

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Pt 1 Classification and Surveys
Annex 1-14 Examples of Typical Bow, Inner, Side Shell and Stern Doors Pt1, Annex 1-14

37. Side Ramp - front view

Cleating Bolt

/ Launch Cylinder
l
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Annex 1-14 Examples of Typical Bow, Inner, Side Shell and Stern Doors

Pt1, Annex 1-14

38. Side Ramp - side view

39. Side Ramp - top view
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Annex 1-14 Examples of Typical Bow, Inner, Side Shell and Stern Doors Pt1, Annex 1-14

40. Stern Door - single leaf, closed, car carrier type

Top Cleat

Locking for
— Section 2

Cleat Hook

Push Out

i Cylinder

Cleat Wedge

41. Stern Door - single leaf, open, car carrier type, top view
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; i //@QC‘@
Ramp  Section 2 "Flap" Section 1 \’7[@’
Foot
] / =
X r
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=

laps
This part of the Ramp is the Doorﬁ\

42. Stern Door — single leaf, open, car carrier type
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Annex 1-14 Examples of Typical Bow, Inner, Side Shell and Stern Doors Pt1, Annex 1-14

43. Stern Door - double leaf, open, typical cleating arrangement
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Pt1, Annex 1-14

46. Stern Door - single leaf, closed, inside view, typical cleating arrangement, type 3

Main Cylinder Push out Cylinder Cleating Hook Stern Ramp  Cleating Wedge

g° g . g °B

47. Stern Door - single leaf, closed, typical cleating arrangement, type 3

Flap Stopper

Upper Cleating Hook

Cleating Wedge N > -

Lower Cleating Hooks i—{--‘[%l
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49. Stern Door - single leaf, open, typical cleating arrangement, type 3

Flap /

Cleating Hook
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[E
Cleating Wedge
d
Main Cylinder
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Annex 1-15 Requirements for CLEAN Notation - {Void) (2027)

(Refer to the Guidance for Prevention System of Pollution from Ships)
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Annex 1-16 Procedures for Testing Tanks and Tight Boundaries (2078)

In the Classification Survey during construction, structural testing, leak testing and hose testing are to
be carried out in accordance with the following:

1. General

(1) The testing procedures of watertight compartments are to be carried out in accordance with
ANNEX 1-16, the “Procedures for Testing Tanks and Tight Boundaries”. The requirements of
ANNEX 1-16 are divided into two parts, PART A and PART B as follows:

* PART A - SOLAS Ships (including CSR BC & OT)
* PART B - Non-SOLAS Ships and SOLAS Exempt/Equivalent Ships

(2) Testing procedures of watertight compartments for SOLAS Ships (including CSR BC & OT) are to
be carried out in accordance with PART A, unless:

(A) the shipyard provides documentary evidence of the shipowner's agreement to a request to
the Flag Administration for an exemption from the application of SOLAS Chapter II-1,
Regulation 11, or for an equivalency agreeing that the content of PART B is equivalent to
SOLAS Chapter II-1, Regulation 11; and

(B) the above-mentioned exemption/equivalency has been granted by the responsible Flag
Administration.

(3) Testing procedures of watertight compartments are to be carried out in accordance with PART B
for non=SOLAS ships and those SOLAS ships (including CSR BC & OT) for which:

(A) the shipyard provides documentary evidence of the shipowner's agreement to a request to
the Flag Administration for an exemption from the application of SOLAS Chapter II-1,
Regulation 11, or for an equivalency agreeing that the content of PART B is equivalent to
SOLAS Chapter II-1, Regulation 11; and

(B) the above-mentioned exemption/equivalency has been granted by the responsible Flag
Administration.
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PART A -SOLAS Ships

1. GENERAL

(1) These test procedures are to confirm the watertightness of tanks and watertight boundaries and
the structural adequacy of tanks which consist of the watertight subdivisions(watertight sub-
division means the main transverse and longitudinal subdivisions of the ship required to satisfy
the subdivision requirements of SOLAS Chapter 11-1.) of ships. These procedures may also be
applied to verify the weathertightness of structures and shipboard outfitting. The tightness of all
tanks and watertight boundaries of ships during new construction and those relevant to major
conversions or major repairs(major repair means a repair affecting structural integrity) is to be
confirmed by these test procedures prior to the delivery of the ship.

(2) Testing procedures of watertight compartments for SOLAS Ships (including CSR BC & OT) are to
be carried out in accordance with PART A, unless:

(A) the shipyard provides documentary evidence of the shipowner's agreement to a request to
the Flag Administration for an exemption from the application of SOLAS Chapter [I-1,
Regulation 11, or for an equivalency agreeing that the content of PART B is equivalent to
SOLAS Chapter IlI-1, Regulation 11; and

(B) the above-mentioned exemption/equivalency has been granted by the responsible Flag
Administration.

2. Application

(1) All gravity tanks(gravity tank means a tank that is subject to vapour pressure not greater than 70 kPa.)
and other boundaries required to be watertight or weathertight are to be tested in accordance
with this Procedure and proven to be tight and structurally adequate as follows:

(A) Gravity Tanks for their tightness and structural adequacy,
(B) Watertight Boundaries Other Than Tank Boundaries for their watertightness, and
(C) Weathertight Boundaries for their weathertightness.

(2) The testing of cargo containment systems of liquefied gas carriers is to be in accordance with
the testing requirements in 420 to 426 of Pt 7 Ch 5 of the Rules deemed appropriate by the
Society.

(3) The testing of structures not listed in Table 3.1.1 or 3.1.2 is to be specially considered.

3. Tests Types and Definitions
(1) Two types of tests

(A) Structural Test : A test to verify the structural adequacy of tank construction. This may be a
hydrostatic test or, where the situation warrants, a hydropneumatic test.

(B) Leak Test : A test to verify the tightness of a boundary. Unless a specific test is indicated,
this may be a hydrostatic/hydropneumatic test or an air test. A hose test may
be considered an acceptable form of leak test for certain boundaries, as in-
dicated by Footnote (3) of Table 3.1.1.
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(2) The definition of each test type of test is as follows:

Hydrostatic Test:
(Leak and Structural)

A test wherein a space is filled with a liquid to a specified
head.

