d 3) Fmergency genr  Working 106 °-°
2) Pistan cooling Do, o : system
fscsh watee couler '
. ! 4) Tanks (In cngine  lydrostatic test °
J) Aux, condenser Do o ' wom) o 1L.0O. & F.O.
’ i Cleaning Insp. cleaned oll tank
4) Feed water heater Do, [ in scope of .
tule requirement 5) Spare & tool Checking aud Insp. o
5) Lub, oll & Do )
F.O. heater 11, Pipe
o In scope of
9. Misc. Aux. Machinery . 1) FO. pipe line  lydiostatic test ° sule requisemen
1) Fresh water Capacity test o o0
genetor 2) Meating coil I Hydrostatic test o
H tank
2) Oily water Operation test of o o
separatos discharge valve 3) Bilge tine Suction test ¢ :
! - ° By sea water
3) Oit purifier Running test o o ' 4) Foam fire exting  Blow test ° or als
’ ulishing line '
Safcty device test o 0 o0 '
, $) Steam smothering Operation test . °
Opcnation test o P line .
’ 1n scope of
4) Ovethead crane  Running test o o i 6) Hydraullc olf pipe Mydiostatic test ° ° rule sequiremer
Operation test o ; ‘
’ 7) Stasting air line  Myd. test o
5) Work shop Openation test o :
machine § 8) Aun, boiler feed  Hyd. test o
] water discharge
6) Incinerator Safety device test ) o 00V tine
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Kind of Test or

No. Inspection Nem Inspection ::n (s)ho: gn(:!o:{d Remarks ' 3. ELECTRIC PART
? l!l]:ci:'" Ulow off  Htyd. tes o Kind of Test ot In Shop}On Board
No. Iwpection flem ~ ~ fnspection CORCOR Remubs
10) Exhaust gas Hyd. test i
heater cliculating ¢ ° ! t. AL, Generstor "l';r'npculme sise ° 0
water line ,
. Chanacteristie test o o
: Over curient test [} o
Over speed test o o
H
! : tnsulation resist ] ofo o
' test .
t .
. fHigh voltage test o o
} . Opceration test v oo
' 2, Traansfoimer Tempeatuie sl e 0
! tost
-
1'3\ \ Insulation tesist ° o )
P ! test
5 High voltage test o [}
]
! Opceration test o
H .
. 3. Main switchbosid Tempesature sise o o
' test
. Insulation resist, o o o
. fest /
f High voltage test o o i
]
Operation test ' ® o o)
' i Safcly device test o ojo o o
4. Motor for aux. machinety
and control gear
1) Motot of 100 KW Temperatuse thse v o LR: 75KW & ot
! and ‘over (for test BV: 10KW & own
essentlal service)
fnsutation teslst e o o
fest
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Mo,

5.

MALY LN T R EEICIT LW LIARRHGER AT Rdw KR T T 0 S =g IR Y
. Rind of Test or In Shop] On Board Kind of Test ot
cetd s i
nspection ltem Inspectinn CORCOR Remarks No. w Inspection
Hligh voltage test [} o , 3) Echo sounder Opetration test
2) Motor less than  Temperature tise test o o , 4) Electiic ship log Operation test
100 KW (for ' . :
cssential service)  Insulation resist test o 0 o ! & undcr water log
Operation test
High voltage test [ 0, f 5) Radar P
: . % Opemstlon test
3) Starter (for Insulation resist test o o o : 6) by‘m c::::p:" p
estential service) ' suto p
igh voltage test o ol * , 7) Euginc osder Operation test
Operation test o o telegraph
jation test
Accessorics of Motor { 8) Steam & alr horn Ope
. ‘ Cutibration
1) Emeigency stop  Operation test oo % L m:;:d:':"mm
for motor tndie
hamber Operation test
2) Alarm system for Operation test ® o 10 Re';" :.::y caliing r
essential machinery's R :’m“ ®
motor ) ¢
; ddrestor  Operation test
3) Sequential starting Operation test ® o ' 11) Public addsesto d .
system motor 12) General atarm Opcration test
4) Automatic chang- Opesation test ® o0 ' 13) Engincer's alarm Opcration test
ing system for ; device
essential segvice .
machinery 14) €07 selease alatm Operation test
$) Automatic stast & Operation test o 15) Fite alarm Operation test
stop for water, olt
& air controlling . 16) Electric clock Operation test
machinery
sxtenslon starm  Opesation test
6) Alagm sysicm for Opcration test o0 17 Exten
stecring geas motos 18) M/LE control Opcration test
sl
Radin nautical, Intedor consule
Communication and Control ' 19) Engine monitor  Operation lest
Equipment & data logges
1) Radio equipment Insulation resist. test olo ) 7. Lighting Equipment
]
Operation tent ofo o o 1) Electric naviga-  Operation test
ligt
2) Dlrection finder  Calibration oo ton lig

rwlhA

®o

re17
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B o Sy | ) SRR Ae-hld

Kind of Test of |
Inspection Ttem Inspection (? (S)h0£ gn(;lo%g_ Rematks .
2) Signalling end Warning lights
(1) Anchor light Operation test ' o0
]
(2) Notunder Operation test oo
command light
(3) Mosse signal  Operatl -
e peration test o
(2}] Portable day- Operation test .
light signat light °°
(8) Misc. signalling Operstion test
& waming light °
3) General lighting '
1) Emcigency Operation test
and/or battery °°
light
(1) Boat lght Opention tent o0

F-18

-

AUTOMATIC_AND/OR REMOTE CONTROL EQUIPMENT

ulm snd heel

r-1

4.
On_Toard
No. Jnvpection Hem COR Remarks
1. The main engine and lts ensential auxillsghes @o o
2.  Aux.boiles ®@o o
* 3, lectric gencrating i)hni @ o o
4,  Fucl olf systems o
§,  Bilge sysiems ®@o ~
6., Dallast systems :7
7.  Deck machincles s
8. Remote mdin'g (control) equipment (ov dinfl, o



<v—v oo

g

5. PAINTING

tnspection Item

The susface of special palnt tn tank before
semoval of scallolding

The sutface of final coatlng for outside of
bottom shell at final docking

Sea chest before being closed

#9-4

Rematks
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STANDARD & TOLERANCE FOR KEEPING HIGH ACCURACY AT IHI AIOI SHIPYARD



STANDARD AND TOLERANCE
FOR KEEPING HIGH ACCURACY
AT IHI AlOI SHIPYARD

*Standard at each shop

*Standard for maintenance and check
of facilities and instruments

Prepared by
[HI
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February 1, 1979
| H Engi neering G oup
Ref. No. HEOLO

M Hat ake
The Activities For Accuracy Control K. Chikara

A IH AlQ Shipyard

The activities for keeping high accuracy as a part of 8ualitg control have been
performing at every shipyard of IH. The AIQ Shipyard has been devel oping an ad-

vanced Accuracy Control by the well organzied group which |eads the production
peopl e and the organization of production field. It shall be considered one of

the best ways to introduce the actual activities at the ALO Shipyard as a nodel at
which the activities here, Livingston shall aim

The following two (2) nmethods have been taken at the AIO Shipyard:

(1) Reqular Contro
This method is applied to the accuracy control for pieces of ship's hull and
the facilities such as NC Burning Machine, Flame Planer and Wl di ng Machines,
and the Sanpling Check Method is usually taken by the field workers and the
results are analyzed by the control chart. The standard and tol erance, present-
ed in the foll owing pages, are involved in this category.

(2) _Special Contro

This nethod is applied to the actual ship according to the manuals which are
specially prepared for the vital points.

The data for this control are measured by the menbers of the Accuracy Contro
Engi neering and sonetimes by the field workers, and this data is accumul ated
arid analyzed to take the suitable action for the next unit and the next ship.

The ALO Shipyard gets a good result by conbined use of the said two (2)
nmet hods.

G2



STANDARD AND TOLERANCE FOR A.C. AT THT AIOT SHIPYARD
ALLCWABLE FREQUENCY
SHOP ITEMS TOLERANCE OF MEASUR- REMARKS
ING
Marking & Gas Cut-
ting
(Section )
(Fb) *Check line for gas e = + 1.5/64" | 8 pc/day
cutting of angles (af (piece/day)
ter marking)
*Check line for gas e=4+ 1/32" 5 pc/day
cutting of angles (af
ter cutting)
*Length of angles (af | e = + 1.5/64" |5 pc/day
ter cutting)
(Internal Hex;:ber) *Normality after gas | 2/1500 5 pc/day —r
cutting (Right Angle) Ciad N1
*Check line for gas |e =+ 1/32" (Do
cutting
*Length after gas e = + 3/64" Do
cutting
*Width after gas e = + 3/64" Do
cutting
Flame planer *Length & Width after e = + 1.5/64" |5 pc/day
cutting e
(Flat shell plate | *Straightness e =4+ 1/64" |2 pcfveck '
flat plate) .
' *Bevel Angle e =+ 2.0 deg.{5 pc/day
*Normality e =+ 2/1500 |2 pc/week
(Right Angle) :
Bending *Length of frames aft- / / Girth length
(Section) er bending e =4+ 1.5/32" |5 pc/day @ |
*Straightness of inver e = + 3/32" 5 *pc/day Zoo St Line
ted straight line of
frames after bending Sm———
(Plate) *Round gunwale plate & e = + 1/8" All e
Bilge plate i
*Setting degree of te-j e = + 1/4"/2" A1l T -
mplate 2
*Discrepancy between e = &+ 1/4"
template and end of
plate
6-3 | i
i
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STANDARD AND TOLERANCE FOR A.C. AT IHI ATIOI SHIPYARD 2
ALLOWABLE FREQUENCY
SHOP ITEM TOLERANCE OF MEASUR- REMARKS
ING
Bending *Height of sight see- |e = + 1.5/16" |5 pc/day /E'e
- ing line &
*Discrepancy of sight |e = = 1/4" 5 pc/day T
seeing line between "~ thread
templates and thread positis
Sub-Assembly *Positioning of stiff-le = + 1/32" |8 pc/day e
eners (FB. BKT) on &
web plate _ y
*Positioning of face |e =+ 1/32" 8 pc/day
plate to a web plate ﬁ‘
{keep shift dimension)
*Flatness of sub after|e = = 1/8" 8 pcfday |° ¢
sub-assembly (1s 31' 14M)
-e = + 1/4"
(@ .31 1M .
*Fitting angle of sti- ;e = + 3 deg. &
ffeners to a web plate
. ) e
*Deformation of sub- |& =% 1/4" 8 pe/day -
unit :
Assembly *Shift dimension betweie = + 1,5/32" |5 pc/day
Fitting en skin plates and fr- :]
ames/girders o
*Shift dimension betw-.e = + 1.5/32" |5 pc/day
een skin plates and tr+ l ]
ans., web/floors i
. . hiit
*Fitting angle betweenie = + 5/1500 |5 pc/day T= {;_:_z i
' trans. web and skin pl- woo |l
ates 19
*Fitting angle betweenle = + 1/8" 5 pc/day -
frames and skin plates {at the top) e
. le
*Level e =z 1/4" A11 @;“l—_
*Perpendicularity che-|e = + 1/16" . i |
3w }
ck by a plummet at the end point) A}l -J ;\
*Flatness of a wnit le = + 1/6"A4 [20% E




STANDARD AND TOLERANCE FOR A;%E AT IHT AIOT SHIPYARD 3
CHABLE FREQUENCY
SHOP - ITEM TOLERANCE OF MEASUR- REMARKS
ING
Assembly
Marking kLength of plates =+ 1/8" 11
Ecurved)
kWidth of plates =+ 1.5/16" Q11
(plane)
kDiagonal lenght of |AL =+ 1/4" - Al1 % .
blates (curved) IR
(squareness check) 2L = + 1/8" ‘
(plane) AR J Y
*Marking lines by hand e = + 1/8" 4 units/
(curved) 2 days
*Straightness of plate e =1/16'"/L 20%
edge
*Width'of corrugate e = 1.5/16? All
Height of corrugate |e = 1/16" All
Narmalit§ of corrugate e = 1.5/16" All
Assembly
#Check line for gas e =+ 1/32¢ 5 pc/day
cutting
Gas Cutting
*Depth of bevel e =4+ 1/32" |5 pc/day
*Bevel Angle e =+ 2.0 deg.|5 pc/day
t
20%

edge

*Straightness of platel e = + 1.5/32"




RD_AND _TOLERANGE FOR A,

center

s e timrmionn o0

-

STANDA] C, AT THT ATOI SHIPYARD 4
FREQUENCY
SHOP ITEM TOLERANCE OF MEASURE- REMARKS
ING

ERECTION *Positioning: {Length|{ e= + 1/8" starting
wise) unit only

Bottom Shell Measure on the check
points on berth
*Positioning: (Height) e = + 1/4" A11 TUnints }By gauge
Measure at the most
forward frame ( 2 .

