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CHAPTER 2 SCOPE AND CONDITIONS OF CLASSIFICATION

Appendix 1 LIST OF CLASS NOTATIONS FOR SEA-GOING SHIPS

Type Notations® Table A

. _ Technical
Class notation Description echnica ®
requirements

Geotextiles Layer

Geotextiles layers

Ships provided with special equipment for laying

geotextiles, which are engaged in operations of laying
soft mattress related to construction of cofferdams on

Ch. 17, Pt. 8 of the

land and floating structure projects under different

Rules

environmental conditions such as coastal shoals and
deep-water harbors

Chemical Barge

Chemical Barge

Barges carrying chemicals within holds

Ch. 12, Pt. 2 of the
Rules

Gas Barge

Gas Barge

Barges carrying liquefied gases within holds

Ch. 12, Pt. 2 of the
Rules

Woodchip Carrier

Woodchip carriers

Ships speetally designed and constructed for the carriage

of woodchips.+H-eargees—are-notloaded-orunloaded-by-

Ch-8.Pt2 ol the
Tohes
Guidelines for Hull
Structure of

Woodchip Carriers

Ferry Passenger
Ship

Ferry passenger
ships

Ferry carrying more than 12 passengers

Ch. 9, Pt. 2 of the
Rules

Cargo and Loading Characteristics Notations

Table D

Class notation

Description

Technical requirements

The notation is assigned to ships intended to carry dry

SOLAS XII cargo in bulk, with a configuration different from that Chanter 37. Pt. 8 of the
SOLAS XII bulk cargo defined in 8.1.1.1, Chapter 8, Pt. 2 of the Rules D Rliles.
loading provided that the requirements of Chapter 37, Pt. 8 of —
the Rules are satisfied.
Special Features Notations Table E

Class notation

Description

Technical requirements

ASMW

Operational

| The likelihood of different modes of navigation

Sec. 9, Ch. 1, Pt. 2 of the

® For high speed craft complying with the provisions of the Rules for Classification of Sea-going Boats, the suffix (HSC) will
be added after the type notation.

® The technical requirements listed in this Table are the basic ones for ships assigned to the notation; in other special cases
involving ship types, special consideration is to be given by CCS according to the ship’s specific conditions.
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Class notation Description Technical requirements
guidance for ships | safety failures under the combined or separate Rules
in high sea action of wind and waves is assessed by using
conditions methods based on hydrodynamics, to determine
sailing conditions that may affect safety and
prepare operational guidance for ships in high sea
conditions for the master's reference.
Special Equipment and System Notations Table G
. L. Technical
Class notation Description echnica
requirements

This notation may be assigned when monitoring sensors are
installed in the hull monitoring system, but also sensors/
components monitoring other parameters are selected, where
within the brackets there will be letters specifying the
selected sensors/components and multiple letters are
separated by a comma “,”. The following sensors/
components may be selected for the hull monitoring system:
Gn: Sensor monitoring the global hull strain

Dn: Sensor monitoring the local hull strain

On: Sensor monitoring the propulsion shaft(s) output

An: Sensor monitoring the axial acceleration

Mn: Device for monitoring of hull rigid body motions (six

HMS(x) degrees of freedom)
Pn: Sensor monitoring the transient sea pressure acting on the
hull (slamming)
Sn: Sensor monitoring the liquid motion pressures in tanks
(sloshing)
Tn: Sensor monitoring the temperature
Hull Bn: Device for monitoring the wave Ch. 21, Pt. 8 of the
monitoring | Wn: Wind sensor Rules
system Nn: Navigation sensors
Cn: Online link to loading computer that is continuously
up-dating the loading condition
Ln: Backup of statistics and triggered monitoring calendars
and sending them to CCS on a regular basis
Note: n denotes the number of sensors or devices
This notation may be assigned to the hull monitoring system
installed on high speed craft
Within the brackets there will be letters specifying the
selected sensors/components and multiple letters are
separated by a comma “”. The following sensors/
HMS-HSC(%) components may be selected for the hull monitoring system:
An: Sensor monitoring the axial acceleration
Gn: Sensor monitoring the global hull strain
Dn: Sensor monitoring the local hull strain
Pn: Sensor monitoring the transient sea pressure acting on the
hull (slamming)
Note: n denotes the number of sensors or devices
Rotor assisted . . . . . . Guidelines for
= . | This notation may be assigned to ships provided with the | Survey of Marine
WAPROTOR) propulsion - - - - -
svstem wind-rotor assisted propulsion system Wmd-Rptor Assisted
sysielm Propulsion System
This notation may be assigned to ships using high holding
RWA Reduced. power anchor or very high holding power anchor to replace Sec.2. Ch. 3. Pt. 2 of

anchor weight

ordinary stockless bow anchor, so as to reduce anchor weight

the Rules
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Class notation

Description

Technical
requirements

PS

Rotating duct
in front of

propellers

This notation may be assigned to ships provided with the

Sec.8, Ch. 3, Pt. 2 of

energy-saving appendages in front of propellers

the Rules

Methanol Bunkering

Methanol
bunkering

This notation may be assigned to ships provided with
methanol bunkering system

Guidelines for

Methanol Bunkering
Ships

DP-N(CBV/CBNYV)

DP systems
based on.

closed bus
bars

Ships or offshore installations provided with DP systems are
assigned this notation, among which N should be 2 or 3:

Abbreviated CBV and CBNV imply:
CBV— witnessing of closed bus bars on board;
CBNV— witnessing of closed bus bars on board is not

Guidelines for DP

systems based on
closed bus bars

necessary.
CBV.CBNYV could not be assigned simultaneously

OCCS Ready 1

OCCS Ready 2

OCCS Ready 2(X)

Carbon.
capture

Design and approval of principle drawings are carried out for
OCCS ready ship to ensure that the ship is in compliance
with the basic requirements for future installation of OCCS,
and that no equipment or systems related to carbon capture
systems have actually been installed on board

Design and approval of detailed drawings are carried out for
OCCS ready ship to ensure that the OCCS ready is in
compliance with the relevant requirements, and that no
equipment or systems related to carbon capture systems have
actually been installed on board

On the basis of meeting the requirements of OCCS Ready 2.
the OCCS related equipment and systems have actually been

Guidelines for
Shipboard Carbon

system ready

installed on board the ship. The symbol X represents one or

Capture Systems

more suffixes of class notation, with the following specific

meanings:

(D The hull structures and related supporting structures have
been strengthened, represented by the capital letter S;

(2 The absorption tower, desorption tower and absorbent
circulation system have been installed, represented by the

capital letter A;
(3) The CO, compression and liquefaction system has been

installed, represented by the capital letter L;
@ The CO, storage tanks have been installed, represented by

the capital letter T




Appendix 2 DIAGRAMS OF MANDATORY SHIP TYPES FOR SHIPS HAVING ESP
NOTATION

2 Ship Type and Enhanced Survey Programme (ESP) Notations

2.1 Oil tanker

The ship type notation “Oil Tanker”, or equivalent, and the notation “ESP” are to be assigned to sea-going
self-propelled ships” which are constructed generatly with integral cargo tanks and intended primarily to
carry oil in bulk. This type notation is to be assigned to tankers of both single and double hull construction,
as well as tankers with alternative structural arrangements, e.g. mid-deck designs. Typical midship sections
are given in Figure 2.1.

Note: Oil tankers that do not comply with MARPOL I/19 may be subject to International and/or National Regulations
requiring phaseout under MARPOL [/20 and/or MARPOL I/21.

—\%-i [ ]
LA ] /

L1

Figure 2.1

@ Self-propelled ships are ships with mechanical means of propulsion not requiring assistance from another ship during
normal operation.



CHAPTER 3 INSPECTIONS OF PRODUCTS

Appendix 1A LIST OF CERTIFICATION REQUIREMENTS FOR CLASSED

MARINE PRODUCTS
Plan
No. Product name Document Approval mode approval Remark
C/E | W| DA [ TA-B | TA-A | wa PA
Machinery (including machinery equipment of refrigerated vessels)
Refer to Appendix 1D for the
additional  requirements  for
8 Pumps and piping pumps and piping included in
liquefied natural gas specialized
products
8.27 Fume exhaust valve - X - X 6] X
12 Shafting and propeller
12.18 Cycloidal steering oar X - - - - X
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Appendix 1B LIST OF CERTIFICATION REQUIREMENTS FOR STATUTORY

MARINE PRODUCTS®
Plan
Document Approval mode
No. Product name approval Remark
C/E | W | DA | TA-B | TA-A | WA PA
2 Pollution prevention at
sea
Exd foani
Exhaust cleaning o o . system-for-sehemeA
28 system(scheme A) X X 0 X SOx emission
compliance certificate
To be implemented in
29 Exhaust cleaning | | B B B X accordance with 2.8 of
* system(scheme B) — | — | — - - - = this table for ships
flying the flag of China
210 Exhaust gas monitoring - X - X (0] - X For exhaust gas
— system emission monitoring
1 Discharge water - X - X (0] - X For washwater
— monitoring system discharge monitoring
Equipment reducing
2912 NOx emission on board X | X o . X
== | by other equivalent
method
Equipment limiting SOx
24013 | emission by  other X — — X (6] — X
technology
NOy emission of diesel _ _ _ .
2.H14 engines of over 130 kW X X O X EIAPP certificate
24215 Ballast water X | X o . X
management system
24316 Crudej oil  washing X o o X o _ X
machine
Comminuting and o _ .
24417 .. . X X (0] X For sewage
disinfecting system
; ; ;
245 | and——recording—after | X _— - X o —_— X
”
Fire-resisting material,
3 structure and
fire-fighting equipment
Helicopter deck foam lf:ir%rgx tinguishin
SR - g g
3.32 | fire-extinguishing X - | — X (0] — X .
arrangement arrangement_protecting
helicopter deck
Heli land
223 | fowm—freednepishine | X< | | X o |—= | X
arrangement