Hydropneumatic Test:
(Leak and Structural)

A test combining a hydrostatic test and an air test, wherein
the a space is partially filled with a liquid and pressurized with
air.

Hose Test: A test to verify the tightness of a joint by a jet of water with
(Leak) the joint visible from the opposite side.

A test to verify tightness by means of air pressure differential
Air Tests: and leak indicating solution. It includes tank air test and joint
(Leak) air tests, such as compressed air fillet weld tests and vacuum

box tests.

Compressed Air Fillet Weld Test:

(Leak)

An air test of fillet welded tee joints wherein leak indicating
solution is applied on fillet welds.

Vacuum Box Test:
(Leak)

A box over a joint with leak indicating solution applied on the
welds. A vacuum is created inside the box to detect any
leaks.

Ultrasonic Test:
(Leak)

A test to verify the tightness of the sealing of closing devices
such as hatch covers by means of ultrasonic detection
techniques.

Penetration Test:
(Leak)

A test to verify that no visual dye penetrant indications of po-
tential continuous leakages exist in the boundaries of a com-
partment by means of low surface tension liquids

(i.e. dye penetrant test).

4. Test Procedures
(1) General

(A) Tests are to be carried out in the presence of a Surveyor at a stage sufficiently close to the
completion of work with all hatches, doors, windows, etc. installed and all penetrations in—
cluding pipe connections fitted, and before any ceiling and cement work is applied over the
joints. Specific test requirements are given in (4) and Table 3.1.1. For the timing of the ap-
plication of coating and the provision of safe access to joints, see (5), (6) and Table 3.1.2-1.

(2) Structural test procedures
(A) Type and time of test

(@) Where a structural test is specified in Table 3.1.1 or Table 3.1.2, a hydrostatic test in
accordance with (4) (A) will be acceptable. Where practical limitations (strength of building
berth, light density of liquid, etc.) prevent the performance of a hydrostatic test, a hy-
dropneumatic test in accordance with (4) (B) may be accepted instead.

(b) hydrostatic test or hydropneumatic test for the confirmation of structural adequacy may
be carried out while the vessel is afloat, provided the results of a leak test are con-—
firmed to be satisfactory before the vessel is afloat.

(c) Where the cofferdam is waived in accordance with Pt 13, Sub Pt 1, Ch 2, Sec 3, 1.2.4
of the Rules, the structural test is carried out with a test pressure increased by 1 mm in
accordance with Pt 13, Sub Pt 1, Ch 2, Sec 3, 1.2.4 of the Rules.

(B) Testing Schedule for New Construction or Major Structural Conversion

(a) Tanks which are intended to hold liquids, and which form part of the watertight sub-
division of the ship, shall be tested for tightness and structural strength as indicated in
Table 3.1.1 or Table 3.1.2.

(b) The tank boundaries are to be tested from at least one side. The tanks for structural
test are to be selected so that all representative structural members are tested for the
expected tension and compression.
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(c) The watertight boundaries of spaces other than tanks for structural testing may be exempted,
provided that the water—tightness of boundaries of exempted spaces is verified by leak
tests and inspections. Structural testing may not be exempted and the requirements for
structural testing of tanks in (a) to (b) shall apply, for ballast holds, chain lockers and a
representative cargo hold if intended for in—port ballasting.

(d) Tanks which do not form part of the watertight subdivision of the ship, may be ex-
empted from structural testing provided that the water-tightness of boundaries of ex-
empted spaces is verified by leak tests and inspections.

(3) Leak test procedures

(A) For the leak tests specified in Table 3.1.1, tank air tests, compressed air fillet weld tests,
vacuum box test in accordance with (4) (D) through (4) (F), or their combination, will be
acceptable. Hydrostatic or hydropneumatic tests may also be accepted as leak tests provided
that (5), (6) and (7) are complied with. Hose tests will also be acceptable for such locations
as specified in Table 3.1.1, note *3, in accordance with (4) (C).

The application of the leak test for each type of welded joint is specified in Table 3.1.2-1.

(B) Air tests of joints may be carried out in the block stage provided that all work on the block
that may affect the tightness of a joint is completed before the test. See also (5) (A) for
the application of final coatings and (6) for the safe access to joints and the summary in
Table 3.1.2-2.

(4) Test Methods
(A) Hydrostatic test

(a) Unless another liquid is approved, hydrostatic tests are to consist of filling the space with
fresh water or sea water, whichever is appropriate for testing to the level specified in
Table 3.1.1 or Table 3.1.2.

Also refer to 4. (7) "Hydrostatic or hydropneumatic tightness test.

(b) In cases where a tank is designed for cargo densities greater than sea water and testing
is with fresh water or sea water, the testing pressure height is to simulate the actual
loading for those greater cargo densities as far as practicable.

(c) All external surfaces of the tested space are to be examined for structural distortion,
bulging and buckling, other related damage and leaks.

(B) Hydropneumatic test

(a) Hydropneumatic tests, where approved, are to be such that the test condition, in con-
junction with the approved liquid level and supplemental air pressure, will simulate the
actual loading as far as practicable. The requirements and recommendations for tank air
tests in (D) will also apply to hydropneumatic tests.

Also refer to 4. (7) "Hydrostatic or hydropneumatic tightness test.

(b) All external surfaces of the tested space are to be examined for structural distortion,
bulging and buckling, other related damage and leaks.

(C) Hose test

(a) Hose tests are to be carried out with the pressure in the hose nozzle maintained at least
at 2:10° Pa during the test. The nozzle is to have a minimum inside diameter of 12 mm
and be at a perpendicular distance from the joint not exceeding 1.5 m. The water jet is
to impinge directly upon the weld.

(b) Where a hose test is not practical because of possible damage to machinery, electrical
equipment insulation or outfitting items, it may be replaced by a careful visual examination
of welded connections, supported where necessary by means such as a dye penetrant
test or ultrasonic leak test or the equivalent.
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(D) Tank air test

(@) All boundary welds, erection joints and penetrations including pipe connections, are to be
examined in accordance with approved procedure and under a stabilized pressure differential

above atmospheric pressure not less than 0.15-10° Pa, with a leak indicating solution
such as soapy water/detergent or a proprietary brand applied.