N points) - B}
*Level: (Between left|e =+ 1/4"  IAll units |Pay attention
side and right side) : . to twist
. " Measure on the points .. - . . .

at forward edge
*Pogitioning: (Betwe-|e = + 1/8" 11 vnits |[Plum down to
en left side and right] - the base line
side) Measure at the on berth
forward butt
*Connecting part be- je = + 1/8" A1l units |
tween units: Check the .
bevels at seams and
butts
*Discrepancy of ship'sie = =+ 1/8" ''All units | Measuring by

transit

)




" STANDA]

RD_AND_TOLERANCE FOR A.C. AT IHT ATOT SHIPYARD
- FREQUENCY
SHOP ITEM TOLERANCE OF MEASURE- REMARKS
ING

ERECTION *Positioning: (Length| e = = 1/ " A1l units [heck frame
wise) Epace

Side Shell Arrangement of butt
between bottom shell
and side shell
*Level: (Lengthwise) | e = + 1/8" A1l units {heck the bevel
Check at the upper .

) block end ‘seam :
*Perpendicularly: e =+ 1/&" A1l units |Plum down £rom
Measure at the for- : . the top or me-
ward butt . - asuring by .tr-
ansit
*Positioning: (Height)j e = + 1/8" Lll units {Check the he-
Check the gap between ) ight of T.BHD
units at side shell
*Connecting parts be- j e = =+ 1/8" U1l units
tween units: Check .
the seams and butts .
€ bevels)
' .
; :
| 6-7 5
g




STANDARD AND TOLERANCE For A €, AT I1H Al O SHIPYARD 6
TREQUENCY
SHOP | TEM TOLERANCE POF MEASURE- REMARKS
IING
ERECTI ON *Positioning: (Length{ & =+ 1/8" Al units |Measure on the
Wi se) rudder center
O Upper gud-
geon
Gandly Assenbled| Measure at afterend
frame
(Stern Part) -
*Posi ti oni ng; (Betvveen* e =+ 1/8" AN units |Arrange with
left and right) center girder
at stern frane
Fix on the center line
of stern frame -
*Positioning: (Height| e = + 1/&4" }AIII units |Measure the
Check the distance be . di mension. from
tween flats upper gudgeon
3 the flat
*Connecting parts be- e =« 1/4" Bl units
tween units: Check the
bevel s of seanms and
butts. Check the con-
necting pares to shell
|
|
|
§
G8




STANDARD AND TOLERAN A.C. AT JHT ATOI SHIPYARD 7
[FREQUENCY
SHOP ITEM TOLERANCE OF MEASURE- REMARKS
. JING
ERECTION *Position of butts and e = = 1/4" ALl units | Check frame
walls (Lengthwise) space ‘
Supper structure .
*Positioning: (Width | e = = 1/4" A11 units {Check bevel at
wise) Relative positi- . deck's seanm
on to the ship's cen-
ter line
- *Positioning: (Height)} e = = 1/8" ‘A1l units |Pay attention
Measure the dimension . to £inish ecut
between decks . t{at’wall joint
*Level: (Lengthwise [e.=+31/4" . Check the rpu-
and Widthwise) ghness of the
deck plate
*Connecting parts be~je = = 1/8" $All units {Check the twise
tween units: Check the and unalignment
feet of walls and be- ! . at walls
vels at butts and s
of walls
, .
i
!
|
1]




STANDARD AND TOLERANCE FOR A.C. AT THT ATOY SHIPYARD 8
. FREQUENCY
SHOP ITEM TOLERANCE  |OF MEASURE- REMARYS
ING
ERECTION *Positioning: (Length| e =+ 1/4" All units , Check the easy
wise) Check the posi- continuity at
tion of front wall front wall .
Super structure ]
(Grandly assembl- .
ed) .
*Positioning: (Width e =4+ 1/8" All units |Check the easy
wise) Relative posi- . . continuity at
- tion to the ship's - side walls"
. center line T ) .
*Positioning: (Height] e = 1/8" JA1l units |Pay attention
Measure the-dimension| -. .. . . to finish ecut
between decks at walls
*Connecting parts be-| e = + 1/4" 1l units |Pay attention
tween units: Check un- - to alignment
alignment at the feet width
of walls -~
'
\ !
| ° :
) i
. G-10 !
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. STANDARD AND TOLERANCE FOR A.C. AT THT ATOI SHIPYARD 9
. JFREQUENCY
SHOP I™™ TOLERANCE |OF MEASURE- REMARKS
JING
ERECTION *Positioning: (Length| e = + 1/8" All units |Check frame
wise) space
Alignment between a .
Curved Shell Unit| butt at bottom shell
unit and a butt at
side shell unit
*Level: (Lengthwise) | e = = 1/8" {A11 units {Check the be-
N Check at the upper * vel :
block end seam ) .
*Positioning: (Width) { e = = 1/4"  [Al11 Umits |{Plum down to
. €heck the dimension . - - . - the base.lines
from the ship's center (center line
line etc.) marked
- on the berth
(@r by transit]
*Positioning: (Height)l e = = 1/8" ALl units }Check the re-
Check the gap of up- lationship witi
per end seams between the height of
units *{TI.BHD :
*Connecting parts be- .
. tween units. e=4+1/8" E-]‘.l units
*Discrepancy of ship's e = + 1/8" 1 units |Measuring by
center oot - -jtransit - .
, .
s
! H
: -1 i
[ : !




_ STANDARD AND TOLERANCE FOR A ,C. AT |H ATO SHIPYARD 10
I IFREQUENCY
SHOP | TEM TOLERANCE  jor measure-|  REMARKS
ING
ERECTI ON Positioning: Align- [ e =1/3 * t2 | Allunits '-"'f’. ta
ment of plates of T.
T. BHD BHD i
22
*Level: Check at the | e = + 1/4" All'units heck the be-
both end point of vel
upper end seam
*Per pendi cul ar: e = £ 1/4" Pl um down fro
Check at the outside the top (or
stiffener by transit)
*Positioning: (Width | e.=+1/8" All'units
Check the dimension
fromthe center line
marked the bottom sh
el
*Connecting parts be | e =+ 1/8" Allunits
tween units: Check the e
bevel s at seans and
butts
*Positioning: (Height } e = = 1/&" All units | check the al-

Check the relations
of upper end seams be
tween unics

G12
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STANDARD AND TOLERANCE FOR A,c ATIH AQ SHPYARD 11
FREQUENCY
SHOP ITEM TOLERANCE OF MEASURE-{  REMARKS
16

ERECTI ON *Positioning: (Length | e = £.1/&" All units | check the fr-
wise) Shift dimension ne space

L. BHD at the butt between
the L. BHD and the
bottom shel | unit
Level : (Lengthwise) | e = <+ 1/8" Al units Ycheck the be-
Check at the upper vel
and seam . :
*Perpendicular: Chec:§ e = + 1/4" (11 wnits | Plumdown “fron
at the for-end frane : . the top
of the unit. .
*positioning: (Height:} e = + 1/8" Al units |check the re-
Check the gap at the | ationship
upper end seam bet wee: with the height
units of T. BHD
*Connecting parts be- |e = + 1/8" Al units

tween units: Check thef
bevel s at seans and Iy
tts

st m bemm: sme 00

G13




STANDARD AND TOLERANCE FOR ¢, AT | H Al O  HSH PYARD 12
FREQUENCY=
SHOP | TEM TOLERANCE OF MEASURE- REMARKS
NG
ERECTI ON *Positioning: (Length| e = + 1/4" Vall units check the
wi se) Check shift di- rrame space
Upper Deck mension at butts be-
tween upper deck and
side shell/L. BHD
*Positioning: (Wdth)} e=+1/8" Al units
Check the relationshipy
with the ship's cen-
ter Line
*Connecting parts bhe- , € =+ 1/8 Allunits

tween uni t s: Check
the bevel s at seens
and butts

G-14




Check the heéight at :hf ;

pillars 'and BHD

*Connecting parts be-
tween units: Check the
bevels at seams and bu
tts

oWt e 09

V: 1/8"

All units

- S

STANDARD AND TOLERANCE FOR A.C. AT IHT ATOI SHIPYARD 13
[FREQUENCY
SHOP . ITEM TOLERANCE  jOF MEASURE- REMARKS
[ING
ERECTION *Positioning: (Lenght =& 1/4" Ltll units (Check the framd
wise) space
F'cle Deck Check the shift dim-
& ensioas and bevels at
Poop Deck the butts between the
deck and shell plates
/L.BHD
- *Positioning:. (Width) =+ 1/4" $ll units {Plum down from
Check the relationship L the top of_ the
with the ship's center fupper deck
#Level: (Transverse) = +1/6" . [All units [Check ‘the stra-
Check the knuckle at tness both at
the pillars and BHD illars and . .
HD
*Positioning: (Height)ie = + 3/ " eck the con-

ection to oth-
r pieces,




STANDARD AND TOLERANCE FOR A.C. AT IHI ATOI SHTPYARD

e

14
JFREQUENCY
SHOP ITEM TOLERANCE OF MEASURE- REMARYS
JING

ERECTION *Positioning: (Length| e = + 3/8" Shaft length
wise)

Grand Assembly Check the dimension

With from the after end of

Stern Frame Main Engine to the af
ter end of the Boss
*Positioning: (Iran- | e = + 1/8" *Plum down

- sverse) Check the from upper
center line of the . gudgion to lo-
ship from upper gud- . wer gudgeon
geon, lower gudgeon - - F Plum down fr-
to the center line on . . om lower gud-
the berth geon to the
berth

*Sight seeing of the | e: Measuring by
shaft center: Markingi (Transverse) transit
the center at the + 1.5/16
3 points on T. Top Height

*Connecting parts be-
tween units:

~Check the bevels at
seams and butts

~Fitting to the radiuﬂ

part of the keel plat

o o e e

+ 1.5/64"
.= + 1/8"

G-16

- — oo




G 17

STANDARD AND TOLERANCE FORA ¢ AC IH AIQ SHIPYARD 15
REQUENCY
SHOP | TEM TOLERANCE  Jor MEASURE- REMARKS
NG

ERECTI ON *Positioning: (Length| e = + 1/4" Check the .fr-
Wi se) . . ame space

Grand Assenbly Check the dimension

At Cant. Frane and bevels at the but
*positioning: (Trans-| e = + 1./8" Check the con-
verse) . tinuity with
Check the relation- the forward
ship with-the ship’'s unit '
center
*Rudder center: Check| ¢ = + 1.5/16" Check the re-
the dimensions, trans- lationship wit
verse, and |enghtw se rudder. center
with the upper gud- at upper gud-
geon geon ’
*Rudder center: (Hei- ¢~ 1/4 Dinension from
ght) . the steering
Check the dinensions gear flat top
between the flat top 0 uppper gud-
and the upper gudgeon geon top
*Level : e =4+ 1/8"
(LenEt hwi se). -
Check at the top on
the center Line




STANDARD AND TOLERANCE FOR A, €. AT IH Al QO _sHIPYARD 16

FREQUENCY :
SHOP | TEM TOLERANCE  |oF MEASURE- REMARKS
ING
ERECTI ON *Positioning: (LengTH| e = + 1/&4" d own
Wi se)
Gand Assenbly Check at the after
At the Bow and frame, with plating
Construction .
*Positioning: (Trans-| e = + 1/8" Measuring by
verse) . transit
Check the-relation-
ship with the center
line on the berth
*Positioning: (Height } e”*1/ 4" Check with the
Check the gap at the ei ght of the
seans between the uni ¢ | ongi t udi nal s

and afterward unit

Connecting parts be- | e = + 1/8"
tween units:

- Check the bevel s at
Seams and butt

-Check the connection
to the shell plates

" e sae

G-18
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SHOP

ITEM

ALLOWABLIE
TOLERANCE

STANDARD AND TOLERANCE FOR A.C. AT IHI ATOI SHIFYARD

17

FREQUENCY
OF MEASUR=-
ING

NC Burning Machine

*Check accuracy

*Accuracy Check: After
marking a square, mea-
suring diagonals

*Check gas keri compen
sation

*Check the discrepancy
of positions between
the marking equipment
and the cutting torch

*Check the roughness o]
the cut surface

5 times/day

1 time/weel

Flame Planer

*Width after gas cut-
ting

*Roughness of cut sur
face

*Bevel angle

e = + 1/64"

G-19

5 times/day
5 times/day

5 times/day
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APPENDIX H
SCHEDULE & PARTICULARS OF INSPECTION & TESTING (BULK CARRIER)
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O¥ : To be wiinessed by owner's inspector B
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*Pi1 ‘"eD $auisnpU| AABSH Swuoy ~owiomoRiys)

e, -

Mo T4 oty 8 S o

lewn 3

Y uw

1.