@ If the list is not consistent with the requirements of the flag State Government, the provisions of the flag State Government

are to prevail.
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Appendix 1C LIST OF CERTIFICATION REQUIREMENTS FOR LIFTING

APPLIANCES
Plan
No. Product name Document Approval mode approval Remark
C/E W | DA | TA-B | TA-A | WA PA
6 Telescope gangway X | =| — = — — X
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Appendix 1E LIST OF CERTIFICATION REQUIREMENTS FOR METHANOL
FUEL SYSTEM SPECIALIZED PRODUCTS

Document Approval mode Plan. Remark

Product name approval

E

CE | W | DA | TAB | TAA | WA | PA

Independent or portable methanol tank

Independent/portable
- tank

)_( p— p— p— p—

[

—_—
—_—

Rolled steel

<1<
<1<

[
[\8}

Forged steel

Pipes, forgings,
castings and fittings
13 (bend, three-way,

pipe nipple and = — - - -
tapered pipe, etc.) for
methanol piping

>
|
|
|

[
|

—
I

End plate As purchased parts

[ |
N

Welding consumables

SRR
[ <]
AR
Pl (P

—
[o)}

Fluid well As purchased parts

Air-tight electrical
penetrations for submerged

pump cables

Electrical
penetrations

S
|
=
|
=
|
=

<
|
|
[
o
[

1.8 Safety valve

Methanol fuel supply and related systems

Methanol main

2 engine fuel supply
system

Methanol fuel supply Applicable to supply in unit

[
|
|
|
|
|

[

unit mode

Including low pressure
pump and high pressure

pump etc.

[\S]
—_
—_

[
|
|

(@)
|

[

Fuel pump

Used for pipes of methanol
fuel

[N}
—
[\8}

Filter

[
|
|
|
|
|

[

[N}
—_—
(O8]

1<
|
1<
@
@
[l
1<

Heat exchanger

e
—
N

Electrical control box

>
|
|l
I
|l
I
[

Methanol fuel valve
unit

[\
[\
[
|
(@)
I
|
|
<

[N}
NS}
—_

Valve

[
|
[
|
|
[

Used for pipes of methanol
fuel

[\S)
[\9)
\9)

Filter

[
|
|

Il
|
|

<

[\

2.

(O8]

Electrical control box

>
|
|

I
|
|

<

Generator set

3 methanol fuel supply
system

Methanol low Applicable to supply in unit

|95
[
|
|l
I
|l
|
>

pressure pump unit mode

Low pressure pump etc.

<
|
|
[
o
|
[

3.1.1 | Fuel pump

1<
|
1<
@
@
|l
1<

3.1.2 | Heat exchanger

3.1.3 | Electrical control box

[
|
[l
Il
[l
Il
<




Plan

Document Approval mode Remark
No. Product name approval I
CE | W | DA | TA-B | TA-A | WA PA
32 M@thanol fuel valve X - 0 - - - X
unit
3.2.1 | Valve X = | = X el - X
322 | Filter X - - - - - X Used for pipes of methanol
= fuel
3.2.3 | Pressure vessel X - | = — — X X irtlccludlng knock-out drum
3.2.4 | Electrical control box X - - - - - X
33 M@thanol fuel pump X - - - - - X Applicable to supply in unit
unit mode
3.3.1 | Fuel pump X - - X (6] = X High pressure pump etc.
3.3.2 | Electrical control box X - - = - — X
Seal and control oil Applicable to supply in unit
34 . X - | = - = - X
pump unit mode
. - - - Seal and control oil pump
341 | Oilpump X | = | =] X 0 = X | Lnitetc,
3.4.2 | Valve X = | = X el - X
3.4.3 | Filter X = | = = = o X
Methanol boiler fuel
- supply system
41 M@thanol fuel valve X - 0 - - - X
unit
4.1.1 | Valve X - | = X = = X
- _ | = _ _ _ Used for pipes of methanol
412 | Filter X - - - - - X Used for pipes of methanol
e fuel
4.1.3 | Electrical control box X - - = - = X
414 | Fuel pum Used for methanol boiler
SL2 | Huelpump fuel delivery
Methanol bunkering
5
and storage system
Bunkering station Applicable to supply in unit
5.1 - X - | = - = - X
unit mode
For certification
Independent/portable - - - - requirements, refer to
32 tank X - - - - X X independent or portable
methanol tank
N N o Used for methanol piping
33 Safety valve .4 - - X 0 - X and pressure vessel
54 Emergene, X = | = X = = X
shut-down valve
Hydraulic power For driving emergency
5.5 X - | = - = - X
plant shut-down valve
6 Glycol water system
Glycol water system Applicable to supply in unit
6.1 ] X = | = ol = ol X
unit mode
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Product name

Document

Approval mode

Plan
approval

Remark

CE | W

TA-B

TA-A

PA

Glycol water
circulation pump

[
|

X

(0]

X

Heat exchanger

>
|

[

o

o

<

Glycol water
balancing vessel

[
|

[

<

Applicable to equipment
belonging to pressure vessel

|.°\
in

Electrical control box

[
|

<

(RN

Nitrogen generator
and supply system

~
—_

Nitrogen generator
unit

>
|

Applicable to supply in unit
mode

|.\‘
fo

Nitrogen generator

[
|

<

<

a
(O8]

Nitrogen tank

[
|

I©

<

~
T~

Air compressor

[
|

[

I©

(@]

<

~
n

Electrical control box

[
|

<

|oco

Piping, valve and
fittings

Valve

[
|

<

<

Applicable to methanol fuel
piping valve

Pipes, forgings,
castings and fittings
(bend, three-way,
pipe nipple and
tapered pipe, etc.) for

methanol piping

[
|

[

Double walled pipe

[
|

<

Filter

>
|

<

Used for pipes of methanol
fuel

Flowmeter

<

Used for pipes of methanol
fuel

Vent mast cap

[
|

<

Flexible hose
assembly

[
|

<

<

Used for pipes of methanol
fuel

Expansion joint and
corrugated pipe

[
|

<

<

Pressure/vacuum
valve

[
|

<

<

Used for ventilation of
methanol daily tank

8.10

Fan

X J—

I©

<

Used for ventilation of of
double walled pipe

Electrical installations and automatic equipment

9.1

Pressure control and

monitoring, alarm
system

)_( p—

<

(@]

<

Applicable to inert gas
system

Fuel tank monitoring
and control system

>
|

<

(@)

<

Methanol fuel supply
electrical control

system

<

(@]

<

Including control, alarm and

safety system




Plan

Document Approval mode Remark
No. Product name approval
C/E W | DA | TA-B | TA-A | WA PA
Applicable to flammable gas
detection, toxic gas
detection, oxygen levels
Fixed gas detection detection, chlorine
9.4 system X - - X (6] - X concentration gas detection,
System carbon dioxide gas
detection.
Including controller and
detector
Fixed fire detection The system shall effectively
23 and fire alarm system .4 - - X 0 - X detect methanol flame
If the product is included in
96 Ship-Shore/Ship X - - - - - X other system , there is no
- Link-System = - - - - - = duplicate requirement to
hold the certificate
If the product is included in
97 Emergency shutdown X N N o N o X other system , there is no
- system(ESD) = - - - - - = duplicate requirement to
hold the certificate
Symbols:

1) C — Marine Products Certificate; E — Equivalent document; W — Manufacturer’s document; X — A

Applicable; O — Optional.

2) DA — Design approval; TA-B — Type approval B; TA-A — Type approval A; WA — Works approval; PA — Plan approval

3)X!: Inspection is to be carried out according to approved integral product/system (ship, product) drawing.




Appendix 2A LIST OF CERTIFICATION REQUIREMENTS FOR CLASSED

MARINE PRODUCT PARTS

Product name

Document

Approval mode

Plan
approval

C/
E

w

DA

TA-B

T
A-
A

WA

PA

Remark

Machinery (including machinery equi

pmen

t of refrigerated vessels)

8

Pumps and piping

8.27

Fume exhaust valve

10

Machinery equipment

10.3

Diesel engine

10.3.1

Diesel engine (cylinder
diameter > 300 mm or
single cylinder power >400
kW)

.29

Other engine-driven pump
(oil, water, fuel, bilge
water) except for 2422
and .27 28

Applicable to engines with
power > 800kW/cyl; W to
include hydraulic test;

Shafting and propeller

12.18

Cycloidal steering oar

Motors (50 kW and over)

|><

I©

[

to |~

Electrical control box (if

any)