(b) A U-tube with a height sufficient to hold a head of water corresponding to the required
test pressure is to be arranged. The cross sectional area of the U-tube is not to be less
than that of the pipe supplying air to the tank. Arrangements involving the use of two
calibrated pressure gauges to verify the required test pressure may be accepted taking
into account the provisions in F5.1 and F7.4 of IACS Recommendation 140,
“Recommendation for Safe Precautions during Survey and Testing of Pressurized Systems”.

(c) A double inspection is to be made of tested welds. The first is to be immediately upon
applying the leak indication solution; the second is to be after approximately four or five
minutes in order to detect those smaller leaks which may take time to appear.

(E) Compressed air fillet weld test

(@) In this air test, compressed air is injected from one end of a fillet welded joint and the
pressure verified at the other end of the joint by a pressure gauge. Pressure gauges are

to be arranged so that an air pressure of at least 0.15-10°Pa can be verified at each end
of all passages within the portion being tested.

Note : Where a leak test is required for fabrication involving partial penetration welds, a
compressed air test is also to be applied in the same manner as to fillet weld where
the root face is large, i.e., 6-8 mm.

(F) Vacuum box test

(@) A box(vacuum testing box) with air connections, gauges and an inspection window is
placed over the joint with a leak indicating solution applied to the weld cap vicinity. The

air within the box is removed by an ejector to create a vacuum of 0.20- 10> ~ 0.26:10°Pa
inside the box.

(G) Ultrasonic test

(@) An ultrasonic echo transmitter is to be arranged inside of a compartment and a receiver
is to be arranged on the outside. The watertight/weathertight boundaries of the com-
partment are scanned with the receiver in order to detect an ultrasonic leak indication.
A location where sound is detectable by the receiver indicates a leakage in the sealing
of the compartment.

(H) Penetration test

(@) A test of butt welds or other weld joints uses the application of a low surface tension
liqguid at one side of a compartment boundary or structural arrangement. If no liquid is
detected on the opposite sides of the boundaries after the expiration of a defined period
of time, this indicates tightness of the boundaries. In certain cases, a developer solution
may be painted or sprayed on the other side of the weld to aid leak detection.

(refer to Fig 1) (2020)

Guidance Relating to the Rules for the Classification of Steel Ships 2022



Pt 1 Classification and Surveys
Annex 1-16 Procedures for Testing Tanks and Tight Boundaries Pt1, Annex 1-16

Finding Leaks with Dye Penetrant

Cross sactonsl
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sure vessel wal
3. The deveioper is
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FEMOVE D ory' AN WS oiner siche
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Leakage testing using dye penctrani,

1) Cleaning, grease remcval and drying of the compenent. [N TN — -
2) Penetration lguid is cpplied to one side of the component. C NS Bea
3) The developer is applied to the other side. e
4) Inspection for indications on the developer side. e
Crack Indcation

Fig 1 Finding leaks with Penetration Test (from IACS Hull Panel)

() Other test (2020)
(@) Other methods of testing may be considered by each Classification Society upon sub-
mission of full particulars prior to the commencement of testing.

(5) Application of Coating
(A) Final coating

(@) For butt joints welded by an automatic process, the final coating may be applied any
time before the completion of a leak test of spaces bounded by the joints, provided that
the welds have been carefully inspected visually to the satisfaction on the Surveyor.

(b) Surveyors reserve the right to require a leak test prior to the application of final coating
over automatic erection butt welds.

(c) For all other joints, the final coating is to be applied after the completion of the leak test
of the joint. See also Table 3.1.2-1.

(B) Temporary coating

(a) Any temporary coating which may conceal defects or leaks is to be applied at the time
as specified for the final coating(see (A)). This requirement does not apply to shop
primer.

(6) Safe access to joints
For leak tests, a safe access to all joints under examination is to be provided. See also Table
3.1.2-1.

(7) Hydrostatic or hydropneumatic tightness test
In cases where the hydrostatic or hydropneumatic tests are applied instead of a specific
leak test, examined boundaries must be dew-free, otherwise small leaks are not visible.
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Table 3.1.1 Test Requirements for Tanks and Boundaries

bTea:zS(t);dboundary to Test type Test head or pressure Remarks
The greater of
1 @ Leak and - top of the overflow, B
Double bottom tanks Structural” | - to 2.4m above top of tank?, or
- to bulkhead deck
including pump room
double bottom and
2 | Double bottom voids Leak See 4 (4) (D) through 4 (4) (F), as | bunker tank  pro-
®) applicable tection double hull
required by MARPOL
Annex |
Leak and The greater of
eak an .
3 , top of the overflow, -
Double side tanks Structural®® |~ 15 2 4m above top of tank®, or
- to bulkhead deck
See 4 (4) (D) through 4 (4) (F), as
4 | Double side voids Leak applicable -
Deep tanks other than | | g3k and The greater of
5 | those listed elsewhere Structural® | — top of the overflow, or N
in this table - to 2.4m above top of tank@
The greater of
Leak and - top of the overflow,
6 | Cargo oil tanks @ | — to 2.4m above top of tank?, or -
Structural - to top of tank® plus setting of
any pressure relief valve
Ballast hold of bulk Leak and .
7 carriers Structural™ Top of cargo hatch coaming
Leak and The greater of After peak to be
8 | Peak tanks Structural® |~ top of the overflow, or tested after
- to 2.4m above top of tank @ installation of stern tube
1. Fore peak spaces Leak See 4 (4) (C) through 4 (4) (F), as B
with equipment applicable
2. Fore peak voids Leak See 4 (4) (D) through 4 (4) (F), as _
’ applicable
9 | 3. Aft peak spaces Leak See 4 (4) (C) through 4 (4) (F), as B
with equipment applicable
After peak to be
4 Aft peak voids Leak See 4 (4) (D) through 4 (4) (F), as | tested after
' P applicable installation of stern
tube
10 | Cofferdams Leak See 4 (4) (D) through 4 (4) (F), as _
applicable
1. Watertight Leak © See 4 (4) (C) through 4 (4) (F), as 3
11 bulkheads applicable )
2. Superstructure end Leak See 4 (4) (C) through 4 (4) (F), as _
bulkheads applicable
Watertight doors below
12 | fresboard or bulkhead | Leak ®@ | 5% 4 (4 (©) through 4 (4) (). as -
deck applicable
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Double plate rudder See 4 (4) (D) through 4 (4) (F),