2.

J.

3.

; {tomarks s To be lollowed the our rof.!AK-019)

. . UENBRAL o

! o'°'.‘||l;' .--"

: NI : ; . . T T oy e b
All 1nspoctlon§ and teats are to bo gurried out in nccordunce with the Nule of .
Lloyd's llegistor of Shipping (LNS) und other Rules as required by the specification, .
and nlso IIL's »3SPAIS" & vQIuspee, | . .

' .
ALl ltoms doseribed in this "Purticulurs of Inspection & Teating" to be tested und
lnupoctod by tho Ounor's Supervisor and the upplicutlon to bo uppllad to the
Uvnoer's Jupervisor by the Builder ln'udvqnco. ’ ' ‘ . . ST y
lé-: "5"

5
.

Mutorlul Losty which aure roqnlrud by thu L " 3. uule to be tested uud lnapoctud in the
prosonce ol L.it.3,. surveyur and malters,

Ll .
whan Ouner's Superviser Is lnceuveniguee und/or not available for Inspection and

lest of some ftems, the Inspoction Lo be observed by the surveyor of soclety und/or
buildor's inspoetor, Rocord of these items will be submitted to the Owner.

. !
Until the aurrival and residence of uuthorized Owner's Supervisor at 1l Alol Shipyard,

Al)l Inspoctions und tests for any ltem of which vorlk hus been slorted shall be left
to L.it.3, Surveyor und/or. builder’s fnapector. .Tho result of which if.passed, '
shull bu uecepled by Owner, Rocord of these items will be submitted to the Owner.,

(Rewmarks 1 To be followod the onr f"“ AK-019) ot '
. N ¢
! !

B

2
2

!

3
" !
L]

—— em e wasane .
- abem—n e .

— - -
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%

y 1 HULL PART SHOP TEST & INSPECTION TtEM | - -
> - .
2 ' o ! [T
L .o i Lot c ] ¢ VITNESSED pY A
r 1'TEM KIND QF INSPECTION LR oW 1HL wEMARhS ;
' 1 dtern Crume ' : _—
g 1) Casting block Muterlul tost ]
] dough turn fionl inspection 0 0 0 /
> . . . . . . .
2) Ytern frume block f ‘ Inturngl;inapectlon | ! ! E o'.. o0 : j .
(Aftor assombly) Y M togt1 b Tt g9 g A '
d s . . . H .
"Pinnl fnspection 0 o0 0
- 2 ludder
-
¥ 1) Casting block Materinl test 0 o
i llough turn final inspection 0 o 0
5.
¢ 2) Rudder block Internul inspection ! 0 0
m L)
; Alr test - : 0O 0 : 0
; . Allgnmené inspection, . | : 0 o 0 (with stock) |
] ‘o T ! : .
3 3) Ituddor stack i . Matoriul test * |, : ! | 0 "
- . - ' . : o . ' ; ' ot
E o ' ; ; ?lqnl ln?poctlon' | . ! L : 0 i q : 0 ! g R
N M . ' . H . . ! ' !
g 4) Ruddor pintle [ i Mutoridl ‘test ; I l ! l | l SR I AR T IR B
o ‘ . ' - Pinal inspection’ ' ! ' ' 0 0o ! ' !
o : :
; 5) eamer boll for rudder Materiul tost . e o . A
s Rinnl fnupeclion 0n__0 1}

A}
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A

P ol e U r 1< v § I

Pi1 ‘"3 sauisapu) Aaosy owuny ~swilomoxiysy

()

1TEM
6) Nuddor carrier

Anchor & mooring

1) Anchor

2) Anchur chaln

3) Mawsor

Dock muchinory

1) Steerlag geur

.
KLIND UF'INSPECTIUN
¥inal in;poction' 1
i
P
A B R
Matorinl 'tost :
Proof test & finnl inspection

-
*w c—— -

Mutorlnl'tust . H

. 'roof deqt &xtfnnl lnspectloﬁ
o N b '
Proof teat! : ‘ "o .ot

Shop t&s@ &finul inspection

wIINESSED BY

- oo

I !
(Maf, certificate)

LR ov Inx REMARKS
; o v I
0 " '
0 0 o
0 "
0 0, 0; , '
i ] ¢ H ' : !
. “ .
1] 0 0 (At no loud)

2) Windlass Shop test & overhaul lnspoctl&n 0 0 (AL no loud)

3) Mooring wineh Shop test & overhnul inspection 0 ¥ o (At no loudi

4’ Lworguney firo pump Shop test & overhuul inspection 0 0 |

Cmgo wineh (Dejete) . ' ; '

5 Mast & posl : : Flnai ianectlon. . 0
6 Cargo ponr . 's i é T ; f ? : ; . ; i

1) buck vrane  (Revise) ; Pinal 1'na.pccuoln.' i | 5 0 o0 o© i : :
7 aleh cover ., § ; ' v o1 R 5 ‘o ! ! , : § P , ! ' '

1) Cavgo hnteh covoy . Pinat lqéngctlnn i g ' I ‘o ' b Q.




wrlme

cae 3 e NG SUB)

ot

- ol

S-H

Aapay DwHDH eouwslomoniyst

-pi ‘ecD ssusapul

(51 b
i ! .
. : WITNESSED BY '
ITEM KIND OF INSBECTION Lp ovw Il REMARKS
8 Accommnudation laddor & winch 5 Finanl lngpoctlon . . ' 0 ’ -
; i v . . T . Py y
9 Lifo suving oquipment Lo . ! "o . .o ‘ . .o .o .
1) Lite bout : - Shop toat & rinal luapoetlon o0 O X v
2) Bout duvit & winch Loud tast & finul lnspoction o o O N
3) Life ruft 0 . (UK certificato)
10 Ventilation & alr condltlonlng aystom ' ‘ | i ] y A \ i v . ; \
HE E"n! | ;|:o- | ] . . .
1) Mechunicul vontilator fan’ Shup tost ‘ ‘ .-t ‘ " , (Maf. rocord only)
2) Alr conditloner (machine) Shop toat % final inapection 0
11 Retrigevabling plunt (muchlno) Shop Losi & finunl inspection .
: . .
1
. » ]
Ly R
b
?'i N L}
'!!.0; | B .
. 8 [ [ H
' P ) ' :'_i : ; ‘.‘! .'.
] : '. ' ) )
' N T | . !:,
n.;|!|, g
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> 'l

CI °

1% & Zum

.,

1

. ¢ . ; '
11 HULL FART ON BOARD TEST & INSPsCTION ITEM . o

ITEM

Mull stuel constructlon
1) tlull steel blocks

2) Tauks, Cuargo hold & vold spuces

3) tuanks, Cuargo hold & Void spaces

4) Tuuks, Cargo hold & Vold spaces’

5) Bulkhoud, Doeckts & Acces holoes

0) Wolrigorating chambor

Hull outfitting
1) Lifo bout with duvit

2) discelluncous davits
3) Dock arune & boom

4) Duck muchine
(1) windlass

(2) Hooring winch
catro winch (belete)

5) Mochuuloul vontilutor

. Hurhlné Eest: | %

Y

KIND UF'INSPEUTIDN

. i
fipnl 1n§pectldn‘

Intorn&l fnspection
i

llydraulic test . ;
#lunl inspection t
) "oao‘toat P
vldéaiig test
| ':"
hond.& h%ndllné test !
' ﬂuud:&ih&ndllng éoat! é
. i

Lond & hundling test

Anchérlng tost '

. o
Oporation tost;

- cemea -

WITNESSED BY .
Lt oW LNf

0

0

1
.t.‘ !
REMARKS | .
o
.'.l
t .
(tnclude auir tost)
] )
| ",

N )
: '
(No loud) .
I ]
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R -1

P Y. P & rxt

Stew, T

v s

un

[ A
T IR i - WITNESSED bY L
LTEM Ckanw'op dnsvecrion, (LD D wew e eeets’ |
. L ¢ . 1 .
[ [ [ H 1t
6) Alr conultloning systom Vorhing tuest , \) v Do .
7) wet. smechloe for ral. provision Prossure test of piping (Por refl, 0 0
cuumboy x ulr conditlonlng provlsgou chamber) ‘
i
syslom Vacuun' test © ! 0 0 ' '
’ ’ . ' ‘ . Y . . '
Cuolling Llest 0 0
Hoating test (For ulr con, system) O . O
Operatlion test 0 . 0
Insulation test 0 0
' (For ref. provision chamber) : )
. . . . ] e . ] ‘ H
8) Accommodation ludder . Hundling test . . ; 0 .0
9) Galloy & lunudry equipnent Worling test 0 0
10) Cargo hatch cover Hose tost & oporntion test 0 0 0
11) Wuter tight hatleh & door lose testl 00 0 .
: . Vo !
. . . R . i . - , .,
12) Side scullle : Hose toa% Coy t : i | 1 .0 .0 0 i ! i '
. A ' . : R v,
. 4 1 N . [} H . . [} ' H . . R . [} . . * .
13) Anchor & chaln cuble ldentificution of marking 0 o {Before instullati
14) Emorgency firo pump - Working test 00 0
" ‘ . . N
) Uthers : v o ' o ' l ; U .
1) Buttom tnspeclion * Check 1 : : i .+ :0 0" 0 (vefore lounching
; E ; i o ! i L & in dry docking)
2) hugl abahl Munsunnmnnl ! i 00 0 {fie o Jounehing
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Simy widw L

(3 1

. 1.

P altien LT

“Bi ‘*0 3snPU| AABsH DwuoH -swiiomoxiys

(R

3)
4)
5)
6)

7)

8)
9)
10)

11)

11N
Molded deplh
Dralt mark
Ship's nune
Fregbourd mark ;

Inciining exporlment & 1ight
velght determinullon

Sen Lrial
Legul aqulpment
Accommodntion quurioer

Palnting

KIND OF INSPEGTION

t

_Honsurom;nt

Chock
turiing inspection

Cheol

Bullder's trinl & officinl trial

Check i ! ' '
i

_ Finol %nspecti&n

Pulnting inspection

VITNESSED Y

LR ov It
o 0o o
o 0 0

0 o
0o 0 0
o o v
o 0 0
0o 0 o
o o
o o

REMARRS I ;
(vefare luunchlné)
(vefore luunching)

(sefore luunching)

(According to the
Ii's "QISskn)
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wilv

T 1~ 1Y 8 emy

P NI lern o

1

111  MACHINERY PART SUHOE TEST &;INSPECTIOQ iTQM:

I'TEM

Main divsel weuglne !