P< | <

[

Main shaft

<

[

Bevel gear shaft

<

[

Bevel gear

<

[

Gear shaft

[ |lon |l |1 [l

Blade

oo

Propeller shaft

PP B (P[P | 1<

<] 1< ] 1<

[ 14| 1<




Appendix 2B LIST OF CERTIFICATION REQUIREMENTS FOR STATUTORY

MARINE PRODUCT PARTS

Plan
Document Approval mode
No. Product name approval Remark
C/E | W | DA | TA-B | TA-A | WA PA
3 Pollution prevention at
sea
28 | Exhausteleaningsysten
+ Exhaust-pipe — | X | = — — X — Piping-ofClass Hi
Piptre-of- Chasses-E-Hoand—
2 Valve X —_— - X o —_— X
Hl-over 300 mm
Prmp—iaen—w e r—prnp-
3 afd-fresh-veaber-praps X - X o - X
4 ) X - | = — _ —_ h'a
sepubbern
= Induced-drafi-fan/blower X | = | — — — — X
6 Motors-(30-kW-and-over) x — | = x o — x
= Metors(belowS50-kWy — X | = = — X
. Fhefirst-produet-is—to-be-
8 Eleetrical-control-box X | = | = - — — X .
subjeetto-type-test
2.8 Exhaust cleaning Exhaust pipe,
system(scheme A) induced-draft fan/blower,
pump, valve, piping,
motor, electrical control
box etc. used for the
system are to be certified
in accordance with the
requirements of appendix
1A. Water treatment
system is to be certified
by referring to 10.3.4 of
appendix 2A
2.8.1 Scrubber X - - - - - X
29 Exhaust cleaning Exhaust pipe,
system(scheme B) induced-draft fan/blower.
pump, valve, piping,
motor, electrical control
box etc. used for the
system are to be certified
in accordance with the
requirements of appendix
1A. Water treatment
system is to be certified
by referring to 10.3.4 of
appendix 2A
2.9.1 | Scrubber X - - - - - X
and-recerding-atter
discharge
3 Fire-resisting material,
structure and fire-




fighting equipment

Helicopter platform deck

3.32 | foam fire-extinguishing
arrangement
Low-expansion foam
1 fire-extinguishing — — —
medium
2 Foam storage tank X — X
3 Proportion mixer X — X
4 Foam monitor X X X




Appendix 2C LIST OF CERTIFICATION REQUIREMENTS FOR LIFTING

APPLIANCE PARTS

Z
e

Product name

Document

Approval mode

Plan
approval

Remark

C/E W

DA

TA-B

TA-A

WA

PA

Telescope gangway

N [ION
—

Main structure

Aluminium alloy

| X
|

| X

|.°\ |— |
)

Telescopic and
amplitude-changing
rotary mechanism

[—

Motors (50 kW and
over)

| X

| x

Motors (below 50 kW)

(983 [

Gear

I

l

1Nl
I

|

BE

C/E to be provided for

forging material

Rack

Guide

Brake

Luffing cylinder

Reduction gearbox

[o floo [~ flon flin 4~

Rotating support

1 X Jxfi fix <
INinininin]

P =g

PALTE =T

S

|><_|>< |><_|>< | X || x

C/E to be provided for
forging material

Hydraulic motor

[N}

| X

Hydraulic power unit

[ |.o\ |;
w |l

Flexible hose assembly,

for piping of Classes 1
and II or more than 50
mm in diameter

| X

(=]

io

Flexible hose assembly:

except for
above-mentioned

| X

| x

Hydraulic pump

[ flo

Accumulator

1o | x
P

I~

H (=3

1

Ix I x

<0.7 MPa & 0.1 ~0.25

m>, WA to be provided

for W,> 0.7 MPa or >
0.25 m?, C/E to be
provided

[in

Motors (50 kW and
over)

|

| x

1o

|

Motors (below 50 kW)

Electrical control box

I~

al

I~

| x| x

|Q [ {lon
~

Winch (where.

applicable)

—

Winch




CHAPTER 4 SURVEY DURING CONSTRUCTION”

Section 2 SURVEYS AND TESTS

4.2.1 General requirements

4.2.1.6  Unless otherwise specified, the survey of all watertight cable transits installed on all ships
contracted for construction on or after the effective date of the amendments is to comply with the
requirements of Appendix 3 of this Chapter.

© The requirements for initial classification surveys of ships under construction are given in 5.14.2 of Section 14 of Chapter 5.
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CHAPTER S SURVEY AFTER CONSTRUCTION

Section 1 GENERAL PROVISIONS
5.1.5 Definitions
5.1.5.2  The following definitions are added for oil tankers in addition to those in 5.1.5.1 of this Chapter:

3) An oil tanker is a ship which is constructed primarily to carry oil in bulk in cargo tanks forming an
integral part of the ship's hull, and including ship types such as combination carriers (Ore/Oil ships etc.) but
excluding ships carrying oil in independent tanks not part of the ship's hull such as asphalt carriers.
(34) A double hull oil tanker is a ship which is constructed primarily for the carriage of oil in bulk, which
has the cargo tanks forming an integral part of the ship's hull and is protected by a double hull which
extends for the entire length of the cargo area, consisting of double sides and double bottom spaces for the
carriage of water ballast or void spaces.

5.1.5.3 The following definitions are added for bulk carriers in addition to those in 5.1.5.1 of this Chapter:
(3) Ballast tank:

(D A ballast tank of a bulk carrier is a tank which is used selely primarily for salt water ballast, or,
where applicable, a space which is used for both cargo and salt ballast will be treated as a ballast tank
when substantial corrosion has been found in that space.

@ A ballast tank of a double skin bulk carrier is a tank which is used selely primarily for salt water
ballast, or, where applicable, a space which is used for both cargo and salt ballast will be treated as a
ballast tank when substantial corrosion has been found in that space. A double side tank is to be
considered as a separate tank even if it is in connection to either the topside tank or the hopper side
tank.

5.1.7 Documentation on board
5.1.7.3 Supporting documents
(1) The following additional documentation is to be available on board:

(D survey programme as required by 5.1.6.5 until such time as the special survey or intermediate survey,
as applicable, has been completed;

(2 main structural plans of cargo/cargo oil and ballast tanks (for CSR ships these plans are to include for
each structural element both the as-built and renewal thickness. Any thickness for voluntary addition
is also to be clearly indicated on the plans. The midship section plan to be supplied on board the ship
is to include the minimum allowable hull girder sectional properties for the hold/ tank transverse
section in all cargo holds/tanks);

(3 previous repair history;

@ cargo and ballast history;

®) inspection by ship’s personnel with reference to:

a. structural deterioration in general;

b. leakages in bulkheads and piping;

c. condition of coating or corrosion protection, if any;

d. a guidance for reporting is shown in paragraph 2, Appendix 12 of this Chapter;

(© extent of use of inert gas plant and tank cleaning procedures (for oil tankers and chemical tankers);

@ any other information that will help identify suspect areas and/or critical structural areas requiring
inspection;

Cable Transit Seal Systems Register, the owner is to maintain the Register to record any disruption
(repair, modification or opening out and closing) to a cable transit or to record the installation of a
new cable transit.




5.1.8 Reporting and evaluation of survey

5.1.8.4 An executive hull summary_(see Appendix 11 of this Chapter) is to be summarized and developed
by the survey unit completing the enhanced survey, and upon verification and endorsement by CCS
authorized person, the executive hull summary is to be issued to the owner and placed on board the ship for
reference at future surveys.

5.1.18 Remote Inspection Techniques (RIT)(D

5.1.18.1 The RIT is to provide the information normally obtained from a close-up survey. RIT surveys are
to be carried out in accordance with the requirements given here-in and the requirements of IACS
Recommendation 42 ‘Guidelines for Use of Remote Inspection Techniques for surveys’. These
considerations are to be included in the proposals for use of a RIT which are to be submitted in advance of
the survey so that satisfactory arrangements can be agreed with CCS.

5.1.18.2 The equipment and procedure for observing and reporting the survey using a RIT are to be
discussed and agreed with the parties involved prior to the RIT survey, and suitable time is to be allowed to
set-up, calibrate and test all equipment beforehand.

5.1.18.3 When using a RIT as an alternative to close-up survey, if not carried out by CCS itself, it is to be
conducted by a firm approved as a service supplier according to Appendix 8 of this Chapter and is to be
witnessed by an attending surveyor of CCS.

5.1.18.4 The structure to be examined using a RIT is to be sufficiently clean to permit meaningful
examination. Visibility is to be sufficient to allow for a meaningful examination. CCS is to be satisfied with
the methods of orientation on the structure.

5.1.18.5 The Surveyor is to be satisfied with the method of data presentation including pictorial
representation, and a good two-way communication between the Surveyor and RIT operator is to be
provided.

5.1.18.6  If the RIT reveals damage or deterioration that requires attention, the Surveyor may require
traditional survey to be undertaken without the use of a RIT.

Section 6 ADDITIONAL REQUIREMENTS FOR HULL AND EQUIPMENT
SURVEYS OF OIL TANKERS

5.6.4 Special surveys
5.6.4.5 Extent of tank testing
(1) The minimum requirements for ballast tank testing are given in (3) of this paragraph and Table
5.6.4.5(1); the minimum requirements for cargo tank testing are given in (4) of this paragraph and Table
5.6.4.5(1). Cargo tank testing carried out by the ship’s crew under the direction of the Master may be
accepted by the Surveyor provided the following conditions are complied with:
(D a tank testing procedure, specifying fill heights, tanks being filled and bulkheads being tested, has
been submitted by the Owner and reviewed by CCS prior to the testing being carried out;
(@) the tank testing is carried out prior to overall survey or close-up survey:
(3 the tank testing is carried out within the special survey window and not more than 3 months prior to
the date on which the overall or close up survey is completed:

@@ there is no record of leakage, distortion or substantial corrosion that would affect the structural

@(®) the satisfactory results of the testing is recorded in the ship’s logbook;
®B® the internal and external condition of the tanks and associated structure are found satisfactory by
the Surveyor at the time of the overall and close-up survey.