13 Leak

blades as applicable
14 Shaft tunnels clear of Leak @ See 4 (4) (C) through 4 (4) (F), _
deep tanks as applicable
15 | Shell doors Leak © See 4 (4) (C) through 4 (4) (F). -
as applicable
. Hatch covers
16 \c/\éiztrze;tr;?jhzlgs;[rfg Leak @0 See 4 (4) (C) through 4 (4) (F), closed by tarpaulins
apoliances as applicable and battens
P excluded

Dual purpose In addition to
17 | tanks/dry cargo hatch | Leak @ See 4 (4) (C) through 4 4) (F). | G4 ot ral test in
as applicable

covers item 6 or 7

Leak and
Structural”

18 | Chain lockers Top of chain pipe -

L.O. sump. tanks and
other similar Leak © See 4 (4) (C) through 4 (4) (F),
tanks/spaces under as applicable

main engines

19

The greater of
- ballast pump maximum

20 | Ballast ducts léterauitirr];m pressure, or -

- setting of any pressure relief

valve
The greater of
- top of the overflow,
Leak and - to 2.4m above top of tank®@,
21 | Fuel oil tanks St " or -
ructural

- to top of tank? plus setting of
any pressure relief valves, or
- to bulkhead deck

Note: @ “Refer to 4 (2) (B)
The top of a tank is the deck forming the top of the tank excluding any hatchways.
Hose Test may also be considered as a medium of the test. See 3 (2).

Including tanks arranged in accordance with the provisions of SOLAS regulation 11-1/9.4.
Including duct keels and dry compartments arranged in accordance with the provisions of
SOLAS regulation 11-1/11.2 and 11-1/9.4 respectively, and/or oil fuel tank protection and pump
room bottom protection arranged in accordance with the provisions of MARPOL Annex |,
Chapter 3, Part A regulation 12A and Chapter 4, Part A, regulation 22 respectively.

® \Where water tightness of a watertight door has not been confirmed by prototype test, testing

by filling watertight spaces with water is to be carried out. See SOLAS regulation [1-1/16.2
and MSC/Circ.1176.

) As an alternative to the hose testing, other testing methods listed in 4 (4) (G) through 4 (4)

() may be applicable subject to the adequacy of such testing methods being verified. See
SOLAS regulation 11-1/11.1. For watertight bulkheads (item 11.1) alternatives to the hose test-
ing may only be used where a hose test is not practicable.

©® A “Leak and structural test”, see 4 (2) (B) is to be carried out for a representative cargo hold

if intended for in—port ballasting. The filling level requirement for testing cargo holds intended
for in-port ballasting is to be the maximum loading that will occur in—port as indicated in the
loading manual.

9

Where L.O. sump tanks and other similar spaces under main engines intended to hold liquid
form part of the watertight subdivision of the ship, they are to be tested as per the require—
ments of ltem 5, Deep tanks other than those listed elsewhere in this table.
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Table 3.1.2 Additional Test Requirements for Special Service Ships/Tanks

Test head or

Type of ship/tank | Structures to be tested | Type of test Bressure Remarks
1 | Liquefied gas Integral tanks Leak and See Pt 7Ch b
carriers Hull structure structural 420. to 426.
supporting membrane
or semi-membrane
tanks
Independent tanks -
type A
Independent tanks
type B
Independent tanks
type C
2 | Edible liquid tanks Independent tanks Leak and The greater of
structural @ | - top of the
overflow, or -
- to 0.9m above
top of tank @
3 | Chemical carriers Integral or independent | Leak and The greater of Where a cargo
cargo tanks structural @ | - to 2.4m above tank is designed
top of tank @, or | for the carriage
- to top of tank @ | of cargoes with
plus setting of specific gravities
any pressure relief | larger than 1.0,
valve an appropriate
additional head
is to be
considered ©

Note: @ Refer to 4 (2) (B)

@ Top of tank is deck forming the top of the tank excluding any hatchways.

© For gravity tanks that are to be loaded with cargoes having a cargo density exceeding 1.0, a
hydrostatic test is to be carried out with a head of water to the height obtained from the fol-

lowing formula above the top of the tank.

= 1+24 (m)

H : Vertical distance measured from the lower edge of the bulkhead plate of the tank top of the tank (m)
v : Density of cargoes loaded in the tank

Where L exceeds 150 m, or H is exceptionally large in comparison with L, the manner of the
hydrostatic test is to be considered by the Society.
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Table 3.1.2-1 Application of Leak Test, Coating and Provision of Safe Access for Type of Welded Joints

Coating” Safe access?
Type of welded joint Leak test After leak
ype of welded joints eak tes
Before test but Leak test Structural test
leak test before
structural test
Automatic and Not Allowed® N/A Not required Not required
FCAW® required q 9
Butt g/langal or .
em| a.utomat|c Required Not allowed Allowed Required Not required
(excluding
FCAW)
Boundary
Fillet | including Required Not allowed Allowed Required Not required

penetrations

Note:

M Coating refers to internal (tank/hold coating), where applied, and external (shell/deck) painting.
It does not refer to shop primer.

@ Temporary means of access for verification of the leak test.

© The condition applies provided that the welds have been carefully inspected visually to the sat-
isfaction of the Surveyor.

@ Flux Core Arc Welding (FCAW) semiautomatic butt welds need not be tested provided that careful
visual inspections show continuous uniform weld profile shape, free from repairs, and the results of
NDE testing show no_significant defects.
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PART B - Non-SOLAS Ships and SOLAS Exemption/Equivalent Ships

1. GENERAL

M

2

These test procedures are to confirm the watertightness of tanks and watertight boundaries and
the structural adequacy of tanks which consist of the watertight subdivisions(watertight sub—
division means the main transverse and longitudinal subdivisions of the ship required to satisfy
the subdivision requirements of SOLAS Chapter II-1.) of ships. These procedures may also be
applied to verify the weathertightness of structures and shipboard outfitting. The tightness of all
tanks and watertight boundaries of ships during new construction and those relevant to major
conversions or major repairs(major repair means a repair affecting structural integrity) is to be
confirmed by these test procedures prior to the delivery of the ship.