. H i
1) ¥inul inspectlon after Linishing by‘mnchlno

Crankt ghati, thrust shatt & couplln".bolt for

Crasshand pin
Connsetling rod

Piston rod Cod

2) lNydruulic tost after Cinfshing by muchlﬁo

Cylindor juchot wilh cylindexr llner '

Platon crown

Cyllador cover

3) Shop trianl

4) Overhuul inspoctlon after shop triunl

Digmounting 1 eyllinder covor

Hithdruwing 1 vorkinyg piston

Uignysombling 1 crosshead bearling

Pisussombling 1 erant pln bearing

v
i
' I T
. : i .
Lond test

Safety dovice

UHovernor test

“e csmen -
- s e ——— -
e cms  coms o

" KIND OP INSPECTION

crank shaft

test

-eecomasen

e ca e = B s »

« @ e are ees -

o neecammm e o

o cuman e wewme

WITNESSED nY,
LR oW Il

C € ¢ © o © o C &- o

c. 0 © ©

e CcC o Q

cC-0 0.0

t

e © O ©O.

(=]

.9 ¢ &

S O Cc C

- - - -

REMARKS
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PI1 *°0D sausnpu] AADeH owuoy ~owtiomoxiysy

VITRESSED DY

e we -

. . . . " .
ITEY ) KIND OF INSPECTION i . L v .I"l REMARKS
Disassombling 1 crunk Journal beuring ; : i . D0 o 0
Dismounling 50% of fuel injection valves for sproy test ' ° 0 0 0 v
. H . . [} . . . .
2 Shafllng & propollor i ‘ '
1) Propeller Final inspoctlon : 0o o 0
. ] b
2) Propeller shuflt £inal inspection . o o o 0 '
Face-up Inspection of cone purt 0 0 0 (Vith cone gauge)
3) lntopmedlate shatt ' Final inspection 0 0
4) Stern Lube bearing Plond inspection 0
5) Coupling reamer bLoll & nul Flnul:iﬁapéctlod . i 0 0
. ; i R . . c. . R
3 Auxiltary boller Mydruullc test & final-inspection 0 0 0
4  Exbmust gas vconomizer Mydruullcztest & finnl anpgctlon 0 o0 0
3 Ulosel genorulor engino . . . : Loud tost & sufoly devico tlest 0 o 0 .
‘Overhuul inspeection : 0 o0 0 ‘
6 Compressor ) b
1) Main nir comprossor ‘ : ' Shop teét'& ovorhnui lnépocilon 0o 0 0
2) Ewergoncy alr compressor Shop iost;_ . . . ‘ 0 " (Mar, ruéord only)

T Alr rveservelr ) ) ) ' ' .

1) aio ulr rusorvolr C 'Hydruqllc test & finnl lnépéction o 0 0




Li-H

*pi1 **09 SSiusnpuUl Aapel owuoy -owilomoaiysy

[ R—~C L T

tem o 3 18

-’ nr

11

" 3) L0, puriflop

10

I'rEM
2) Aux. aly roeservolr

Aux, machines

1) Coullng son wator pump

2) Juchol cool. frosh watur pumnp
3) Piston cool, Lrosh water pump
4) Hallust punp

5) L.0, pump
6) Wivgn soparator & sludge pump

KIND OF ANSPECTION

VITNESSED DY

LR ow 1l

Hydraulic test & final inspection O , . O

P
P
Shop test'& overhaul inspection

Shop test & overhaul inspection

Shop test & overhuul inspection

‘Shop twét!&!overhdul Inspdction’
' : i .

. . | [ ) t
Shop test '8 overhuul inspection
Shop test & ovarhipul inspection

Pumps boing nobt described in above ure inspected & tested by mi,

U1l purifier
1) Menvy 1.0, puritioer

2) biosel ol puritier

tlout oxchunger

1) Jachot coovl. frosh ¥, cooler
2) Plston coul. Crosh W. cuolor

3) L.U. cooler
4) Digtiliing ploant

Shop teat & overhnul inspaction

Shop teét.& overhuul inspection

Shop test & ovorhaul inspdetion

. . . ] .
Hydrnulgc:tost & finnl inspaction

- :!l. t .
Hydraulio itest & finanl inspeetion
. { )

"ymruulic test & finul inspectlion
lydraulic tLost & finul inspectlion

D [y Ty g

o

0
0

Nt gxehnppors beolng nol desecihod in_nbove ave Inspoetod & tesbed by mi,

’

REMARKS

.
.

)

A
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‘B “°97 381ISAPU] AADSH DWUDH ~owiinmoniys]
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v
. . L WITNESSED BY , .
1MTEM . .+ KIND OF, INSPLCTION . v ! . L ov In1 REMARKS
. - Pl ! . v o ' '
11 Miscollansous machinoery T . o '
1) Bilge ofl sepurutor llydruulic.tost & final inspection ¥ o
v
2) Incinerator : Shop Lest' ' 0
3) Overheud crune Shop test ' _ : 0
4) Universal maching tool Shop test: . 0
o
!
' ‘
i .
L) i ]
]
' i
Ey :
' ’ *
-
t ¢ ! ‘ : ] ] ‘- .
’ L I e :
st ] !
! . . '
ior i
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Srree o
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3

b

1V MACHINERY PARY ON BOARD TEST & INSPECTION XITEM

11EM

1 Main dlesel englne

2 Shufilng & propoller
1) rropellor

2) dtugn tubu bearaing

-

KIND OF INSPECTION .
fitting inspection

Flushing insp. of L.,0. system

Cleuning insp. of crank case &
L.O. sump, tank

Setting of fual ofl valves
Sufely device lost

Uperntion test of roemote control
aystem

Soun trlu;

Ovorhaul inspection . -
(Uvorhuul ftems are to bo dotor-
mined by discusslon hetween
Owner & IN1 after sen trial)

, Vitting Inspectlon

. fuco-up inspuctlon of cone part

Pioul, luépoctlon
(After Cinnl mnchining)

© Pitting laspection

L

WITNESSED uY .
LR Oov INI . REMARKS

0o 0 o0 (Check of crunk
shuft deflectlion)

)
0 (Aftor Clushing)

o 0o o0 (According to the
test method)

o 0 0 (At 1HI shop)

b
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W orel eee,
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(1

1'rEN

3) Shatting

4) Stern tuboe oll seanl
5) Stern tube L.0, system

6) Coupling reumur bolt & nut

Aux, bollor
1) Satety valve

2, A.L.C, & ¥.\u,0. ﬂyﬂtum

3) Aux. boller & rolnted equipment

afler nssembiing

Exh, gus oconomizor

1) Satuely valve

9 Dlesel gensrulor

KIND OF INSPLECTIUN

Sighting inspection
Alignment Inspection

Leahnye test
Flushing inspection

Ylnul inapeclion

Flttﬂnd 1nspéct16n

]

Workiing test

Accumulation test

Safely dovice Lest
Vorhing test

lydraulic test

Working lest

HEE! ’
itLing inspeclion

orfielnl Lest

wITNESSED bBY

LR oW IMl Ill:!N:)llKS
0o 0 0
o 0 o0
0O 0 o0
0 o0

(At 28I shop)

0'0 (Cold sthriulage
bolls i)

0O 0 o (At aen trial)

0 0 o (At sea trial) .
0O 0 0 (Checﬂ of cruanl
shaft deflection)

o0 0 o (Accorvding Lo the
test method) '

Ili'
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1TEM

6 Nuddor & steorlng gour

1) Nudder cunter line

2) Gudgon bush

3) Uudéon yurt

1) Coupling reameyr bolt

3) Sufely valve foc steeriug gour
6} Steering guear

1) Muddar enrrfor & pintle -

1 Alr compressor

1) Alr comprossor

2)Suluty vulve
3) Sufaely device

8 Afr roservolr

1) Saluly valve

9 Hiscollupoous uux, mnchine

1) Basontiul machinory

(1) Covling sen wubler pump

. KIND OF INSPECEION

Sighting fuspection
Pititing inspectlion
After boring inspection
ritting inspoction
Herhing test

'
Steering Léab

Clourunce Lnspectlion

Alr oharging Lest
Auto, sturt & stop test

Worhlné tost

Operutiun Lest

Vorklné tost

Contering inspection

WITNESSED DY

L

ov

m1

NEMARKS

(Include cleurnnce
mensurement)

(Cold shrinkuge
bolts rit)

taL sen triul)

b
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10

M
(2) Juchot cool. fresh W. pump
(3) riston cool. fresh W, pump
(4) Ballast pump
(5) L.O. pump

2) Aux, muchlinery auto, doevico
(1) Auvtomutic chunge-over Llest

(2) Memoto sturt & stop
3) 0Ll puritior
4) nitge ol sepurator

5) tncincrulor

o) Uvurhoud crane
7) Unlvoersal muchine Luol
8) biscvilling plant,

Uthuyr tusl & fnspeeclion

1) Bwmeryguscy conbrul goar tor
VaUe Latdiy

D) et & bo,tde  Lumbid

KIND OF INSPECTION

Contering inspectlon -

Centering inspection
Centering inspection

Contering lnapection

Uperation test
Operation test
Operntion test
Operation test

s&roty dovico test

Uperation toestl

. Operntion test

Operation tost

Capucily tust

" wocking test

Cleankng tusp. (hofore L gne) ) Q fClean lonk oniy)

~

wITNESSED oY

Lt oy inl REMARKS
0 0
. H
0 0
0 0
0 0
0 0 0
0 0 L))
] 0
0 0
0
0 0
0 0 |
[
0 O (AL seu Lrluly
v 1] (V]




LI-H

*Pi1 ‘0D $BLIINPU| AADIH OWNOH -Bwilomoxniysy

P artine € T e VW5 TUmV SN W

aly

l‘l'l::n‘l.
3) Spure & Lool

4) Dry dock Inspectlion
(1) ¥ropellor

(2) Storn tube bouring

Chock & inspectlon

.

Gonoral {nspoection

Wear down gauging

- e e -

. KIND OF INSPECTION

WITNESSED BY

L ov  Luf
0 O

o 0o o
0o 0 0

REMARKS
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an)

A,

1)
)
3)
1)
5)

6)

7)
8)

Vv PIPING (SDOP TEST & ON BOARD TEST, INSPECTION 1TEM)

I'YEM
stop TusT
Plpes
ON BOAlD TEST & INSPECTION
F.0, plpo line
Moullng coil In F.0. tank
Milge & bullust line In Lank
Mlac, pipo lino Inslde celling
Fire & wonah dech line

€02 plpe line .

Bilge llne

llydeuulle 1llne for deck .machinery:

Afr venl plpe llne

KIND OF INSPECTION

Hiydraulic test

Hydraulic test
Hiydraulie tosl
Hydraulic tost

Bydraulic test

‘Working test

Prossuro tost
Dlow Llust
Suction tesl

Horlkiing test

Flooding test

VITNESSED DY

L ow INI
0 0
o 0 o
0O 0 ¢

0 0

0O 0 O
o 0 0
0o 0o o
0

0O o0 o0
0 O

REMARKS

(According to the

LR ltule)

(Mull piping)

(sy uir)

{include L.O.
flushing)

b
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Y1  BELECTRLC PART SUHOP TEST & INSPECTION ITHEM . '

1PEM
Electric gonurutor

Switchboard

Motor for-uux, machinory

(75Kv & over)

Startor {For cusentiul machinery)

Rudlo vquipnoent

KIND OF INSPECTION

Shop
Shop

Shop

Shop

Shop

' .
test & final luspectlion
Lési & finnl lnspection

t;si & finul lnspectién

Lesi & fiﬁul inapection

test & final Inspection

NITNESSED.DY
LR ow Il
o 0 o
o 0 o
0 »

0
0 0

. NEMARNS

(Maf. record only)
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Vil BLECTRIC FART ON HOARD TEST &

1M
1 Klectric generulor
2 Swilchbourd
3 Molor & conlrol gour

4 Lighting cquipnuntl

1) auvigation Light
2) uignnl light
3) Uanoral 1ight

5 Noulicuf & intevior communication
syslem

6 flndlo vquipmunt
7 IBloectrle cublo
8 UCmoervgoncy atop system for motor

9 fIndlcator systom

INSPECTIUN YTLEM

KIND OF INSPECTION
Lond Lest & safety device test
Actunl service tost & sufety

dovice lLost
Actuul .survice test

Lighting lust
Lighting lost
Lighting Lost

Aclunl sorvice test

Synthetic oporntion test
Insulation rosistance test
Opoernation test

Contirmation test

WITNESSED BY

Lit

0

0

oV

0

0

=

mr
0

0

REMARKS

(-

G 30 F)



(2.3

1. .