(@ Remote Inspection Techniques (RIT) is-net-applicable-to-surveys-of oil-tankers-and-bulk-earriers-applicable to survey of

ships specified in Sections 4, 5, 8 and 16 of this Chapter.
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Section 7 ADDITIONAL REQUIREMENTS FOR HULL AND EQUIPMENT
SURVEYS OF BULK CARRIERS

5.7.2  Annual surveys

5.7.2.9 Examination of double-side skin void spaces for bulk carriers exceeding 20 years of age and of
150 m in length and upwards

(1) Examination of double-side skin void spaces, for bulk carriers exceeding 20 years of age and of 150 m

in length and upwards, are to be carried out as required by 5.7.4.2(4) and 5.7.3.4(1) of this Section. When
considered necessary by the Administration, or when extensive corrosion exists, thickness measurements are
to be carried out. If the results of these thickness measurements indicate that substantial corrosion is found,
the extent of thickness measurements is to be increased in accordance with Table 5.7.4.5(2)@a~d of this
Section. These extended thickness measurements are to be carried out before the survey is credited as
completed. Suspect areas identified at previous surveys are to be examined. Areas of substantial corrosion
identified at previous surveys are to have thickness measurements taken.

(2) For ships built under the IACS Common Structural Rules, the annual thickness gauging may be omitted
where a protective coating has been applied in accordance with the coating manufacturer's requirements and
is maintained in good condition.

5.7.3 Intermediate surveys
5.7.3.2 Bulk carriers 5 to 10 years of age
(D Ballast tanks

a. For tanks used for water ballast, an overall survey of representative spaces selected by the Surveyor
is to be carried out. The selection is to include fore and aft peak tanks and a number of other tanks,
taking into account the total number and type of ballast tanks. If such overall survey reveals no
visible structural defects, the examination may be limited to verification that the corrosion
prevention system remains efficient.

b. Where POOR-—eoating a hard coating is found to be in less than GOOD condition, corrosion or other
structural defects are found in water ballast tanks or where a hard protective coating was not applied
from the time of construction, the examination is to be extended to other ballast tanks of the same
type.

c. In ballast tanks other than double bottom tanks, where a hard protective coating is found #+-POOR to
be in less than GOOD condition and it is not renewed, or where a soft or semi-hard coating has been
applied, or where a hard protective coating was not applied from the time of construction, the tanks
in question are to be examined and thickness measurements carried out as considered necessary at
annual intervals. When such breakdown of hard protective coating is found in ballast double bottom
tanks, or where a soft or semi-hard coating has been applied, or where a hard protective coating has
not been applied, the tanks in question may be examined at annual intervals. When considered
necessary by the Surveyor, or where extensive corrosion exists, thickness measurements are to be
carried out.

5.7.4 Special surveys

5.7.4.2 Tank Space protection

(1) Where provided, the condition of the corrosion prevention system of ballast tanks is to be examined. For
ballast tanks, excluding double bottom tanks, where a hard protective coating is found ##-POOR to be in less
than GOOD condition and it is not renewed, where a soft or semi-hard coating has been applied, or where a
hard protective coating has not been applied from the time of construction, the tanks in question are to be
examined at annual intervals. Thickness measurements are to be carried out as deemed necessary by the
Surveyor.

(2) When such breakdown of hard protective coating is found in water ballast double bottom tanks and it is
not renewed, where a soft or semi-hard coating has been applied, or where a hard protective coating has not
been applied from the time of construction, the tanks in question may be examined at annual intervals.



When considered necessary by the surveyor, or where extensive corrosion exists, thickness measurements
are to be carried out.

(3) Where a hard protective coating is provided in cargo holds and is found in GOOD condition, the extent
of close-up surveys and thickness measurements may be specially considered.

(4) For double-side skin void spaces bounding cargo holds for bulk carriers exceeding 20 years of age and
of 150 m in length and upwards, where provided, the condition of the corrosion prevention system of void
spaces is to be examined. Where a hard protective coating is found to be in POOR condition, and it is not
renewed, or where a soft or semi-hard coating has been applied, or where a hard protective coating has not

been applied from the time of construction, the void spaces in question are to be examined at annual
intervals. Thickness measurements are to be carried out as deemed necessary by the surveyor.

Section 12 SURVEYS OF PROPELLER SHAFTS AND TUBE SHAFTS

5.12.2  Oil lubricated shafts or closed loop system fresh water lubricated shafts (closed system)
5.12.2.1 Shaft survey methods
(1) Method 1
The survey is to consist of:
3 for flanged connection:

a. whenever the coupling bolts of any type of flange-connected shaft are removed or the flange
radius is made accessible in connection with overhaul, repairs or when deemed necessary by the
Surveyor, the coupling bolts and flange radius are to be examined by means of an approved
surface crack-detection method.

(2) Method 2
The survey is to consist of:
@ for flanged connection:

a. a. whenever the coupling bolts of any type of flange-connected shaft are removed or the flange
radius is made accessible in connection with overhaul, repairs or when deemed necessary by the
Surveyor, the coupling bolts and flange radius are to be examined by means of an approved
surface crack-detection method.

5.12.3  Water lubricated shafts (open systems)
5.12.3.1 Shaft Survey Methods
(1) Method 4
The survey is to consist of:
® for flanged connection:

a. a. whenever the coupling bolts of any type of flange-connected shaft are removed or the flange
radius is made accessible in connection with overhaul, repairs or when deemed necessary by the
Surveyor, the coupling bolts and flange radius are to be examined by means of an approved
surface crack-detection method.

5.12.4 Survey related to notation SCM

5.12.4.1 For ships which are assigned the notation SCM in accordance with Appendix 14 “Guidelines for
Screwshaft Condition Monitoring System” of this Chapter, if they are found satisfactory at a survey of the
items specified in 5.12.4.3, and 5.12.4.4 or 5.12.4.5, it may be not necessary to consider items related to the
drawing of oil lubricated screwshaft for examination may-net-be-neeessary when the examination is carried
out in accordance with 5.12.2.1(1) or 5.12.3.1(1), but and the interval of drawing may be extended to a
maximum period not exceeding 15 years for water lubricated screwshaft.

5.12.4.2 Notwithstanding the notation SCM, the survey is to comply with 5.12.2.1(1) or 5.12.3.1(1).
5.12.4.4  For closed water-lubricated propeller shafts, the shaft condition monitoring (SCM) is to be
verified during each annual survey of the ship, covering:
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(1) propeller shaft condition records, including alarm records, examination and maintenance records,
lubricating water sampling / testing records and closed cycle lubricating water consumption records;
(2) confirmation that lubricating water samples have been submitted to a laboratory analysis organization
complying with international standards (e.g. ISO/IEC 17025) or accepted by CCS complying with
equivalent standards at least once every 6 months for analysis and test of the samples; the water quality
parameters include at least:

@ chloride content;

2 PH value;

® content of bearing particles.
(3) verification that water quality analysis report issued by the analysis organization, together with a
qualification certificate of the organization and a conclusion on the condition and suitability of the water,
are kept on board; the Surveyor is to verify a water quality analysis report from the last 6 months;
(4) examination and confirmation that the lubricating water supply system (including pumping and water
filters/separators), alarm system and shaft starting interlock are in normal condition.
5.12.4.5 For open water-lubricated propeller shafts, the SCM is to be verified during the annual survey, covering:
(1) propeller shaft condition records, including alarm records, examination and maintenance records,
lubricating water sampling / testing records, etc.;
(2) confirmation that the ship has developed procedures for sampling and testing supply water and is
provided with the testing kit. Lubricating water is sampled at least once every 6 months to test the size of
particles in the supply water so as to confirm that the water complies with the design requirements of the
manufacturer. The ship can also submit the water samples to a laboratory analysis organization complying
with international standards (e.g. ISO/IEC 17025) or accepted by CCS complying with equivalent standards
for analysis and test. In the absence of procedures for sampling and testing supply water or records for
sampling and testing, there is to be other equivalent means to prove that the supply water system is in a
satisfactory working condition, and specific equivalent means may be referred to 1.3.2.5, Appendix 14
Guidelines for Screwshaft Condition Monitoring System of this Chapter.
(3) Check the supply water treatment system (including pumping and filtration or separation units), alarm
system and shaft starting interlock, and confirm that they are in normal condition.

Section 14 INITIAL CLASSIFICATION SURVEYS OF SHIPS CONSTRUCTED NOT
UNDER THE SUPERVISION OF CCS

5.14.3 Initial classification surveys of ships after construction
5.14.3.1 Initial classification surveys of ships which have been surveyed by the Societies accepted by CCS
(1) Initial classification surveys of ships which have been certified by the Societies accepted by CCS:
@ In addition to the items corresponding to ship’s age and losing class status, the extent of surveys is to
include the following:
a. Hull:

(¢) For ships of 10 years of age and above but less than 20 years of age, the survey is to include
an Annual Survey and inspection of a representative number of ballast spaces and cargo
spaces, except for:

For oil tankers (including product carriers), chemical carriers of 10 years of age and
above but less than 15 years of age, in lieu of an internal inspection of cargo tanks
without internal stiffening and framing, inspections of surrounding ballast tank(s) and
void spaces and deck structure, are to be applied.
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Appendix 1 CRITERIA FOR RENEWAL OF HULL STRUCTURAL MEMBERS

This Appendix does not apply to the ships constructed in accordance with Common Structural Rules” and
CCS Rules for Structures of Container Ships.

2 Criteria for local strength

2.9 For Polar Class ships, steel renewal is required where the shell plating corrosion/abrasion additions
within the ice-strengthened hull areas is greater than the value specified in Table 13.2.11.2, Chapter 13,
PART EIGHT of the Rules minus 0.5 mm.

(D PART NINE or TEN of the Rules (2012 version) and its 2013 and 2014 amendments or PART NINE of the Rules (2015
version) and its subsequent versions (including amendments).
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Appendix § PROCEDURAL REQUIREMENTS FOR SERVICE SUPPLIERS

3. Definitions
3.3 Agent: A person or company authorized to act for or to represent a manufacturer or approved /
recognized service supplier.