Testing procedures of watertight compartments are to be carried out in accordance with PART B
for non=SOLAS ships and those SOLAS ships (including CSR BC & OT) for which:

(A) the shipyard provides documentary evidence of the shipowner's agreement to a request to
the Flag Administration for an exemption from the application of SOLAS Chapter [I-1,
Regulation 11, or for an equivalency agreeing that the content of PART B is equivalent to
SOLAS Chapter 1I-1, Regulation 11; and

(B) the above-mentioned exemption/equivalency has been granted by the responsible Flag Administration.

2. APPLICATION
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(6)

Testing procedures are to be carried out in accordance with the requirements of PART A in association
with the following alternative procedures for 4. (2) (B) of PART A “Testing Schedule for New
Construction or Major Structural Conversion” and alternative test requirements for PART A Table 3.1.1.

The tank boundaries are to be tested from at least one side. The tanks for structural test are to
be selected so that all representative structural members are tested for the expected tension
and compression.

Structural tests are to be carried out for at least one tank of a group of tanks having structural
similarity (i.e. same design conditions, alike structural configurations with only minor localized dif-
ferences determined to be acceptable by the attending Surveyor) on each vessel provided all
other tanks are tested for leaks by an air test. The acceptance of leak testing using an air test
instead of a structural test does not apply to cargo space boundaries adjacent to other compart—
ments in tankers and combination carriers or to the boundaries of tanks for segregated cargoes
or pollutant cargoes in other types of ships.

Additional tanks may require structural testing if found necessary after the structural testing of
the first tank.

Where the structural adequacy of the tanks of a vessel were verified by the structural testing
required in PART A, Table 3.1.1, subsequent vessels in the series (i.e. sister ships built from
the same plans at the same shipyard) may be exempted from structural testing of tanks, provided
that:

(A) water-tightness of boundaries of all tanks is verified by leak tests and thorough inspections
are carried out.

(B) structural testing is carried out for at least one tank of “each type” among all tanks of each
sister vessel. (2022)

Note : The expression of “each type” refers to the purpose of the tanks given in each row
of Table 3.1.1 where the structural testing is required.

(C) additional tanks may require structural testing if found necessary after the structural testing
of the first tank or if deemed necessary by the attending Surveyor.

For cargo space boundaries adjacent to other compartments in tankers and combination carriers
or boundaries of tanks for segregated cargoes or pollutant cargoes in other types of ships, the
provisions of paragraph PART B 2. (3) shall apply in lieu of paragraph PART B 2. (5). (B).
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(6) Sister ships built (i.e. keel laid) two years or more after the delivery of the last ship of the series,
may be tested in accordance with PART B 2. (5) at the discretion of the Classification Society,
provided that:

(A) general workmanship has been maintained (i.e. there has been no discontinuity of shipbuilding
or significant changes in the construction methodology or technology at the yard, shipyard
personnel are appropriately qualified and demonstrate an adequate level of workmanship as
determined by the Classification Society); and

(B) an NDT plan is implemented and evaluated by the Classification Society for the tanks not
subject to structural tests. Shipbuilding quality standards for the hull structure during new
construction are to be reviewed and agreed during the kick—off meeting. Structural fabrication
is to be carried out in accordance with IACS Recommendation 47, “Shipbuilding and Repair
Quality Standard”, or a recognised fabrication standard which has been accepted by the
Classification Society prior to the commencement of fabrication/construction. The work is to
be carried out in accordance with the Rules and under survey of the Classification Society.
)
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101.
1.

Annex 1-17 Laid-up and recommissioning of ships (2078)

Section 1 General

General

This Annex provides requirements for ships to maintain classification during lay up and to be re-
commissioned after laid-up required in Ch 2, 105. of the Rules.

2. Types of laid-up divided in cold laid—up and hot laid-up in accordance with Sec 5.

201.

. At the beginning of the laid—up period, a laid—up survey is to be carried out as the followings;

202.

. Owners are to make the necessary arrangements to remove the temporary laid-up installations pro-

306

. Requirements of this Annex applies normally to ships laid-up over 12 months(e.g. cold lay up). For

ships laid-up less than 12 months(e.g. hot laid-up), requirements in this Annex are to be appropri-
ately applied in consideration of laid—up condition of the ship.

. This Annex covers minimum requirements for classification and insurance companies or the local au-

thorities may requires to meet additional requirements.

Section 2 Surveys

Laid—up survey

(1) General condition of hull above the waterline

(2) Laid-up condition and anchoring arrangement.
In particular, the Condition of Class which is affected her laid-up directly is to be surveyed with
special attention. (2020)

(3) Main engine operating condition for emergency

(4) Lightings and her whistle equipment for prevention of collision.

(5) Sanitary and accommodation condition

(6) Fire fighting and life saving equipment.

(7) Drainage arrangements.

(8) Radio apparatus for communication to ashore.

(9) Closing appliance conditions of sea chest in engine room and double bottom manhole cover.

Re-commissioning survey

vided for preservation measures and the protective materials and coatings (oil, grease, inhibitors,
desiccants), before the survey is commenced. It is the Owners’ responsibility to verify that the ship
parts that are not covered by class are reactivated in satisfactory operational condition.

. The scope of the re-commissioning survey is to include:

(1) a general examination of the hull, deck fittings, safety systems, machinery installations

(2) all overdue surveys at the date of re-commissioning survey. (where two or more kinds of peri-
odical survey are overdue, only the heavier survey is to be carried out) (2022)

(3) dealing with the Conditions of Class overdue at the date of re-commissioning survey. (2022)

. For the hull the following is to be carried out:

(1) examination of shell plating above the waterline, deck plating, hatch covers and coamings

(2) examination of load line items

(3) overall survey of all cargo tanks/holds

(4) overall survey of representative ballast tanks when the laid-up period does not exceed two years
(5) overall survey of all ballast tanks when the laid-up period is two years and over

(6) function tests of bilge and ballast systems.

. For the deck fittings the following is to be carried out:

(1) examination of the fire main under working pressure

» Guidance Relating to the Rules for the Classification of Steel Ships 2022



Pt 1 Classification and Surveys
Annex 1-17 Laid-up and recommissioning of ships Pt1, Annex 1-17

(2) where possible, examination of deck piping under working pressure

(3) function tests of class items

(4) checking inert gas installation under working condition after inspection of water seal and function
test of deck non-return valve and pressure/vacuum valves.