2.

3.

5.

- GENERAL.

All inspactions and tosts are fo be caurried out in nccordance with the Rule of
Lloyd's Rogistar of Shipping (LN3) and other Rules ns required by the specilfication, |
and niso INL's *SPALS® & "pISsIv.

. . . .
All items doscribed in this "Purticulars of Inspection & Testing" (o bo tested und
inspected by tho Uuner's Supervisor and the application to be npplied Lo the

Ouwnor's Supervisor by the Builder In.udvanca,

Mulorinl tosts which are required by tho L.R.8. Rule to be tested und Inspected in the
prosence ol L.it.¥. survoyuvr ana mulers,

ahon Ownor's Supurvisor 1s inconvenienco and/or not available for inspection and
tost of seme ilems, the lnapection Lo be obuserved by the surveyor of socloty und/or
builder's Inspector, flecord of Lhese Ltems will bo submitted to thbk Uwnor.

. t

Until the arrival and residenco of authorized Uwnor's Supervisor at INI Alol Shipyard,

. ALl fuspectlons and tosts for uny item ol which work hus beon slarted shall be left

to L.N.8. Survoyor and/or builder's inspector. Tho result of which, it pnaiud,
shull be wccopted by Owner. uocOYJ of thesg items will be submitted to the Ovnor,

T w220 28

Sz

~ayeyjaneny

oy
-~

'.(

17 .
7 -

2
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1 HULL PART SHOP TEST & INSPECTION | TEM

TEM

1 Stern frunmo
1) Casting block

2) Stern frune block
(After asenbly)

2 Rudder
i) Casting block

2) Rudder bl ock

3) Rudder stock

4) Ruddor pintle

5) Rcuror bolt for rudder

KIND OF | NSPECTION

Mat eri al test

Rough turn final inspection

I nternal inspection
“Air test”
Final inspection

Material test
Rough turn final inspection

Internal inspection
Air test
Al l gnment i nspection

Materiul test
Final inspection

Material | ost

Final inspection

Mat eri al test
Lings  Lion

W TNESSED BY

LR Ow 111
0 M
0 0] 0
0 o)
0

0 0 0

0

0
0 0 0
0 *
0 0 0
0 *
0 0
0 *

REMARKS

(with stock)
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VITNESSED DBY

1TEM KIND OF. INSPEGI‘I(.)N Lt ov Iux REMARKRS
6) Nudder carrier Finol 1nspecllon . : o '
3 Anchor & mooring ‘ )
1) Anchor Materinl test 0 "
Proof test & ginal inspection - 0 0'
2) Anchor chain . Hnterlnl.tcst 0 ",
Proof test & final ln;pection. o b
3) Wawser Proof test - . (Maf. certificate)
4 Deck machinery R . : . .
1) Stecering geor Shop tost &tlnui inspection 0 0O o (At no load)
2) Windlusa Sth test & oQo;hnuliinspecClon 0 0 (At no load)
¢ 3) Mooring vinch Shop te;t‘& overhuulzlnspoétion 0 0 (At no lond)
. A)zBargo-vwinch .z mSh;pztoévzuzogorhﬁukéiﬁapnuiton===0=r**'"”“0: ‘
4 #) Emergency fire pump _ Shop te;t,& ovqrhhul lnspe&tlon 0 : 0 '
5 dast & post ‘ Fiénl i&apectlon 0 .
6 Cargo goar l g; .
1) “Jkiﬁﬁ?qgom:&upos$= Fiiul l&onctlon - 0 0
71 MNatceh cover’ . ' - : Z. |
1) Gireo hatch covay . Finnl iggpnction ’ ; 0 0 )
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- WITNESSED bY
I1TEN KIND OF INSPECTION Lt ovy It REMARKS

8 Accommodation ladder & winch Finul inspection o. '
9 Lifo saving equipment

1) Life boat Shop test & flnul inapection o 0 O

2) Bout davit & winch Lond test. & finul inspection 0 0,

3) Life raft . 0 » (MK certificnte)
10 Ventilalion & air conditionlng syatem ) '

1) Mechanicnl ventilutor fan Shop test : * (Maf. record only)

2) Air conditioner {mochine) Shop test & finul fnspection 0

11 Refrigerating plant (machine) Shop tost & finul inspection . 0
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1

11  HULL PARE ON BOARD TEST & INSPECTION ITEM

116
flull steel constructlon

1) Muil steel blocks

2) Tunka; Cargo hold & vold spuces
3} Tanks, Curgo held & Vold apances
4) Tunks, Cargo hold & Vold spacos
5) pulkhead, Decks & Accos holes
6) Nefrlgorating chumbor

Hull oullitting
1) Lifo bout with duvit

2) Miscellanvous davits
3} Deck srane & boom

4) beck muchine
(1) windluss
(2) Mooring winch

KIND O INSPECTION

Final inspection
Internal inspocgion
Hydrnullq tost
Final inspoction
lfoao test ﬁ

looding test

Load & handling test
Loud & hundling test

Loud & handiing test

Anchqunu test.
Oporation test

WITNESSED BY

LR oW 1INl
0 0
o 0o O
o 0 O
0o o
0 0
0 0
0o 0 O
o 0
0o 0 o©
o 0o o
o o

(.3) targo. wingh v & - zacs sanzzznaibond v bog t=inn =

*

5) dechuntcul ventitntor

Worliing test

REMARKS

(Include alr test)

(No loud)
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11BN KIND OF IKSPECTION Lit uw 1l REMA RS
6) Alr congliioning system Working test 0 v
7) wet. wuchine for ref. proviston Preassuro test of piping (Por ref. 0 0
chumbur & alr conditionlng provision chamber)
system Vacuum test o 0
Cooling test 0 0
llenting test (For alr con, system) 0 O
Operution test 0 (4]
' Insulation test 0 0
(For ref. provislon chamber)
8) Accommodotlion ladder Handling test 0 0
9) Unlley & laundry equipment Working test o ; 0 0
10) Cargo hatch cover Hoso test & operation test 0o 0o O
11) Mater tight hutch & door lloso test 00 0
12) Side scullle flose test 00 0
13) Anchor & chuln cuble 'ldontlflcntlon of marking 0 0
14) Emorgency Fire pump Worlting test 0 0 o
3 Vthers
1) Bottom Inspection Chech 00 0
2)_bheed sight Mensueemant . o0

W1TMESSED bY

{Before instnllati

(Before launching
& in dry docking)

un)

Wetare todnehing

1]
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3)
4)
5)
6)

7)

8)
9)
10)

1)

1rEd -
Molded doptlh
Dratt mark
Ship's name
Freebourd mark .

Inclining experiment & light
velght determination

Sen trial
Legal oqulpment
Accommodution quarter

Puinting

KIND OF INSPECTION
Measuroment

Chectc

tarkiing fnspection

Checlt

WITNESSED BY
ow

LR

0

0

0

0

Builder's trinl & officinl trinl O

Check

_ Finul inspection

Painting inspection

0

0

0

ms

0

0

REMARKS

(Betore luunching)
(Beforée launching)
(Before luunching)

{

)

!

(According to the
I1's "QISSPY)
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111 MACHINERY PART SHOP TEST & INSYECTION ITEM

1TEM K1ND OF INSPECTION

Main diesel engine
1) Fioul inspection after Cinishing by machine

Crunh shaft, thrust shaft & coupling bolt for crank shaft

Croashend pin
Connuciing rod

I'iston rod

2) Nlydraulic tost after finishing by machine
Cylinder jucket with cylinder liner

Plston crown

Cylinder cover

3) Sbhop trianl Load test
Safety device test

Governor test

4) Overhuul inspection after shop trinl
Dismounting 1 cylinder cover
Yithdvaving 1 vorking piston
bisnssembiing 1 erosshead benring

Disassombling { crank pin bearing

WITNESSED bY

LR o¥ 1INl
o o o
0o 0o o
o 0 o
0 0 0
o 0 o
o o0 o
0 0 o
0o 0 o0

0 o
0 o
0 0 0
o 0 o

0 0 0

0o o0 o

REMARKS
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WITNESSED BY

I'TEH KIND OF INSPECTION Lk oy 1t REMARKS
Disassombling 1 erank journul beuring 0 0 0
Dismounting 50% of fuel injection valves for spray test o o0 0

2 Shafillng & propoller

1) Fropeller Fionl inspection 0O o 0
2) Propeller shaft Final inspection o o 0
Face-up inspection of cone purt 0 O 0 (Vith cone gauge)
3) lutermodiate shaft Final inspoction 0 0
4) Stern tube benring Pinul inspection 0
5) Coupling reamer Lolt & nut Finul inspectlon . 0 0
3 Auxiliary bollor _ llydraulic test & finnld inspehtlon 0 o0 0
4  Exhuust gus economlzer Hydraulic tesl & finul inspection O O . 0
5 Diesol gonerntor engine Loud teat & sufely devico test 0O o 0’
Overhuul inapoction - 0 o 0
6 Compresgor
1) Muin air compressor Shop test & overhnul Inspectjon 0O o
2) Ewmergoncy nir comprossor Shop test ‘ 0 " {Mef. record only)

T Alr resecvolr

1) Main ulr reservoir - WBydraulle test & final inspection 0 O 0
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WITNESSED BY
TEM KIND OF INSPECTION LROW IHI REMARKS
2) Aux. air roservoir Hlydraullo test & final inspection O 0
Aux. muchines
1) Coding sea water pump Shop test & overhaul inspection O 0 O
2) Jucket cool. fresh water pump Shop test & overhaul inspection O 0 0
3) Piston cool. fresh water pump Shop test & overhaul inspection O 0 0
4) Ballust pump Shop test & ovurhaul inspection O 0 O
5) L.O. pump Shop test & overhaul inspection O 0 O
Pumps booing not described in above are inspected & tested by IHI.
011 purlllor
1) Heavy F.O. purifior Shop test & ovcrhaul inspection O 0
2) Diesal 0il purifier Shop test & overhaul inspection O 0
3) L.O. purifier Shop test & ovorhaul inspection O 0
Hent exchanger
1) Jacket 0001. f'resh W. cooler Hydraulic test &  fina inspection O | O
2) Piston cool. fresh W. cooler Hydraulic test & final inspection O 0
3) L.o). cooler Hydraulic last & final inspection O 0
4) Distiling plant Hydraulic last & final inspection 0

Henl uxehungors beeivg nob deseribed _in nhove ure inspected & tested by INE,
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LV MACHINERY PART ON BOARD TEST & INSPECYION XITEM

ITEM . KIND OF INSPECTION

1 Maln diesel engino Fitting inspection

Plushing insp. of L.0. system

Cleuning insp, of crank case &
L.0, sump. tank

Setting of fuel oil valves
Sufely ddvice test -

Operation test of remota control
system '

Son trial

Overhaul inspection

(Overhuul items are to be detor-
mined by discusslom butween
Ownor & Il ufter sea trial)

2 Shufting & propelier
1) Propoller Fitting inspaction

Fuco-up inspectlon of cone part

2) Stern tube bearing Finul. inspoction
(After rinal muchining)

Fitting inspoection

VITNESSED BY

LR oW INX
0 0 O

0

o 0

o 0 o

o 0 O

0

o 0 o0

0 0 v

REMARKS

(Check of crank
shaft deflection)

(Arter flushing)

{According to the
test method)

(At 111 shop)

N

N
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1TEM

3) Shatting

4) Stern tube oll senl
5) Stern tubo L.O, system

6) Coupling reumur bolt & nut

3 Aux. boller
1) Sufety valve

2) A.C.C, & I H.C, systom

J) Aux, bailer & reluted equipment
after nssembling

4 Lxh, gas economizer

1) Safety vulve

5 Diosel generutor

KIND OF INSPECTION

Sighting inspection
Aligament inspection

Loukagoe test
Flushing inspection

Ploul inspection
Fitting inspection

YWorlting test

Accﬁmulutlon test

Safety dovice lost
Vorling test

Bydraulic test

Working test

Fitting inspection

Official Lest

WITNESSED DY

LR

0
0

ow

0
0

1

0
0

‘s e

REMARKRS

(At 1UX shop)

(Cold shrinkage
bolls fit)

(At sea triul)

(At sea trial)

. {Check of crunk

shuft deflection)

(According to the
test method)
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6

116N

tudder & stderlng geayr

1) Wuddor conter line

2) Uudgen bush
3) tudgen part
4) Coupling rounmer bolt

5) Sately valve for sicoring guur

6) steering gear

‘1) tudder currior & pintle

1

8

9

Alr comprossor

1) Alv compressor

2)Suletly vulve
3) Suletly devico

Aly roservolr
1) Sutoty valve
Mlacellunvous nux, machine

1) Essuntigl muchinory
(1) Cooling sen water pump

KIND OF INSPECTLIUN

Sighting inspection
Fitting inspection
Aftor boring inspection
Fitting inspection
Worhing test

Stéerlng test -

Cleuruance inspection’

Alr.churglng Lest
Aulo. start & stop tesv

Vorking test

Uperation test

Working tost

Conterlny inspection

VITNESSED BY

LR oW INI
0O 0 0
0o o O
o o0 O
0o 0 O
¢ ¢
o o0 0
0o 0 o
o 0 .0
0 o0 O
o o0 0

0 0

REMARKS

{Include clearance
meunsurement)

(Cold shrinhuge
bolts fit)

tav seu trial)




YOI ler, €M Y4 Y g ia¥ ] ¢

Se-H

suiiiny -cuwiilomaxiysy.