6. Certification

6.1 Upon satisfactory completion of both the audit of the supplier and the demonstration test, as applicable,
CCS may issue a certificate of approval stating that the supplier’s service operation system has been found
to be satisfactory and that the results of services performed in accordance with that system may be accepted
and utilised by CCS Surveyors in making decisions affecting classification or statutory certification, as
relevant. The certificate is to clearly state the type and scope of services and any limitations or restrictions
imposed including type of equipment and/or names of manufacturers of equipment where this is a limiting
restraint. The supplier may also be included in CCS record of approved service suppliers.

Annex 1
Special Requirements for Various Categories of Service Suppliers

13. Firms engaged in maintenance, thorough examination, operational testing, overhaul and repair of
lifeboats and rescue boats, launching appliances and release gear

13.3 Certification of personnel

13.3.2  The education for initial certification of personnel should be documented and address, as a
minimum:

— causes of lifeboat and rescue boat accidents;

14. Firms engaged in measurements of noise level onboard ships

14.4 Equipment

14.4.4 Calibration

Sound Calibrator and sound level meter are to be verified at least every two years by a national Standard
laboratory or a competent laboratory accredited according to ISO/IEC 17025(2005):2017, as amended. A
record with a complete description of the equipment used is to be kept, including a calibration log.
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Appendix 11 ESP SURVEY REPORTING PRINCIPLES

Report 1

EXECUTIVE HULL SUMMARY

A) General particulars: — Refer to previous page
B) Report review: — Where and how survey was done
C) Close-up survey: — Extent (which tanks)
D) Cargo & ballast piping system  — Examined
— Operationally tested
E) Thickness measurements: — Reference to thickness measurement report

— Summary of where measured

— Separate form indicating the tanks/areas with substantial corrosion,
and corresponding

*  Thickness diminution

*  Corrosion pattern

F) Tank protection Separate form indicating:
— Location of coating

— If coating condition less than “GOOD” is given, extended annual
surveys are to be introduced. This is to be noted in part H I) of the
Executive Hull Summary.

G) Repairs: — Identification of tanks/areas
H) Condition of class:
I) Memoranda: — Acceptable defects
— Any points of attention for future surveys, e.g. for suspect areas

—  Examination of ballast tanks at annual surveysExtended-

annual/intermediate-survey-due to coating breakdown

J) Evaluation results of the ship’s longitudinal strength (for oil tankers of 130 m in length and upwards and
of over 10 years of age)

K) Conclusion — Statement on evaluation/verification of survey report
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TANK PROTECTION

1) 2) 3) Remarks
Tank Nos. Tank protection Coating condition
Remarks:

1) All segregated ballast tanks and combined cargo/ballast tanks to be listed.
2) C =Coating; NP = No Protection.
3) Coating condition according to the following standard:
GOOD condition with only minor spot rusting;
FAIR  condition with local breakdown at edges of stiffeners and weld connections and/or light rusting over 20% or more
of areas under consideration, but less than as defined for POOR condition;
POOR condition with general breakdown of coating over 20% or more of areas or hard scale at 10% or more of areas
under consideration.

For ballast tanks, if ¥ coating condition less than “GOOD” is given, extended-annual-surveys-are-to-be-introdueed-tanks are to
be examined at annual surveys. This is to be noted in part I) of the Executive Hull Summary.
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Report 2

EXECUTIVE HULL SUMMARY

A) General particulars: — Refer to previous page
B) Report review: — Where and how survey was done
C) Close-up survey: — Extent (which tanks)

D) Thickness measurements:

Reference to thickness measurement report
— Summary of where measured

— Separate form indicating the tanks/areas with substantial corrosion, and
corresponding

*  Thickness diminution
*  Corrosion pattern

E) Tank/hold/double-side
skin void space Protection = Separate form indicating:
— Location of coating

— If coating condition “POOR” is given, extended annual surveys are to
be introduced. This is to be noted in part G H) of the Executive Hull

Summary.
F) Repairs: — Identification of tanks/areas
G) Condition of class:
H) Memoranda: — Acceptable defects

— Any points of attention for future surveys, e.g. for suspect areas

— Extended-annual/intermediate-survey Examination of ballast tanks and

double-side skin void spaces at annual surveys due to coating
breakdown

I) Conclusion — Statement on evaluation/verification of survey report
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FANKSPACE PROTECTION

) 2) 3) Remarks
Tank/hold/void Nos. Tank/hold/void protection Coating condition
Remarks:

1) All ballast tanks,-and cargo holds and double-side skin void spaces to be listed.

2) C = Coating; NP = No Protection

3) Coating condition according to the following standard:
GOOD condition with only minor spot rusting;

FAIR  condition with local breakdown at edges of stiffeners and weld connections and/or light rusting over 20% or more
of areas under consideration, but less than as defined for POOR condition;
POOR condition with general breakdown of coating over 20% or more of areas or hard scale at 10% or more of areas

under consideration.

For ballast tanks, if ¥f coating condition less than “GOOD”“RPOOR™> is given, extended-annual-surveys—are-to-be-introdueced-

tanks are to be examined at annual surveys. This is to be noted in part H) of the Executive Hull Summary.

For double-side skin void spaces on bulk carriers exceeding 20 years of age and of 150 m in length and upwards, if coating

condition POOR is given, those voids are to be examined at annual surveys. This is to be noted in part H of Executive Hull

Summary.
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Appendix 12 GUIDELINES FOR TECHNICAL ASSESSMENT IN
CONJUNCTION WITH PLANNING FOR ENHANCED SURVEYS
AND OWNER'’S INSPECTION REPORT

1 Guidelines for technical assessment in conjunction with planning for enhanced surveys

1.1 Introduction

These guidelines contain information and suggestions concerning technical assessments, which may be of
use in conjunction with the planning of enhanced special surveys of oil tankers, bulk carriers and chemical
tankers. See 5.1.6.5(5) of this Chapter”.The guidelines are a recommended tool which may be invoked at
the discretion of CCS, when considered necessary and appropriate, in conjunction with the preparation of
the required survey programme.

1.2 Purpose and principles

1.2.4  Aspects to be considered

1.2.4.2 Technical assessments of the relative risks of susceptibility to damage or deterioration of various
structural elements and areas are to be judged and decided on the basis of recognized principles and
practices, such as may be found in publications of Tanker Structure Cooperative Forum (TSCF), (Refs.2 and
3)® and Bulk Carriers-Guidelines for Surveys, Assessment and Repair of Hull Structure (IACS), (Ref. 4).

(D Ref.1: See Sections-6;7-and 8 of this Chapter for hull-survey-of oil-tankers/chemical tankers/bulk-earriers. IACS Rec 96
Double Hull Oil Tankers - Guidelines for Surveys, Assessment and Repair of Hull Structures, 2019.

@ Ref.2: TSCF Guidance Manual for the Inspection and Condition Assessment of Tanker Structures (1986), TSCF
Guidelines for the Inspection and Maintenance of Double Hull Tanker Structures (1995); Ref.3: TSCF Condition
Evaluation and Maintenance of Tanker Structures (1992), TSCF Guidance Manual for Tanker Structures (1997), Rec 76
TACS Guidelines for Surveys, Assessment and Repair of Hull Structure - Bulk Carriers, 2007.
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Appendix 14 GUIDELINES FOR SCREWSHAFT CONDITION MONITORING
SYSTEM

1 General Provision

1.1 General requirements

1.1.3 Requirements for the analysis organization and its personnel

1.1.3.3 A lubricating water analysis organization carrying out water-lubricated screwshaft condition
monitoring system is to comply with International Standards for Laboratory Approval (e.g. ISO/IEC 17025)
or equivalent standards accepted by CCS. The analysis organization is to submit qualification certificate to
the ship owner.

1.3 Water-lubricated screwshaft condition monitoring system
1.3.2  Technical requirements for condition monitoring system
1.3.2.1 The screwshaft is to either be made of corrosion resistant material or protected with a corrosion
resistant protective liner or coating approved by CCS (i.e. shaft body is covered by paint between two
bearing liners to prevent water corrosion). Where a protective liner and/or coating is used, the ship owner
must submit measures for condition examination and evaluation (e.g. at stern tube opening or fitted with
endoscope), which are to be approved by CCS.
1.3.2.3 A maximum permitted weardown of the bearing and the weardown at which it is recommended to
carry out an inspection and maintenance are to be established, and equipment measuring bearing clearance
is to be fitted. When the ship is docking or subject to in-water survey, bearing weardown or clearance is to
be measured and the conditions of wear of protective shaft liner and integrity of coating are to be examined.
The results are to be recorded and retained on board.
1.3.2.4 For open water lubrication system, Fthe ship is to be fitted with water supply processing system.
The lubricating water supply is to be filtered, separated and purified, atteastremoving—floatingparticles-
wﬁh—da-ameter—gfea%er—bhaﬁ—l—}(l)—ﬁm S0 as to ensure comphance with des1gn requlrements of the manufacturer.
3 ata 3 A5y 2 acement: The water
suDDlV pump, ﬁlters and seDarators are to be duDhcated and as a stande to each other match the lubrication
water flow required by the design and have sufficient redundancy to ensure that the lubrication water flow
requirements can be met even when filters and separators are slightly clogged. The above equipment is to be

easy for maintenance and replacement, and means are to be provided to prevent impurities such as

suspended particles from entering the lubrication water of the stern tube during maintenance. The system is
to be provided with sampling openings which are readily accessible, and the selected samples are to reflect

the condition of processed water supply before entering stern tube. Samples are to be taken under service
condition.