5. For machinery installations the following is to be checked:

(1) lubricating oil of main engines, auxiliary engines, reduction gears, main thrust bearings and stern tube
(2) the general condition of crankcase, crankshaft, piston rods and connecting rods of diesel engines
(3) the deflection of crank webs of diesel engines.
(4) the condition of blades of turbines through the inspection doors
) the condition of the water side of condensers and heat exchangers
(6) the condition of expansion arrangements
(7) the condition of reduction gears through the inspection doors
(8) the condition after overhauling of pressure relief devices
(9) the test of bilge level alarms, when fitted.

6. The main and emergency electrical installations are to be tested. The parallel shedding of main generators
and main switchboard safety devices are to be checked. A megger test of the electrical installation
is to be performed.

7. For the fire prevention, detection and fire-fighting systems, the following is to be examined or tested:

(1) remote control for quick closing of fuel oil valves, stopping of fuel oil pumps and ventilation systems,
closing of fire doors and watertight doors

(2) fire detectors and alarms

(3) fire=fighting equipment.

8. The automated installation is to be checked for proper operation.

9. When classed, the installations for refrigerated cargo are to be examined under working conditions.
Where the laid-up period exceeds two years, representative components of the installation are to
be dismantled.

10. For other specific classed installations, the Owners are to submit a survey program to the Society.

11. On completion of the above surveys, following tests are to be performed.

(1) For passenger ships, sea-trial is to be carried out and survey details are referred to Sec. 605,
Ch. 4, Pt. 2 of Instruction for the Classification Survey.

(2) In addition to function tests for each machinery installations, engine trial and when deemed un-
necessary, sea trial under attendance of the Surveyor, to be performed.

203. Issue of Laid-up attestation

1. Where issue of Laid-up attestation is requested by the Owner in accordance with of Ch 2, 105. 5 of
Rules, Laid-up attestation may be issued provided that the laid up condition is in satisfactory after
laid-up survey. At the laid-up survey, it is to verify that the safety conditions, preservation meas-—
ures, laid—up site and mooring arrangements are in accordance with the program approved by the
Society in accordance with of Sec 3.

2. An annual laid-up condition survey is to be performed in lieu of the normal annual class surveys to
ascertain that the laid-up condition is maintained continuously by the laid—-up maintenance program
in accordance with of Sec 3. At the annual laid—up condition survey, it is to be checked that the
arrangements made for the laid-up are unchanged and that the maintenance work and tests are
carried out in accordance with the maintenance manual and recorded in the lay—-up log—book.
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301.

302.
1.

303.

. A laid-up log—book is to be kept on board, in which the maintenance work and tests carried out

2,

308

Section 3 Laid-up Maintenance Program

General

This Section provides detail contents for the laid-up maintenance program required in Ch 2, 105. 2
of the Rules.

Safety conditions

Safety conditions to be kept throughout the laid—up period are as the followings

(1) Power supply
Adequate power supply is to be supplied, or readily available either from movable generator on
board the ship or from shore.

(2) Manning
Watch personnel are to be provided. The number of the watch personnel will depend on the
size of the ship, the lay-up site and mooring arrangements, the shore assistance available in
case of fire, leakage or flooding, the maintenance required to provide adequate preservation.

(3) Safety
(A) The fire alarm system shall be tested before laid-up. The alarm shall be arranged so that
the watch keeping crew member may hear the alarm at the work place during lay up
periods.

(B) The emergency fire pump shall be tested before laid-up and also tested once a week during
laid—up periods.

(C) Other safety systems and equipment is to be prepared which is deemed necessary for
crews' safety during laid-up period.

Preservation measures for laid-up and maintenance

during the laid—up period are to be entered with the corresponding dates. The nature and frequency
of the maintenance, inspections and tests are also to be defined in the lay-up log book.

The following measures for preservation and maintenance during the laid-up period are to be taken
by Owners according to the type of ship, hull equipment, machinery installations and the specific
cases of laid—up conditions.

(1) Exposed parts of the hull

(A) Underwater parts of the hull are to be protected against corrosion.
(B) All accesses leading to internal spaces are to be kept closed.
(C) All vent pipes and ventilation trunks are to be kept closed.

(2) Internal spaces

(A) Cargo tanks and cargo holds are to be emptied, cleaned and kept dry.

(B) Ballast tanks are to be kept either full or empty. When ballast spaces are kept filled with
sea water, special care is to be taken to keep such spaces topped up and protected against
corrosion.

(C) Chain lockers are to be drained, cleaned and kept dry. Coating with bituminous paint is
recommended.

(D) Fuel oil and lubricating oil tanks are to be drained regularly.

(E) Empty fuel and lubricating oil tanks are to be cleaned and kept dry.

(F) Fresh water or distilled water tanks are to be kept full or empty. Empty tanks are to be
cleaned and kept dry.

(G) The bilge and tank top in engine rooms are to be cleaned and kept dry.
(H) Ship side sea suction and overboard discharge valves not in use are to be kept closed.
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(3) Deck fittings

(A) The windlass, capstans and winches are to be regularly greased and turned once a week.
(B) Cargo piping on deck is to be drained, blown through if deemed necessary and kept dry by
opening up drains.

(C) Electrical machinery and navigational equipment are to be regularly checked for preservation
condition.

(4) Machinery
(A) Machinery spaces

(a)
(b)

The air temperature inside the machinery spaces is normally to be kept above 0°C.
Humidity is to be kept as low as possible and within acceptable limits.

(B) Machinery - General

(a)
(b)

Exposed mechanical parts of machinery are to be greased.

All rotating machinery such as diesel engines, reciprocating engines, pumps, turbines,
electric motors and generators are to be turned at regular intervals with a limited num-
ber of revolutions (the lubricating oil system should be put in operation or proper priming
applied). Units are not to be stopped in the same position as the previous one.

(C) Main turbines

(a)
(b)

Turbines are to be kept dry.
Expansion arrangements are to be suitably greased.

(D) Auxiliary turbine—driven machinery

(a)
(b)
(c)

Stators are to be drained and kept dry.
Shaft sealing glands are to be lubricated.
Exhaust steam pipes are to be kept dry.