Q16

1M
(2) Jucket cool, fresh W, pump
(3) riston cool. fresh ¥, pump
t4) vallast bump
(5) L.O, pump

2) Aux, muchlnery auto. device
(1) Aulomatlec chunge-ovor test

(2) Remote sturt & stop
3) Vil puritler
4) vilge oll separuntor

5) Incineratlor

6) Overhoud crane
7) Universal muchine tool
8) bisvidting plant

10 uther test & inspection

1) bmorgeney conlreol gear for
YoUs tutihs

RAIND OF INSPECTION

Centering
Centoring
Coentering

Centering

Operation
Operution
Operantion

Operation

inspectlion
inspection
inspection

fnspection

tost
test
tost

test

Sufely device test

Operation

Uperntion

Operulion

test

tost

test

Gupnclity test

working test

.___._ll_rh24_ﬂLiuAh_Jnnkﬁ_________.____._£U£Anﬂna_Lnan;_LhnImxn:f1111ng)

WITNESSED Y

LR ov 1 REMARKS
0 0
0 0
o 0
0 0
o o o
0 o0 0
o 0
0 0
0 0 -0
0
0 0
0O o0
0 0 (AL sen trinl)
(V} 0 v
00 (Gheah {nnk _only)
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LTEM
3) Spare & tool

4) Dry dock inspectleon
(1) Propeller

(2) Stern tube bearing

WITMESSED BY

NIND OF INSPECTION LR ow hd
Chechk & inspection 0 O
General inspoction o 0 O
Woar down gauging o 0 O

REMARKS
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A,

B,
1)
2)
3)

.4)
5)

0)

1)
8)

9)

V. PIPING (SHUP TEST & ON BOARD TEST, INSPECTION 1TEM)

I'r'eM
siopr PLST
Pipes
ON DUAKD TEST & INSPECTION
F.0, pipe line
Houtlné coll in 1,0, tank
Bilge & ballust Line in tunk
Misc. pipe line Inside celling
Pire & wush deck Lino

€02 plpe ilnu

DBilge line
Uydruulic line for deck machinery

Alr vent pipe line

KIND OF INSPECTION

llydraunlic test

llydroulic test
Hydraoulic toest
Uydrnullc\test
Bydroulic test
Working test

Pressure test
Dlow test
Suction tesat

Horking test

Flooding test

VITNESSED BY

LR o¥W 1Ill
o 0
o 0 o
o o0 o

0O o0
0O o O
0 o 0
0 0
0O 0 o
0O 0

REMARKS
(According to

LR Rule)

(Mull piping)

(8y air)

(Include L.O,
flushing)

the
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- ¥1  ELECTRIC PART SUOP TEST & INSFECTION XTEM

I'TEM
Blectric generantor
Swilchbourd

Motor lor nux. maghinery
(758% & over)

Starter (For essential machinery) -

Rtadio equipment

KIAD OF INSPECTION LR O%
Shop test & final inspection 0
Shop tlest & flgul inspection 0
Shop test & [inul léspcction 0

Shop tost & finul inspection

Shop test & final inspection 0

WITNESSED BY

111

0

0

REMARKS

(Maf, record only)
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Vil BLECTRIC PART ON sOARD TEST &

PRV
Electric gonerator
Syl tchboard
Motor & controel geur

Lighting equipment

1) savipation light
2) Signal light
3) Genernl light

Nuuticaul & interior comnunigation
aystem r

tndio oéulpment

llectric cublo

Emergoncy stop system for mrton
1

Indicator system

INSPECTION ITEM

RIND OF IN$PECTION
Lond test & sufely device test
Actunl service test & sufety

device test
Actuel sorvice test

Lighting test
Lighting tlest
Lighting test

Actunl servico test

Synthetic operation test
lnsuTition resistance test
Operntion test

Confirmation Lest

WITNESSED BY

LR oW
0 0
0 0
0
0 0
0

11

0

0

REMARKRS
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APPENDI X |
PROCEDURE OF OFFI CI AL SEA TRIAL (BULK CARRIER)



(Y29)

IBl BLI OGRAPHY

.

.fe
F JLYNTRY)
[f“’ =, .3

‘;‘al-. r 2 it

TR
2% ¢

.ﬁ'--; c: Al
..:u 4N AN

TN

| s roptd

L= 4,0
iTeip
3110 -

R
e

L X
C I

o :. Tr 3.
O
ii" 3 “hiy
1T YRR
L;j,‘f‘ = CONFERRED W TH
e = | =oLL DESIGY sEc. P
i“!-w-f 7 :
T | moLL ammaver sex. | »s
N, .o
::_-,‘!n
s ELEC. DESIEN SI. | 22
T Q.C. ¥0.2, X0.3 SEZC. | -:
g ganls . .
-1 1 m- 2'{0.2 Pm. 5'.:.'2. ! k4 3
.|! v ed
et mmare DOCK MASTER | 22

Ml
nacze| s
™
p—
]
Canl 10 I8 AP . s -
’!:If‘ isliizowelizaetiorimn flzowy indusisies 6o, L34

N et SHIPS DESIGN DEFT. (aior), &3G. FITT. DESIGK Gioup

e ——————
BN N Pelehd WA R YR . I-1 TOTAL W, GF SHIETS: 2>

L]




(2/ Yy

INDEX

A. GERNERAL INSTRUCTION FOR SEL TRIAL

1. Test. Condition and Place
2. Test ltem

B. DESCRI PTION OF EACH TRIAL AND TEST

1. Progressive speed Trial
2. Endurance and Fuel O Consunption Test
3. Crash Stop Astern Test

4. Full Speed Astern Test
5. Mninum Revolution Test
‘w6, Starting Test
‘,+7. Torsional Vibration & Hull Vibration Test —
~+8. Turning Test
9. Steering Test
10. Anchoring Test
11. Exh. Gas Econom zcr Evaporation Test
12. Fresh Water Generator Capacity Test

| 13. Other Test

Page

)

s
20

12
13
4
15
16
17
18

19
20

21

ARG Wl M PL4ATI &

.- 1-2

Ishikewsjima. Herims Heavy Industries Ca.;ittd




.

e Ll A -
c.q/s..xsmchsaommmsr , .. . N
. H/E Egergency Trip Test by Humal 23
o. - . L.
) . 2. x/s Sefety. Cut-Out Test & Overr;d;ng Test mmm——m—eet 23
. ' . M/E Auz. Dlowver nperatxon Test 23 J
. ) De wmmnwmmcm_xmsnz : - ‘ .
» 1. Tain Esgize - ' 24
. - 9, Surbo. Charger for Main Engine .28
"+ % _Diesel Generator . - 25.
- R ps R . ]
© LA hd i : L hikd . . . Y . . A .
o : 4. * Other Ausiliary Machine e : 26
: . 5 . Other Temperature = — 27T; .
. - I . - . e -
o k. nxsmccrzb RESULT OF SEA TRIAL - 23
» .. . vt L . LT .
- - ..’ - - .. . . - . -
o - L. . - ] : . :.... = o . . - .. .-;.
. '. N : & . .. '0. : - . e -
gt = R [ 38 i . '. - - R
. SRR . - .. T S o
- A ) .. ': -... --’. .. - :. . . .::..:-
.. . S . |
) . ) . ) * - M * M - - ‘\.
- ® . .'o . . . ., . -.: . ... . - .
. . . . o‘ - . hd ]
E B aec. a4 vbaZ2 e T, -, . lshikewaojime- Herimo leavy Ingustries Co., L16-



Ao GEUPAL INSTRUCTION FOR SPA TRIAL

This sea trial is to be executed to ensure the performance of
the vessel at sea.

1. Test Condition and Pl ace

7.02

NOTE : 1. Above condition for official sea trial is tobe

applied only for speed trial.

2. Draft measuremt shall be done by reading draft

mark with the eye froma boat before the dcparture
of sea. trial.

3. Specific gravity and tenperature of sea water to be
measured before the departnre of sea trial.

4. Displacement of the vessel is to be estimted by
nunerical table.

2. Test ltem

It depends on this drawing and trial schedule.

Err—— i
B ARES 16 Ad P2 o Ishikowajimec. Horime Heevy Indusiries Ce., lid.
: . - 4




.

i B. DESCIRPTION OP EACH TRIAL AND TEST ) .
1. Prorressive sneed trial 3 .

1.1 Test Method

Tize elapsed over a course of running of 1.0 mile ‘is to be
messured by Dladio Wave Measuring Speed System (MARSMEC-2),
and the pean speed at each Horse power is to be calculated.

* Main eagine ouipui and main sbaft RFM are as below @

% Rated Brake
+ * {Hain Shafi RTM Horse Power
Yormal | abt. 25/ 10260 )
& “MCR abt. 57 -. 727,400

%* parked test /S to be eonan:teé. only for Zirst vesseld

NOTE ¢ 1. Two(2) consecuiive rans sliernative in direction is
40 be excuted in each series ol run zt the saze
speed and t0 be uninterrupted and performed in

. .sequence. . -

.- . " 2. Estimated main engine barred range is as follows

' *. and this range is to be quickly passed.

| 78 jtp2— | 22 iTPm

3« ¥ain shaft revolntion may be changeable in order to
keep the above rated brake horse power zs possidle.

. S % Dnrm: approaching ruoning and speed messurement, the
. rudder movement for course sdjustmeont has To be
within 3° and its fregquency be minimized.

. S Max. allowable revolution is TpRe

6. Main engine speed is to be controlled by goverzer
regulating system.

O ARIZ W) A4 PO2TX 4

ishikowajime. Harimo Heevy Industries Co., lid.



1.2 Comrunication .
s
) GRERAL
I V/E ==cf
- . - (Fro= W/E)
EPH adjusted
Ready for conrse in Direct Pablie
Course in telephbone addresser
. Ready for course out
| ’ Course out
End ) .
=
, .
- -
»

B ARER (4 &6 pLaTX &

Ishikowojime. Harime Heovy industries Ca., lid.
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1.3 Data to be neasured

Undernentioned items are to be neasured and recorded. AllLofnent

(1) Course, weather, sea condition, wnd velocity, (Hul'I part)
wind direction and water depth

(2) Elapsed tine overa cowse of a mle given b (Hul'l part)
Radio \Mve Measuring Speed System (I\/ARSI\/EC—Z{.

(3) Main Engine output is measured by "MAIHAK®
torsion meter at each load as soon as course in
conpleted and determned by fol | ow ng
equat 1 on.