1.3.2.5 The ship owner is to establish sampling procedure, appoint special person to collect water supply
samples regularly at intervals not exceeding six months. The analysis organization mentioned in 1.1.3.3 is to
carry out water sample detection and analysis according to detection technology and water sample analysis
index allowance provided by the manufacturer, and analysis records are to be kept on board ship. For open
water lubrication system, sampling is to be carried out at least once every 6 months, and the size of
suspending particles are to be detected each time as a minimum. In the absence of procedures for sampling
or records for sampling and testing, equivalent means including but not limited to the followings may be
taken:

(© during the annual survey and tube shaft survey as a minimum, the supply water treatment system is to
be inspected, the maintenance record and alarm record are to be checked, and the monitoring and
alarm equipment is to be confirmed-te-eonfirm-thatitis in a satisfactory working condition; or

@ online monitoring of the diameter of the floating particles in the supply water, and providing the

alarm function when standard is exceeded .
For closed water lubrication system, sampling is to be carried out at least once every 6 months, and #+-

additien-to-the-size-of suspending-partieles; chloride content, PH value as well as bearing material particles
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. .. [0}
content are to be detected each time as a minimum.”

3 OQil-lubricated Screwshaft Condition Monitoring Procedures

3.2 Analysis of lubricating oil samples

3.2.3 Determination of reference values for parameters of lubricating oil analysis

3.2.3.3 In the quantitative spectrum or ferrographic analysis, the following interim criteria are to be used
for reference:

Viscosity (at 40°C) at least 70 m%/s
Water maximum 16-5%
Copper maximum 50 ppm
Iron maximum 30 ppm
Tin maximum 10 ppm
Nickel maximum 10 ppm
Chromium maximum 10 ppm
Stibi . ]

Silicon maximum 40 ppm
Sodium maximum 8050 ppm
Lead maximum 1040 ppm
Chlorine content in water maximum 70ppm ((ingress of salt water)
Magnesium maximum 30ppm

In addition, the gradient values of spectrum readings are to be controlled.

@ Refer to IACS Rec 143 Recommended procedure for the determination of contents of metals and other contaminants in a
closed fresh water system lubricated stern tube.




Appendix 16 GUIDELINES FOR SURVEY OF PLANNED MAINTENANCE
SCHEME(PMS)FOR MACHINERY

1 General

1.2 Scope
1.2.3 PMS considers surveys to be carried out on the basis of intervals between overhauls recommended

by manufacturers, documented operator’s experience and a condition monitoring system, where fitted.
1.2.34 For a ship which is subject to survey of PMS, any other survey items necessary for maintaining its
class is not to be canceled and changed, and the items not included in survey of PMS are to be surveyed in
compliance with Chapter 5 of this PART.
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CHAPTER 1 GENERAL

Section 4 WELDING DESIGN FOR HULL STRUCTURES

1.4.3 Butt, lap and slot welds
1.43.1 Where plates of different thicknesses are to be butt welded and the difference in
thickness of one side is less than or equal to 4 mm, the transition may be achieved within the

width of the weld. Where the difference in thickness of one side is greater than 4 mm, the edge of

the thicker plate is to be tapered so as to ensure a uniform transition with the weld. The width ef
taper is not to be less than 3 times the difference in thickness of one side, and the difference in

height of the two sides of the groove d is not to be greater than 4 mm, as shown in Figure
1.4.3.1(1). Where the-difference-in-thickness-is-mere-than-4-mm-and the groove width is not less
than 3 times the difference in thickness of one side, taper may not be necessary and the transition

—

may be achieved within the width of the weld, as shown in Figure 1.4.3.1(2).

l Groove width

b Thic
dii

kness

[ Thicimess\
Y difference

(1) (2)
i . Groove
Width =38 width =38
Difference :fference m
in th.iclmcssx\ 3 ckness S
- - /—S
@0)] (2)

Figure 1.4.3.1 Butt welding of steel plates of different thickness

Section 7 FORE DECK FITTINGS

1.7.2 Strength and securing of small hatches on the exposed fore deck

1.7.2.1 The provisions of this Section apply to the strength of, and securing devices for, small
hatches fitted on the exposed deck over the forward 0.25 L ,where the height of the exposed deck
in way of the hatch is less than 0.1 L or 22 m above the summer load waterline, whichever is the

lesser, for all ships of 80 m or over in length. This regulation does not apply to small hatches on
container ship giving access to a cargo hold which comply with UI LL64 except the requirement

of clauses 4 & 5. Such hatch covers are considered non-weathertight regardless of whether it is
actually weathertight or not. However, for scantlings of small hatches, the strength requirements in
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1.7.2.4-1.7.2.7 of this Section could be applied instead of clause 6 of UI LL64.

Section 9 INTACT STABILITY

1.9.1 General requirements
1.9.1.6 _ Ships applying for the ASMW notation are to comply with the provisions of 1.9.7 of this

Section.

1.9.3 Plans and documents
1.9.3.1 The following plans and documents are to be submitted for approval or confirmation:
(1) Stability calculations for loading conditions or loading manual;
(2) Curves or table of allowable height of center of gravity or allowable initial metacentric height;
(3) Coordinates of opening of flooding angles and curves or table of flooding angles;
(4) Stability information for carriage of grain (capacity of fully and partially filled compartments,
curves or table of assumed volumetric heeling moment, curves or table of maximum permissible
heeling moment) and stability calculations for loading conditions or loading manual (if
applicable);
5) Operational guidance for ships in high sea conditions (may be included in the loading manual
(if applicable).
1.9.3.2 The following plans and documents are to be submitted for information:
(1) General arrangement;
(2) Lines and offsets;
(3) Hydrostatic curves or table;
(4) Stability cross curves or table;
(5) Capacity curves or table;
(6) Arrangement of bilge keels;
(7) Plan of subdivision draught and load line marks;
(8) Auxiliary calculations for windage area and moment of area, crowding of all passengers
towards one side, icing, etc.;
(9) Cross-sectional area (if applicable);
(10) Approved inclining test report or light ship survey report;
(11) Assessment calculations of operational guidance for ships in high sea conditions (if
applicable).

1.9.3.3 The above information may be reduced as appropriate for ships of which the intact

stability has been approved, except for those of which service has been changed.

1.9.7 Operational guidance for ships in high sea conditions

1.9.7.1 Hydrodynamic-based methods are to be used to analyze the performance and
characteristics of the ship, assess the sailing conditions that may affect safety, and prepare
operational guidance for ships in potential high sea conditions for the master's reference.

1.9.7.2 Due to the influences of environmental conditions, the ship's own state, human factors

and other factors, operating the ship according to the ship's operational guidance in high sea
conditions cannot ensure that the ship can completely avoid loss of stability, excessive movement
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and capsizing accidents when sailing in adverse sea conditions, nor can the master be released
from the responsibility of the ship's navigation safety.

1.9.7.3 The likelihood of different modes of navigation safety failures under the combined or

separate action of wind and waves is to be assessed, and operational guidance for ships in high sea
conditions is to be developed accordingly. Modes of navigation safety failures that are to be

assessed include:

(1) excessive roll or excessive acceleration caused by parametric rolling;

2) excessive roll or excessive acceleration caused by synchronous rolling motion durin

navigation;
(3) loss of stability caused by pure loss of stability;

4) excessive roll/capsizing or insufficient stability caused by the combined action of wind and
waves in the dead ship condition.

1.9.7.4 Navigation safety assessments are to be carried out for typical loading conditions in
sailing conditions as a minimum and operational guidance for ships in high sea conditions is to be
developed.

1.9.7.5 The level 2 criteria for parametric rolling in IMO MSC.1/Circ.1627 is to be used to
calculate the amplitude of parametric rolling and the resultant lateral acceleration at the bridge
when the ship is sailing at typical speed in head waves and following waves. Operational guidance

for ships in high sea conditions is to include sailing and sea conditions where the calculated roll
amplitude is greater than 25° or lateral acceleration is greater than 4.64 m/s2.

1.9.7.6 The level 2 criteria for pure loss of stability in IMO MSC.1/Circ.1627 is to be used to
calculate the vulnerability index of ship's pure loss of stability. Operational guidance for ships in
high sea conditions is to include sea conditions with a calculated vulnerability index of 1.0.

1.9.7.7 The potential flow theory is to be used to calculate the amplitude of parametric rolling
and the resultant lateral acceleration at the bridge when the ship is sailing at typical speed in
typical waves. Operational guidance for ships in high sea conditions is to include sailing and sea

conditions where the calculated roll amplitude is greater than 25° or lateral acceleration is greater
than 4.64 m/s%

1.9.7.8 The meteorological criteria of the International Code for Intact Stability, 2008, adopted
by IMO resolution MSC.267(85), is to be used to calculate the steady wind speed value (beam

wind) that meets the requirements of the meteorological criteria, assuming that the ship is in a

dead ship condition and that the roll angle caused by wave action is 25°. Operational guidance for

ships in high sea conditions is to include the steady wind speed value (beam wind).

1.9.7.9 The potential flow theory is to be used to calculate the amplitude of parametric rolling
and the resultant lateral acceleration at the bridge when the ship is in the dead ship conditions in
typical waves. Operational guidance for ships in high sea conditions is to include sailing and sea
conditions where the calculated roll amplitude is greater than 25° or lateral acceleration is greater
than 4.64 m/s%

1.9.7.10 Other numerical simulations or model tests may be used as alternatives to navigation

safety assessment subject to CCS agreement.