(E) Condensers and heat exchangers
(@) Condensers and heat exchangers are to be drained and kept dry.

(F) Auxiliary machinery

(a)

(b)

Air receivers are to be drained, opened up and cleaned. Pressure relief valves are to be
cleaned and slightly lubricated.

Air compressor crankcases are to be drained, cleaned and refilled with clean oil.
Cylinders and valves are to be lubricated. Coolers are to be drained and dried. Air drains
are to be opened and the system dried.

(c) Air start lines are to be drained and dried.
(d) All steam, feed, condensate systems are to be drained and dried.
(e) Rotating machine is to be greased or supplied of lubricating oil for rotating parts and
shall be turned at least once a month.
(G) Piping

Pipes not in use are to be drained and kept dry.

(H) Diesel engines

()

(a)
(b)
(c)
©)

(e)
®

Sea water cooling pipes are to be drained.
Starting valves are to be lubricated (internally and externally).
Motor oil is to be sprayed in cylinders and on all external parts liable to corrosion.

Turbo charger ball bearings are to be oil sprayed and rotated for an integer number of
revolutions plus one quarter of a revolution.

Scavenge spaces are to be cleaned
Engines are to be turned weekly.

Shaft lines

(a)
(b)

Shaft lines are to be coated with grease.
Shaft bearing cooling pipes are to be drained.

(c) For sea water lubricated propeller shafts, the packing gland of the engine room stuffing

box is to be tightened.

Z» Guidance Relating to the Rules for the Classification of Steel Ships 2022 309



Pt1

Classification and Surveys

Annex 1-17 Laid-up and recommissioning of ships Pt1, Annex 1-17

401.

402.

. The following recommendations are to be considered by Owners regarding the choice and suitability

403.

. The following recommendations are to be considered by Owners with respect to the mooring ar-
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(d) For oil lubricated stern tubes, ingress of sea water in the oil is to be check regularly.
The oil level in the tank is to be verified regularly.

(e) Propeller shaft lines are to be rotated an integer number of revolutions plus one quarter
of a revolution.

(f) Bearing boxes are to be emptied, cleaned and refilled with new oil.

(5) Electrical installations
(A) Switchboards, sub-feeder panels, fuse panels and starters are to be made tight. Desiccant is
to be provided.

(B) Electrical insulation of each item is to be kept at a minimum 200kQ and general insulation
is to be not less than 50 kQ Local electric heating may be necessary to improve the level of
insulation, particularly in the generators/alternators and large motors.

(C) A megger test is to be performed regularly.

(6) Steering gear
(A) It is recommended that the steering gear should be operated monthly.

(7) Boilers
(A) Safety device for boiler shall be kept in good condition in case of using boiler during laid-up periods.

(B) Resting boiler is to be kept with dry method, wet method, inert gas method, etc.

(C) It is desirable that dry method using dehumidifier is taken in case ship is laid up for a long
time. Also dehumidifier shall be exchanged or dried periodically.

(D) In case wet method is taken, distilled water mixed with anti—corrosions shall fill boiler in-
cluding superheater and economizer. When icing is possible, wet method shall not be taken.

(8) Automated installation
(A) Recommendations for electronic components are the same as those given for electrical
installations.

(B) For pneumatic parts the manufacturers’ recommendations are to be followed and the system
is to be checked regularly.

(C) Pressure, temperature or level sensors are generally not affected by damage when not used.
However, when available, the manufacturers’ recommendations are to be followed.

Section 4 Laid-up site and mooring arrangements

General

The choice and suitability of the laid-up site, as well as the type of mooring conditions, the moor-
ing arrangements and their efficiency during the laid—up period remain the responsibility of the
Owner. However, at the Owner's request, the mooring arrangement may be reviewed by the
Society.

Recommendations for the laid-up site

of the laid-up site.

(1) sheltered from open sea, strong currents and waves
(2) not exposed to whirling winds or turbulent tidal waves
(3) not exposed to moving ice

(4) clear of corrosive waste waters

(5) provided with adequate ship/shore communications.

Recommendations for the mooring arrangements

rangements:
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404,

. At the Owners’ request, the mooring arrangements may be reviewed by the Society. The proposal

(1) ground holding should be adequate

(2) vessels laid-up to buoys or anchored should be moored in such a way as to be prevented from
swinging with normal wind and tidal changes

(8) chain cables should not be subject to cross—contact or twisting and stern anchorage should gen-
erally be provided

(4) laid-up ships should be in ballast condition in order to reduce the effects of wind. Due consid-
eration should be given to the still water bending moment. For guidance, normal ballast draft
should be roughly between 30% and 50% of the maximum draft.

Ships should normally be moored singly. However, when several ships are moored together, the fol-
lowing provisions are to be made:

(1) Ships are to be moored bow to stern.

(2) Ships are to be of approximately the same size.

(3) the number of ships moored together is, in principle, not to exceed six.
(4) Breast-lines are to be of similar elasticity.

(5) Fender are to be provided.

Review of the mooring arrangements

for the mooring arrangements is in such case to be submitted by the Owner and is to include the
following information.

(1) Mooring site:
(A) geographical area (to be specified on a map)
(B) characteristics of the sea bottom
(C) water depth
(D) effects of wind/tide/current indicated according to statistical studies
(E) wave characteristics (amplitude, periods)

(2) Geometry of mooring arrangements:
(A) ship’s position and direction
(B) shore anchorage
(C) diagram showing mooring equipment (fore and aft)
(D) angle between chain cables and ship’s centreline

(3) Characteristics of mooring equipment:
(A) maximum holding strength of each anchor
(B) type of mooring lines (chains, cables, sinkers, etc.)

(C) length of each section, weight of each section, mechanical characteristics of each section
(breaking load)

(D) weight of sinkers.

On completion of the installation, the mooring arrangements are to be surveyed by the Society.
When the ship is anchored, the underwater installation is to be inspected by a diver whose report
is to be presented to the Society.