(a) Brake Horse Power

EKP = xNx-%-x:'r

0.71620

BEP : Brake Horse Power (PS)
H 3 Main sheft revolution (BPM)

T : Heading of torque neter on NAl HAK
torsion meter

s . . Number of reading torque meter (Ton-meter)
(4) Measurenent of main shaft revolution (Mach. part)

At the time of speed test, mean revolution for

3 mnutes after course in is nmeasured by
integration type of electronic digital counter for
offrcial sea trial.

(s) Measurement in Engine Room - (Mach. part’

Instruments equipped in the Control Roomis to be
measured once ‘as each NE output run and |ocal

instruments and ME cylinder maxinum pressure to

be neasured once at the tine of 4/4 max. output

¥here, refer to PAUE (<S4 ) "H. Gther measuri

position of machinery part" with regard to |oca
weasuring pesition,

The local instruments to be measured that normal output

The following data in C/R are to be obtained at each run.

0 Load indicator
o T/C revolution
0 Seavenging air pressure

EE———————————— —————]
Y
AMS (0. & boazx o . Ishikawojima. Harime Heavy industries Co., Ld,
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Nven o . ca— oo mat
3

(&)

2. Endurance and Fuel o0il consumption test

2.1 Test Method °
. (1) Esdurance test at norzal outiput .

This test shall'be conducted for a periocd of { & )
Bours by using (#54vY ) fuel oil. During this tess,
( 2 ) bours fuel ¢il consumption measurement is

40 be carriedout. -

- . e

" 2. . Data to be measured allotment

Under-menticned items are to be measured md:reeor:ied. .

(1) M/E ocutpnt is to be measured two(2) times -
fotally, ence at Inel oil consuzption test and
ance ai other internel. .F

« ZEguation for calcuht;cn of
mozentary ouiput is =hown on B = 1.5 itex
of progressive speed trial. Caleulation
method for M/E mean ourput is as below :

. (MacE. PaRT)

' mean oulput
. - ( total menn revolution durine P.0. consumotion test
Bean revolution for 3 [inutes 2t oULPRT Beasuring

% ° momentary . output ) S

Main shaft revolution is to be obtained as

3 minute's =ean revolution at outnut measuring
by using te=porary integration type of elcetronic
Qigital revolution counter. The total
mean revoluiion is aiso to be calculazed {rom
start to the end of F.0. consumption test.

by reading a-integratiny counter, ns.mg elock

on mapneuvering stand in I/R.

)3

(2) (MACH. PART)

B ARER. (W) AL POaZX o

fshikowajima. Harima Heavy Industries Cu., lid.’
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- (%/ )

) (3) Fuel o0il consumption is measured by reading of ship's flow a.etgr.
2rom start to the epd of test and the consumption rate

: converted to low ealorific walue {10,200) Ecal/kg is obtaimed
Dy the following forzula.

QxSxCxHxKx 1000

@& == bk x £ 4L .
G2 = P.0. consumption zate /PS.br
Q = Differeance of reading betveen z )

T e :
8 = Specific weight of Iuel oil &/j_ ) :
€ ~m Error of flow meter .
E = low calorific valuc of used F.O.

at the trial. ] Keal/ig
b = Elpased timo for test - @hou.n
. = Hean brake horse pover S :

KX = Volume coaversion ecefﬁ.;ient of P.0,
HEl = Standard low calorific value 10,200 Keal/kg .

Fuel 0il is to be analysed 2t No.l dioi |
workts chemical testing grounp and table
be issued.

{4) ‘Test Condition .

) Main engine governor control is %o be limited by fuel
':j l.'uhdve /s-v:a'-;?' Jeresr,

t) * The vessel is to run as straight as possible for measuring
cu . bain engine cutputi.

(5) Measurement in B/R | )

Insiroments in C/R is to be measured st each M/E euiput
measurement. <. .
local instruments is to be measured once during this test.
.local measuring position is referved to "3 Measuring
. position of machinery side” om page { 26 ).

-

ishikowajimo. Harime Heavy Industries Co., L2d.
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3« Crash Stop Astern Teaz ° : -

3..1

-Tut Hethod )

¥ith the ship under full abead going at normal BPM, "Full
astern” iz ordered, and revised to planned full astern '
Tevolution abte ( /27 )rpm. Until astern revolution is
setiled ship contiaues to run. After sstern revolution
settled, full speed sastern test is carried out as described

in item 5. . :
%2 Commniestion -
. dnte
Order- cnmi:tion Heans Bemarks

Preparation over | /R to WA | telephene

Ready for asterns | W/E to E/R telephone . (stand by)

Order of sstern ¥/O to E/R télegrap!i (astern full)

seﬁ%ﬁ“ﬁgﬂt ER to W/E telephone
of Sebsuring I/2 to W/5 | telephone
Pinish of full - o
... speed astern test | E/B to W/ | telephone : )
, .
33 Daia 1o be measured

Undermenticned items are to be neasared and recorded

* (1) Time, weatber, wind vel'ocity, wind direction
and sea conditions at "Full Astern”™ order. {EULL PART)

* # {2) Change of shipfs speed from *Tull Astern®

order to asiern speed setilement (by throving (LULL PART)

. wooden piece)
* (3) Change of ship’s course from "Full Asters® -
order o astern speed settlement by gyro (muLL pAnT)
CODERTe

.(3) Mentiecned items-on diagram of mext page.

* warked items is to be measured only for first vessel.

(anomnt )

O ANCE L M PoaTX o

tshikawejimo. Hotime Heovy industries Ce., Llid.
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Disgran for Crash Astern Test .o

CRASL STCP ASTERN TEST ) -

* SFULL ASTERN™ ORDIZL

L
_ ‘/ SHIP'S SPEDD

MAIN SHAFT REVOLUTION :
ZI N /

1 ‘4 & S
r
R I B ‘

ANEAD
*»
”

|
ASTEQWN
o

CRASH STOP ASTERN TEST Jotment

- o Specd belore *FOLL M\’m PART
4 | order :

g | Speed after astera -
revolution settled

| Time unitl skipt!s stop - . -

> Time until astern speed . "
D | settled from “FULL ASTERNM "

acdes :

13
Main shaft revolution - § .
E | pefore "FULL ASTEEN order —ou- PAIG .

» {’ Yain shaft revalution ! -

after astern rovolution i
et

Tize until shaft siop from :

RTULL ASTE2N" order i

TIY

Tize until sbafi revolution
settled from "FULL ASTEIN®

ories

¢ | Zrom “FULL iSTEDN™ order i . .-

‘ D ASSS WL M SL2aZXR 4

' e o o

-

fshikawejime. Harime Heavy Induttries Co., Lid.
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b . Full Speed Astern Test

4.1 Test Method

This test is to be conducted for about 15 mnutes after
the settlenent of astern shaft revolution during crash
astern test.

4.2 Data to be neasured
Undernentioned itens are to be neasured and recorded. (alloterent)

(1) main, shaft revolution isto be measured once b
tenporary integration type of electronic digita

couln'éer for ses trial after revolution (Mach part)
settled.
(2) Qher general measurement are to he taken once by
only 1nstruments equipped in control room after
revolution settled.

DARD (i m beasx o 1 léshik-woiimn. Horima Heavy Industries Ca., l3d.



(131)

S. Hinisuz Revoiution Test

5.1 Test Method

During running, main shaft revolution is gradually
decreased until “mnimum revolution enough to keep all

cylinder running smoothly is to be found, and conpfideration
run at mninumrevolution is carried out for about one(l)
mnut e.

. 5.2 Data.tc be measured . (allctzent)

Mnimumrevolution is to be found by tenporary

integration type of electronic digital counter (QC 2
for official sea trial.

]

Ishikawojima. Hotima Heavy Industries Cé., Lid.
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6. Starfing Teat : ot

6ol Test Method

Before this test, air vessel for test is to be charged up to
rated - pressure (25 kg/cs? G) and air is oot to be-charged
asy more ° during this test. .» Hain engine is to be
started contipuously for sbead & astern altcrnately uasil
main eagine cannot be started.

- - -

6.2 Dota to be measured? = il.w.. cie t

Undersentioned items are to be measured and recorded. allotment
(1} The pumber of starting for ahead & astern (g.c 2)
wuntil the starsing becomes izpossible.
(2) The minimm pressure of making start : possidble ( " )
* (3) Air pressure before and after each start =) .
' ) . M M - - ) - .
NOTE ¢ 1. One of the two air vessels is %o
used for this test. o
» . . i _ -
2. This test is to be carried under cold condition of main
engine after warming up is over.
' : : . -

B AR M poaTT o Ishikowejima. Harima Héovy industries Co., tad.
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7. Torsional Vibration & hull Vibration Test (only for first vessel)

s AR R ToIE & ==

7.1 Test Method

Each vibration anplitude is to be meesured contineously
by increasing revolution appropriately from nininum
revol ution to maximum revol ution in accordance with

the followi ng revolution.

Nen.r?y around eritical revolution and normal Tevolution,
detailed measurement every one(l) revolution sball be
‘conducted.

T S— - T
32,82, 853, 5%, $5,56,57, $2. 575, b0, 62,45, &7, 75

92,74, 76 74.77, 78 79.80. 20,82, 23,00, F5 24 |
88,50, 72,54.96. 78,77, 100, 104, 102,402, so0rs 107

918, 42, VK 177, 128, [21, 122, /23, /2%, 7285 128, 127
V&2 130,722, /32, 134, 1255 136, 138, /39, 160, 147, 142

I82, 784, /Gl /86, 16, 188, JGG 1D, LS. 282, 1802, 1%, Arfg;

Eztizated barred range .rpa - rpn

.

7.2 Data to be neasured
Undermenticned items are to be zeasured and recorded. (gllotzmt)

o M/E rm MACH, PART

0 Anpl .i tude & f.requency of torsional vibration MACH.  PART
(Gei ger Torsiongraph)

0 Anplitude & frequency of hull vibration HULL PART
(Vi brometer)

ishikowejima. [izrima Heavy ladusiries Co., lid.
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8. Turning Test (only for 2irst vessel)

8¢l Test Hethod

-

Dprine ahead roi nn at norasl oanimn
sy aDess Z°C &5 aerxe.

cutput, this teet is to be
earried out by tnra:.:g the es:el around smoke signal
buoy vith rudder angle 35%.

Azizath angle to the buoy iz to be measured by temporary
slit set at two points and ships heading angle to be
measured by ZYTOCCIPARSe

Starboard side turning and port side turning shall be °

earried ant once reapectively.

. » Heasurement iz to be carried out at the bellow heading
. angle.

Heading n.ngl:': st the order, 5°, 15°, 300, 60°, 90°,

tSNnoS 19NN "alINno nLAD TARO Lo dale] olrn
el ™ -

1sne
s 1509, 180°, 210°, 240°, 270°, 3002, 330°, 360°

-

s KOTE ¢ Ship shell be run straight and the rudder is to
be beld amidship before "Move Rudder® order.

s 8.2 Daia be measured

Tindamwmandsanas] Stame ama 44 ha maccemad awmd Tecorded. {-71-\‘;;-—&‘
A S Akt WD WAL VRl S P ME MLADMUL B Sedli > b, A\ Bhb W o Tilis f
.= . (1) Veather, viod velocity, md directicn and sea (=ULL PART)
cendition.
{2} Tize and direction at “love rudd ier® order { & )]
' .

. (3) Tize elapsed from the order to esck shipis { - )

heading angie.
(A) 4Azizuth angles to the buoy at each ship's (7= )

sf beading angile. .

: (5) Tize elapsed and actual rudder angle from the ( u )

order to {inish of moving rudder 35°.
(6) Main shaft rovolution based on spoed meter in  (  * )
vieel bouse at each ships heading angile. -

/’{ i\ O AMTZ 14} A4 PWETX 4

ishikawcjime. Herima Heavy Industries Co., Lid.
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9, Steerine Gear Test
9.1 Tcst Hethod

‘!hn test is to be carried out

according to the 2ollowing proced.\u'e Changing method oz
wovring rudder and steering geu is to be followed to the
order Irem De:k zaster.