1.9.7.11 Operational guidance for ships in high sea conditions is to be provided in a loading
manual or onboard computer-based system in a simple and clear form.




CHAPTER 2 HULL STRUCTURES

Section1 GENERAL PROVISIONS

2.1.1 Application

2.1.1.1 This Chapter applies mainly to dry cargo ships. If not covered in this Chapter, the
requirements of Chapter 1 of this PART are to be complied with.

2.1.1.2  This Chapter applies to the basic structural configuration of a multi-deck or a single deck hull
which includes a double bottom, or a single bottom arrangement, and with the hatch openings of normal
dimensions.

2.1.1.3 Longitudinal framing is in general to be adopted at the strength deck outside the line of
openings and at the bottom.

2.1.1.4 For ships with self-unloading system, such system is to meet the relevant requirements of
CCS Rules for Lifting Appliances of Ships and Offshore Installations.

2.1.2 Class notations

2.1.2.1 General dry cargo ships complying with the requirements of this Chapter will be
assigned the class notation General Dry Cargo Ship.

2.1.2.2  Ships which have been strengthened for heavy cargoes and comply with the
requirements of Section 22 of this Chapter will be assigned the class notation Strengthened for
Heavy Cargoes.

2.1.2.3  Ships which have been strengthened for grabs and comply with the requirements of
Section 23 of this Chapter will be assigned the class notation Grab*(X).

2.1.2.4  Ships which comply with the requirements of Section 14, Chapter 8 of this PART will be
assigned the class notation Double Side Skin.

Section 17 SUPERSTRUCTURES AND DECKHOUSES

2.17.3 End bulkheads of superstructures and boundary bulkheads of deckhouses
2.17.3.1 The thickness ¢ of end bulkhead plating of superstructures and boundary bulkhead
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plating of deckhouses is not to be less than:

t=3svhK mm

The minimum thickness of the plate, i, is to comply with the following requirements:
1£ 1,565 m: - = (001L +5.0VK

mm, for lowest tier

t=(0.01L, +4.0VK

mm, for upper tiers, and not less than 5 mm

If L1 <65 m: #i,=5.0 mm, for the lowest unprotected front
tmin=4.0 mm for all other cases

where: s — spacing of stiffeners, in m;
h — design pressure head, in m, to be calculated according to 2.17.2 of this Section;
L1 — length of ship, in m, L need not be taken greater than 300 m;
K — material factor.

Section 20 HATCHWAYS AND HATCH COVERS

2.20.1 General requirements

2.20.1.1 In addition to the requirements of this Section, exposed hatchways and hatch covers are
to comply with the relevant requirements of the Amendments to Annex I to Annex B of the
Protocol of 1988 Relating to the International Convention on Load Lines, 1966.

2.20.1.2  The structural scantlings of non-exposed hatch covers may be determined according to
the relevant requirements of this Section, depending on their structural configuration and with
only permissible cargo loads being taken into account.

2.20.1.3 The scantlings of steel hatch covers for deep tanks may be determined according to the
relevant requirements of this Section and depending on the position of hatch covers, but in no case
are to be less than those required in Section 13 of this Chapter for deep tank deck and its framing.
2.20.1.4 Where wheeled vehicles are to be stowed on hatch covers or used for cargo handling,
the scantlings of hatch covers are also to comply with the requirements for vehicle deck in Section
21 of this Chapter.

2.20.1.5 The scantlings of hatch covers used as helicopter deck are also to comply with the
requirements for helicopter decks in Section 18 of this Chapter.

2.20.1.6  Except as otherwise provided, the width of the attached plating of hatch cover stiffeners
and girders is to be determined according to 1.2.2 of Section 2, Chapter 1 of this PART. However,
the areas of stiffeners are not to be included in the area of the attached plating of girders.

2.20.1.7 For the hatch covers on the lower deck within cargo holds, the strength is to be checked
according to the requirements of 2.20.3.

2.20.1.8 Height of hatch coamings

(1) at Position 1, the height is not to be less than 600 mm;

(2) at Position 2, the height is not to be less than 450 mm;

(3) for ships provided with steel weathertight hatch covers, with the consent of the flag State
Administration, the height of hatch coamings may be suitably reduced provided that efficient
measures have been taken and that the safety of the ship is not impaired;
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(4) for hatchways on unexposed freeboard decks or exposed superstructure decks, hatchway
coamings with a suitable height may be provided depending upon the position of the hatchways
and the protection necessitated by such hatchways.

2.20.1.9 Hatch cover types

(1) Single skin cover

A hatch cover made of steel or equivalent material that is designed to comply with ICLL
Regulation 16. The cover has continuous top and side plating, but is open underneath with the
stiffening structure exposed. The cover is to be weathertight and fitted with gaskets and clamping
devices unless specifically exempted from such fittings.

(2) Double skin cover

A hatch cover as above but with continuous bottom plating such that all the stiffening structure
and internals are protected from the environment.

(3) Pontoon type cover

A special type of portable cover, secured weathertight by tarpaulins and battening devices. Such
covers are to be designed in accordance with ICLL Regulation 15.

Note: Modern designs of lift-away hatch covers are in many cases called pontoon covers. This definition does not
fit to the (3) above. Modern lift-away hatch covers are to fall into one of the two categories of single skin covers

and double skin covers.

2.20.2 Weathertight steel hatch covers
2.20.2.1 General requirements
(1) These requlrements apply to all ShlpS except CSR bulk carriers, ether—than—bullk—earriers;-

Ghap%er—l—ef—%&"—@NE—ef—t-he—Rques— and are for all cargo hatch covers and coamings on exposed

decks. As specified in this Section, parts of the requirements are for some specific ship types as

categorized below:

® Type-1 ships. including all ships except bulk carriers, self-unloading bulk carriers, ore

carriers and combination carriers, as defined in Appendix 2. Chapter 2 of PART ONE.

® Type-2 ships, including all bulk carriers, self-unloading bulk carriers, ore carriers and
combination carriers, as defined in Appendix 2, Chapter 2 of PART ONE.
(2) The strength requirements are applicable to hatch covers and hatch coamings of stiffened plate

construction and their closing arrangements.

(3) These requirements are applicable to hatch covers and coamings made of steel. The materials
of hatch covers and hatch coamings are to meet the relevant requirements of Section 3, Chapter 1
of this PART. The material class I is to be applied for top plate, bottom plate and primary
supporting members of hatch covers. Equivalent materials and novel designs subject to approval
by CCS.

(4) Primary supporting members and secondary stiffeners of hatch covers are to be continuous
over the breadth and length of hatch covers, as far as practical. When this is impractical, sniped
end connections are not to be used and appropriate arrangements are to be adopted to provide
sufficient load carrying capacity.

The spacing of primary supporting members parallel to the direction of secondary stiffeners is not
to exceed 1/3 of the span of primary supporting member. When strength calculation is carried out
by FE analysis using plane strain or shell elements, this requirement may be relaxed appropriately.
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Secondary stiffeners of hatch coamings are to be continuous over the breadth and length of hatch
coamings.
(5) Unless stipulated otherwise, the thickness ¢ in these requirements is net thickness.
The net thicknesses are the member thicknesses necessary to obtain the minimum net scantlings
required by 2.20.2.3 to 2.20.2.6 and 2.20.2.8 of this Section.
The required gross thickness is obtained by adding the corrosion addition 7, given in 2.20.2.10 of
this Section, to the net thickness ;.
Strength calculations using grilage-analysis-er FEM are to be performed with net scantlings.
2.20.2.2 Hatch cover and coaming load model
The structural strength evaluation of hatch covers and hatch coamings is to be carried out using
the design loads defined as follows:
Definitions:

L = length of ship, in m;

L; = load line length, in m;

x = longitudinal distance measured from midpoint of structural member to the aft end of L

or Lz, in m;
Dhiin = the least moulded depth, in m, as defined in Regulation 3 of ICLL Annex [;
hy = standard superstructure height, in m, to be calculated as follows:

hy, =1.05+0.01L, , and1.8<h, <2.3.

(1) Vertical weather design load

The pressure pg, in kN/m?, on the hatch cover panel is given by ICLL. This may be taken from
Table 2.20.2.2(1). The vertical weather design load is not to be combined with cargo loads in
2.20.2.2(3) and (4).

For Position 1 and Position 2, see Figure 2.20.2.2(1).

Where an increased freeboard is assigned, the design load for hatch covers on the actual freeboard
deck may be as required for a superstructure deck, provided that the summer freeboard is such that
the resulting draught will not be greater than that corresponding to the minimum freeboard
calculated from an assumed freeboard deck situated at a distance at least equal to the standard
superstructure height 4y below the actual freeboard deck, see Figure 2.20.2.2(2).

Vertical Design Load pn of Weather Deck Hatches Table 2.20.2.2(1)

Vertical design load p; , kKN/m?

Position
X <075 0.75<—<1.0

L L

For24m<L, <100m

On freeboard deck: 2-81 (4.28L, +28)———1.71L, +95
9.81 76 L

?(I'SLL +116) Upon exposed superstructure decks located at least one superstructure standard

1 height above the freeboard deck: %(1.5 L, +116)

For L;>100 m

On freeboard deck for type B ships according to ICLL:

9.81x3.5 9.8 1{(0.029&, + 3.04)Li —0.0222L, + 1.22}

L
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9.81] (0.1452L, —8.52)1—0.1089L, +9.89

L=L;, but not more than 340 m

L

On freeboard deck for ships with less freeboard than type B according to ICLL:

|

Upon exposed superstructure decks located at least one superstructure standard
height above the freeboard deck: 9.81x3.5

For24 m<Z, <100 m

9.81

——(1.1L, +87.6
e L1 )

For L;>100 m

9.81x2.6

Upon exposed superstructure decks located at least one superstructure standard height above the lowest

Position 2 deck: 9.81x 2.1

Freeboard Deck

b

1

4

\

0.85Dnin
¥

Length L.