It is the responsibility of the Owners to ascertain the efficiency of the mooring arrangements during
the laid-up period. The mooring arrangements are to be re-examined at regular intervals (at least
each year when the ship is anchored) and when abnormal weather conditions occur at the laid-up
site.
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Section 5 Types of Laid—-UP

501. General

1. Choice of the type and extent of laid—up

(1) The extent to which a Ship Owner will lay-up its ship depends on various factors, including:
(A) expected period of lay-up
(B) need to reduce overhead running/operational costs
(C) anticipated time to resumption of trading
(D) time and expenses needed for re-commissioning
(E) intended situation after re-commissioning (trade, repair yard, scrap yard)
(F) age of the ship
(G) value of the ship in respect to scrap/recycling value.

2. Type of laid-up

(1) Depending on the type of laid-up, hot or cold laid-up as detailed 502. and 503., the degree of
involved risk varies and the P&l Policies on return of calls will be different between these two
types of laid-up condition. In addition to the absence of cargo on-board and the criteria listed
herebelow, the presence, or absence, of seamen on-board is a key differentiation for determi-
nation of the type of laid-up, of the subsequent increased or reduced P&l risks.

502. “Hot’laid-up

1. Period

This laid-up condition is normally appropriate for up to 12 months out of commission. The P&l
Policies normally require the ship to be laid-up for at least 30 consecutive days in order to qualify
for a laid—-up return.

2. Manning

The ship has reduced crew on-board as the ship’s manning is generally reduced below the manning
level required under the Flag State safe manning document and in accordance with any applicable
requirement from other involved parties, namely local authorities and insurance companies.

3. Machinery operation

The ship has some of the machinery maintained under working conditions and kept operational by
the skeleton crew on-board.

4, re-commissioning

The ship can be reactivated with reduced cost, time and effort, normally in the range of less than 1
week recommissioning time.

503. "Cold" lay-up
1. Period

This laid—up condition is normally appropriate over 12 months out of commission.
2. Manning

(1) A specialist laid-up personnel may be employed, possibly only one or more watchmen, in order
to deal with emergency requirements related mainly to fire, flooding, mooring and security
aspects.

(2) Requirements and guidance from the Flag State, the local authorities and the insurance companies
should there again also be investigated and complied with by the Owner, before deciding on the
final manning level.

3. Machinery operation
The machinery is normally shut-down.

312 » Guidance Relating to the Rules for the Classification of Steel Ships 2022



Pt 1 Classification and Surveys
Annex 1-17 Laid-up and recommissioning of ships Pt1, Annex 1-17

4. Re—commissioning

(1) The ship is normally re-commissioned within a period in the range of 3 weeks, or more depending
on the effective period of laid—up and on the level and scope of maintenance and preservation
implemented by the Owner.

(2) The ship might need to be directly dry-docked before trading, depending on the efficiency of
the hull preservation during the lay—up period, on the possible hull degradation and depending on
the classification requirements for maintenance of class in case the bottom survey in dry-dock
became overdue during the lay—-up period.

(8) On modern ships, the efficient preservation maintenance of automated systems, computerized
equipment and electronic gears is to be carefully planned and considered by the Owner, in order
to ensure that these sophisticated systems will no deteriorate and will restart correctly.

(4) More generally speaking, a cold laid-up situation is to be carefully prepared by the Owner, in
terms of manning, laid-up site, mooring arrangements, safety and security conditions, preservation,
maintenance and inspection measures, classification survey requirements, in collaboration and
consultation with all other Parties, in order to avoid machinery or hull degradation, long term
damages to the machinery and a subsequent costly and long reactivation. &
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Annex 1-18 In case of promptly and thoroughly repaired, Areas to be
considered (2079)

1. In case of promptly and thoroughly repaired specified in Ch 2, 107. 2 of the Rules, examples of
areas to be considered for General Ship, Bulk Carrier, Double Skin Bulk Carrier and Double Hull Oil

Tanker are as follows

(1) General Ship

R

Transverse . (| V3

ide shell frames  bulkhead
and end bradkets

1. Side Shell frames, their end
attachments and adjacent

shell plating g
2. Deck structure and deck plating = Double bottom
3. Bottom structure and bottom - tank

plating

4. Watertight or oiltight bulkheads
5. Hatch coamings

I . L el

LA 1

Welding
connection

(Gooseneck with steel flap type)

Welding
connection

6. Examination of the weld connection between air pipes and deck plating (Ch 2, 202. 1 (1) (f)
of the Rules)
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7. External examination of all air pipe heads installed on the exposed decks (Ch 2, 202. 1 (1)
(9) of the Rules)

0% 9 op/off HAl L2

8. Examining the ventilators and air pipes, including their coamings and closing appliances (Ch 2,
202. 1 (6) of the Rules)
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(2) Bulk Carrier

1. Bottom structure and | B " =
bottom plating = Watertight

2. Side structure and side - IS bulkhead
plating ’

3. Deck structure and deck
plating

4. Inner bottom structure
and inner bottom
plating

5. Innerside structure and
inner side plating

6, Watertight or oiltight
bulkheads

7. Hatch coamings

(3) Double Skin Bulk Carrier

[Hull structure in midship area, Looking aft]

7
b in TST : &
oty in Hatch side coaming
\ Cross deck
3
e
2 =
|
K 6
i
I
]
i
g
1. Bottom structure and E
bottom plating i
2. Side structure and =
side plating ,,!‘ 1
3. Deck structure and _“;.,-
deck plating g} .
4. Inner bottom f‘n
structure and inner /
bottom plating =1
5. Innerside structure ] ’ ight floor

and inner side plating
6. Watertight or oiltight
bulkheads Bottom shell plating N g
7. Hatch covers and Trans. web in bilge hopper space Side girder cL
hatch coamings

Center girder

316 &3 Guidance Relating to the Rules for the Classification of Steel Ships 2022



Pt 1 Classification and Surveys
Annex 1-18 In case of promptly and thoroughly repaired, Areas to be considered Pt1, Annex 1-18

(4) Double Hull Oil Tanker

Pl | wtructure in midshe p area, Looking aft |

i 1
Trans. web in double hull space Dech long tus nal ,;

Hori rontal
E girder

hectllelcc Pt elaal 13505

2
AT /

1. Bottom structure and ' '

bottom plating e 3 RS Eall BIRetig 4
2. Side structure and side

plating Trans. wab in bil ga hopper space Bottom longi tudinal  Carter girder
3. Deck structure and

deck plating
4. Watertight or oiltight

bulkheads
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