.fr::i::;’:z Yheel house Wheel house ¥heel bouse zi::fi:g
Test No. 1 2 .3 3
Steering Hand steering Trick vheel on
»etbod sas steering genr
Power uwnit for
't.erinz Hﬂ.l 30.2 3 No. 2 Stop
Pump onit of ' .
steers ceer No,.1 No.2 No. 1 & 2 Ro.2
Port _35° M - 35° 15°
[ -]
- o ©. ° o
_§ i=id Or , / \ 0 / \ oP / \ ‘0 / \ o
o .
g ./ U] 49 Y U
&Stasboard | 552 0 B 35° B | 15° 15
Time required PR
for rudder move- vithin —
ment at tiller 23 seconds — : o o
(35° = opp . 50°) 15°%opp.~15°)
M/E output | . MR  or:3 MCR (Balf speed)

* marked test is to be conducted only for first vessel.

9-2 Data to be measured .

Undezzent;cned items are to be zennred and recorded. 2lloteent

{1) Date, tizme of start and finish of the test, (ZULL PART)
* weather, wind velocity, wind dirceticn, sea
v conditien and ship’a speed at start of the test.

(2) Tizme required for each ‘moving rudder st steer= {Q.C. 1)
ing viicel and tiller.

(3) Actual rudder aogle. {(* )

(4) Mazioum and steady o0il pressure in hyd;.'aulic (= )
eylinder, ]

(5) Voltage and =maxiz=um azpere of motor foz (Q.c. 3)

hydraulic oil puzp.

BANS 16 & poasx & ishikowsjime. Herima Hoavy industries Ce., Llid.
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10. Anchoring Test
10.1 Test Method

(2) This test is to be conducted at nore than
meters of ses vater depthe.

(2) Each anchor is to be let go down gradually to the
surface of the water-

(3) Onside anchor is to be let go down until four(4)
groups of chains with braking it several tinmes.

(Where, a group of chains is equal to 27.5 m
Then working condition of the brake is to be confirned.

(%)} Another anchor is to be tested under same vay as (3).

(5) One side anchor is to be hoisted by two groups of chains.
) of
(6) 4notber anchor is to be boisted also by two groups chains.

(7) Boths anchors are to be hoisted until clear of water.
sumul t aneousl y.

(8) Each anchor is hoisted into hawse Pi pe independently and

confirm whether both anchor are held exactly when anchor
stoppers are |ocked.

10.2 Data to be neasured

undermentioned itens are to be nmeasured sod recorded. al | ot ment

(1) Place, date, time of start and finish of the (HULL PART)
test, weather, sea condition wind velocity,
wind direction and water depth (by echo sounding

equi pment) -
(2) Velocity and el apsed tinme of a series of (EUIL.PAR‘I,
hoi sting on "test method” 10.1 (5), (6) & (7). Q.C. 1)

T (3) Voliage end a=mpere of motor for hydraulic oil (QC 3)
PozTPe




(% )

.1
| . )
»

) 1.2
. )
[ ]
E
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11, Exh. Gas Ecopemizer Evancration Test (only for first vessel)

e e e M e

Test Method

Hesvy fuel oil burming unit and feed water supply for auxilissy
boiler are stopped at main engine porzmal output a.n§ set the
steass pressure of auxiliary beiler ( 7.8 ) kg/e="G. And
quantity of evaporation is to be calculated by meesurisg

water level of boiler drum at start and finish of the test.

Time required for test is to be 15 minutes.

‘ Caleurated for=mlz is as belov ¢

xD° 60

L .
vadi— 2L x = x = x1000

¥ 3 Evaporation B 7" R
D s Steam drom inside dia. (=)

L 3 Variation level - T {=m) .
Y : Specific volume of boiler water (Zit/kg)

.t 8 Meosuring time (minute)

Data to be measured

- Undermentioned items are to be measured and recorded. 2llotmernt

(1) Hain engine ouiput (mcn.z_’:.p;)
(2) Steas pressure of zuxiliary boiler ( = )

(3) WVater level of level guage of anziliary boiler. { " )

.

B ANCT, {4 A8 ¢62TX &
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12. Fresh \ter Generator Capacity Test (only for first vessel)

12.1 Test Hetbod

The fellowving csp;city and density of ogliaity are to be-
confirmed during 30 minutes at main engine pormal output.

Capacity (27) ToN/oAY
. density of salinity

12.2 Data to be mcasured and allotwent

( Ezgvh = [ag] vess)
Belov (10) EpM

Undernentioned items are to be measured and recorded. allotnent

(1)
(2)
(3)
(4)

(6)

Pressure of feed water

Pressure in shel

Pressure at ejector inlet
Pressure at distilled water punp outl et
Texzperature in shell

"Jemperature of jacket cooling water .iblet

. snd outlel.

(2)

(8)
(9)

Texperature of cooling sea water inlet and
outlet.

Headi ng of flow neter

Density of salinity

(QC 2
")
")

« ")
(=)
( =)
()

«C ")

( ")

B AMD (A M poasS 4

Ishikawejimo. Horima Heevy industries Cao., Lid.
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13.1

13.2

3.3

13.4

13.5

13, Other-Test

Hagnet compass adjustiment

Devristion of magpet compass is to be adusted and
confirsed att sailing ofZ, .

Echo sounder adjusiment .

Echo sounder adjustment is to be carried out at sea trial
conveniently by comparing with the depth on chart.

Direction finder adjustzent -
The adjustment should be conducted as follows 3

1) 4 radio station bost to be run clockwvisely acd -
anticlockwisely around the ship in stand-still
sending signal wave 410 Ki; contisuously. .
. @bt !
Heanwvhile the direction to the boat to be detected
.2roa the ship by meens of "Direction Finder® angd
wvessel detector at every 5 degrees.

2) The distance between the ship and the :boat will be
kept 1 = 1.2 Eilometers. ) N

.

duto pilei test for rudder operation

" Working of totial wnit is is be confirmed by continuing oo
. to run abesd for abous 30 minutes.

Undervater log adjustment

Given results of indicated valve of magnetic fog speed
indicator is to be recorded at progressive speed trial.
Then error adjust=ent shall be dooe oz the basis of
above values.

B APTD, L M PLATX &

Ishikawejime. Horime Heovy industries Co., Lid.
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13.6 Auxiliary boiler accu=ulation test (only for 2irst vessel)

Copfirm the presaure ian‘ociler druom is less than

$( 22 ikg/e==) of restricted pressure under
belov condition for minutes.

(1) 0il burping of auziliary boiler sball be maximz loaded
eondition vhben exbaust gas ecsuemizer is under mazizus
3ocaded condition of main engine.

{2) 411 ot the stop valves shall be closed except for valves
oo sieom supply line to necessary machiperies for
maseuvering of main engine and awxiliary boiler.

Then, safety valve of auxiliary boiler is blasted.
The pressure in boiler drum at_ this time 3ball be
measured antl exazmined within ] 170 l 9 of restricted
pressure.

Yhere, feed watcr necessary for maintaining the safety
Jevel of water in boiler drum mey be fed to anxiliary
boiler in this case.

13.7 Exh. gas economizer safety valve iest

The action and setting of the exh. gas conomizer safety valve

t0 be confirmed. -
" Set press. 12.0 Kg/en?

.-

D AMEL W &4 AT &

{shikowsjimo. Hotimo Heovy industries Co., Lld.
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C. ¥/E SIFETY DEVICE & OTHER TEST

1.

M/E Faeraency Trin Test bv Mannual

Push the emergency stop bution on control stand and confirm
the stop condition.

M/E Safetv Cut-Out Test & Overridine Test

Make the cut-out condiiion by the following set points and
coufizm the stop conditiom.

SET POINT NORMAYL
# Bearing L.0. low press. 1.2 kg/e=? 1.5-2.5 kg/cm®
# Jacket eooling F.W. 2.5 = 3=4% "
dow press. )
Piston coom: F¥e 3.0 bt 3.5-5 u
lov press. )

4A1so,confirm resetiing to be possible by moving the speed
setling lever to “STOP® position after restoring of the failed
low press. .o .

Furthermore, confirm that override of main engine is effective

by pushing the emergency run button vithout restorstion of the
failed pressurc of Jacket and/or Piston eooling water.

ROTE ¢ - The actual confirmation to be tarTied out
by ihe cases wiikh ¥ marked.

M/E Aux. Blower Operation Test

Confira the aux. blower to be opersied sutomatically by the
scavenging pressure.

duto. start 0.36 kz/c=?
Anto. stop Oukl kg/cz®

-

S 14

X
ot

LE})

B (ol Ames b Al o< &
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0

D.__MEASURING POSTTION IN MACHINERY SIDE

1. Main Engine

1.1 Load indicator position

1.2 Governor indicator

1.3 Pressure

Jacket cooling water
Pi ston cooling water
Bearing L.Q

O Cross head L.O

Fuel valve cooling water

Scavenging air

Starting air (only for starting test)
Differencial air pressure of air cooler
Back pressure at exh. gas common pipe

1.4 Tenperature

O O O 0o O o o o o o o

Fuel oil inlet

Lub. oil inlet

Thrust bearing

Piston cool. water islet

Piston cool. water out of each cylinder
Jacket cooling water inlet

al | ot nent

(Mach. part)

(Hach. part)

Jacket cooling water out. of cash cylinder 2 comon out.

Fuel valve cooling water in. & out.

Air cooler outlet air

Cooling sea water inlet & outlet of air cooler
Erh. gss of common main pipe

L AN, (6 M »LaZE &

(24/ )
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2. Turbo Charger for Muin Engine (Mach. part)

2.1 Pressure
| Blower inlet air pressure

2.2 Tenperature

o Blower air inlet & outlet

| Cooling fresh water inlet

¢ Copl. Zresh water inlet & outlet of casing
o Turbine side L.0.

0 Blower side L.O

3. Diesel GCenerator (Mach. part)
3.1 Qutput (KW voltage, current & frequency
3.2 Revolution

3.3 Load indicator

3.4 ‘Progsure
O Cooling fresh water
0 Lub. oi
o Fuel oi

o Charging air (air cooler outlet)
3¢5 Temperature

0 Cooling fresh water inlet

Cooling fresh water out, of each cylinder

Brh. gas outlet of each cylinder

T/C cool. water out. of turbine & blower side
Cooling fresh water in. & out. of F.Wcooler
Cooling sea water outlet of F.W cooler

o O O o o o

Beari ng

3.6 Opening indicator for air operated tenp.
control valve

R
Ishikawejimec. Horima Heavy iadustrios Co., lid.
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4.Other Auxi | i ary Machi ne

4.1 Inlet & outlet Pressure and notor anpere for punp (Mach. part

& Q.C. 3)
«Cooling sea water punp
«Jacket cooling water punp
«Piston cooling water punp
olnb. oil punp
© Puel valve cooling vater pump
o Fuel oil booster punp
o Sterntube L.O punp
o Aur. feed water punp
o Boi | er water circulating punp
0 Sea water service punp
0 Cross head L.O  punp
4.2 Tenperature (Mach. part)
o Jacket fresh water cool er fresh waterin. & out.)
(cool . sea water out.)
0 Piston fresh water cooler (fresh water in. & out. )
(cool. sea water out.)
o Lub. oil cooler (inb. oil in. &out. )
(cool. sea water out. )
o Atnps. condenser (hotwell tenp.)
(cool. sea water out. )
0 HE fuel oil heater (fuel oil in. &out. )
0 HE fuel valve heater (fresh water in. & out.)
0 Cooling sea water punp out,
4.3 Opening indicator for air coperated temp. (Mach. part)
control valve
oJacket
o Pisten
o Lob. ail

8 ARES b &8 Do aTX &
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5. Cther Tcnperature (Mach. part)

5.1 Engine room

5.2 Control rooom
5.3 Atnosphere

5.4 Sea water (sea water service punp suction)

N ——
@ (B ARTE WL M bedss s 1-27 lshikawejime. Herima Heavy industries Co., Lid.
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5. CQther Tenperature (Mach. part)

5.l ;hgiae roon

5.2 Contrel rooa

5.3 Atmosphere

5.4 Sea vater (ses vater service po=p suct i on)

B AR (L M bedsx 4 Ishikowojime. Herimo Heavy industries Ceo., Lid.
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E.  ABSTRUCTED RESULTS OF SEA TRIAL
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