0.25 L

Figure 2.20.2.2(1) Positions 1 and 2

* — reduced load upon exposed superstructure decks located at least one superstructure standard height above the
freeboard deck;

** — reduced load upon exposed superstructure decks of vessels with L; > 100 m located at least one
superstructure standard height above the lowest Position 2 deck.

2*"
ks
2"’ 2"'#
o 2 \ 2
Actual Freeboard Deck 2 2 1~ 7 /
_Assumed FreeboardDeck _ _ [ _ /12 h
T~ 4
\ 0.85Dmin
¥
0.25 L
Length L

*— reduced load upon exposed superstructure decks located at least one superstructure standard height above the
freeboard deck;

** — reduced load upon exposed superstructure decks of vessels with L; > 100 m located at least one
superstructure standard height above the lowest Position 2 deck.

Figure 2.20.2.2(2) Positions 1 and 2 for an Increased Freeboard
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(2) Horizontal weather design load

(D General horizontal weather design load
The horizontal weather design load p, , in kN/m? for determining the scantlings of outer edge

girders (skirt plates) of weather deck hatch covers and of hatch coamings is to be calculated by the

following formula:
p,=ac(bfc, —z) kN/m?

L
where: fzg+4.1 , for L< 90 m;

300-L

1.5
f=10.75—( j , for90m < L < 300m ;

f=10.75, for 300m < L <350m ;

1.5
1 =10.75 —(%3050) , for350m < L <500m ;

cp = /%,forL<90m;

c; =1,forL>90m;

L . .
a= 20+é , for unprotected front coamings and hatch cover skirt plates;

a:10+% , for unprotected front coamings and hatch cover skirt plates, where the

distance from the actual freeboard deck to the summer load line exceeds the
minimum non-corrected tabular freeboard according to ICLL by at least one

standard superstructure height;

L . . .
a=5 +ﬁ , for side and protected front coamings and hatch cover skirt plates;

a=17 +]LTlo—8Tx , for aft ends of coamings and aft hatch cover skirt plates abaft amidships;
a=5 +% 4 , for aft ends of coamings and aft hatch cover skirt plates forward of
amidships;

Li=L, but need not be taken as greater than 300 m;

x' :
—-0.45

b=104| L |, for Z<045;
C, +0.2 L
x ’
—-0.45 '
b=10+15 L | ,for Z>045;
,+0.2 L
C, — block coefficient, 0.6<C, <0.8 , when determining scantlings of aft ends of

coamings and aft hatch cover skirt plates forward of amidships, C, need not be

taken less than 0.8;

2-9



’

x" — distance in m, between the transverse coaming or hatch cover skirt plate considered
and aft end of the length L . For side coamings or side hatch cover skirt plates, the
side is to be subdivided into parts of approximately equal length, not exceeding
0.15 L each, and “x” is to be taken as the distance between aft end of the
length L and the centre of each part considered;

z — vertical distance, in m, from the summer load line to the midpoint of stiffener span,
or to the middle of the plate field,
c=03+ 0.7% , the 5" is not to be less than 0.25;
! B/
b' — breadth of coaming, in m, at the position considered;
B' —actual maximum breadth of ship, in m, on the exposed weather deck at the position
considered.

The horizontal design load is not to be taken less than the minimum values given in Table
2.20.2.2(2).

Minimum Horizontal Design Load P4uin Table 2.20.2.2(2)
Pamin_ kKN/m?
L Unprotected fronts elsewhere
<50m 30 15

(2 Horizontal weather design load applicable to coamings of Type-2 ships

P ) L
The pressure " coan , in kN/m?, on the No. 1 forward transverse hatch coaming is given by:

P =220

coan kN/m?, when a forecastle is fitted in accordance with Section 13, Chapter 8 of this

coam kN/m? in the other cases;

P ) ) .
The pressure " coan _ in kN/m? , on the other coamings is given by:

Pcoam = 220 kN/m2

Note: The horizontal weather design loads P4 and Pwﬁﬂ' need not be included in the direct

strength calculation of the hatch cover, unless it is utilized for the design of substructures of
horizontal support according to 2.20.2.9(2)3).
(3) Cargo loads

(@ Distributed loads

The uniform cargo load on hatch covers due to cargo loads pz, resulting from heave and

pitch (i.e. ship in upright condition) is to be determined according to the following formula:
pr=pc(l+a,) KN/m?

where: Pc— uniform cargo load, in kN/m?;
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a, — vertical acceleration addition as follows:

a, =Fm;
0.11v,

F= ;
JL

X

m:mO—S(mO—l) for OS%SO.Z;

m=1.0 for 0.2<%so.7;

m=1+"0 ”F—m} for 0.7<X<1.0:
03 [ L L
my=15+F;
v,— maximum speed at summer load line draught, is not to be taken less than./L,
in kn.
2 Point loads

The load P, in kN, due to a concentrated force Ps, in kN, except for container load, resulting
from heave and pitch (i.e. ship in upright condition) is to be determined as follows:
P=Pi(l+a,) kN
where: Ps— point force, in kN;
a, — vertical acceleration addition.
(4) Container loads
(D The loads defined in @ and to @ are to be applied where containers are stowed on the
hatch cover.

(2 Corner loads for ship in upright condition

The load P, in kN, applied at each corner of a container stack, and resulting from heave
and pitch (i.e. ship in upright condition) is to be determined as follows:

P=9.81%(1+aV) kN

where: ay — vertical acceleration addition according to (3)(D;
M — maximum designed mass of container stack, in t.

(3 Corner loads for ship in heel condition

Where containers are stowed on hatch covers, the loads due to heave, pitch and the ship’s
rolling motion are to be determined as follows (see Figure 2.20.2.2(4)):

A =9.81£(l+ay 0.45-0.427m kN
2 b
B.= 9.81£(1 +ay ) 0.45+ 0.427m kN
2 b
B, =24M kN
where:
a, — vertical acceleration addition according to 2.20.2.2(3);
M — maximum designed mass of container stack, in t;
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hn — designed height of centre of gravity of stack above hatch cover top, in m, may
be calculated as weighted mean value of the stack, where the centre of gravity of

each tier is assumed to be located at the centre of each container, =¥ (z, W, )/ M ;

— distance from hatch cover top to the centre of ith container, in m;

— mass of ith container, in t;

w.
1
b — distance between foot points, in m;
Az, B.  — support forces in z-direction at the forward and aft stack corners;

B, — support forces in y-direction at the forward and aft stack corners.

: . g .

Values of A4: and B: applied for the hatch cover strength evaluation are to be shown in the
drawings of the hatch covers.

Note: It is recommended that container loads as calculated above are considered as limit for foot point loads
of container stacks in the calculations of cargo securing (container lashing).

Figure 2.20.2.2(4)

@ Load cases with partial loading
The load cases in @ and (3 above are also to be considered for partial non-homogeneous
loading which may occur in practice, e.g. where specified container stack places are empty.
For each hatch cover, the heel directions, as shown in Table 2.20.2.2(4), are to be considered.
The load case of partial loading of container hatch covers may be evaluated using a
simplified approach, where the hatch cover is loaded without the outermost stacks that are
located completely on the hatch cover. If there are additional stacks that are supported
partially by the hatch cover and partially by container stanchions then the loads from these
stacks may be neglected, refer to Table 2.20.2.2(4) Partial loading of container hatch covers.
In addition, the case where only the stack places supported partially by the hatch cover and
partially by container stanchions are left empty is to be assessed in order to consider the
maximum loads in the vertical hatch cover supports.
It may be necessary to also consider partial load cases where more or different container
stack places are left empty. Therefore, CCS may require that additional partial load cases
other than those in Table 2.20.2.2(4) be considered.
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Partial loading of container hatch covers Table 2.20.2.2(4)

Heel direction 4 >

Hatch covers supported by the
longitudinal hatch coaming
with all container stacks
located completely on the hatch
cover

Hatch covers supported by the
longitudinal hatch coaming
with the outermost container
stack supported partially by the

hatch cover and partially by

container stanchions F_II—I F_II—I

Hatch covers not supported by
the longitudinal hatch coaming
(center hatch covers)
e — *

® Mixed stowage of 20’ and 40’ containers on hatch cover

In the case of mixed stowage (20'+40' container combined stack), the foot point forces at
the fore and aft end of the hatch cover are not to be higher than resulting from the design
stack weight for 40’ containers, and the foot point forces at the middle of the cover are not
to be higher than resulting from the design stack weight for 20’ containers.

(5) Hatch covers, which in addition to the loads according to (1) to (4) above are loaded in the
ship’s transverse direction by forces due to elastic deformations of the ship’s hull, are to be
designed such that the sum of stresses does not exceed the allowable value given in 2.20.2.5.
2.20.2.3  The net structural scantling of weathertight steel hatch covers is to be in compliance
with the following requirements:

(1) Local net plate thickness

The local net plate thickness of the hatch cover top plating is not to be less than that obtained from
the following formulae, and not less than 6 mm:

t=158F s |—F— mm
"1 0.95R,,

t=10s mm
where: F, — factor for combined membrane and bending response, calculated as follows:
F,=15 in general;

F, -192 for 2508 for the attached plate flange of primary supporting
o o,

a

members;
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s — stiffener spacing, in mm;

p —pressure p,, and p, , calculated according to 2.20.2.2 of this Section, in kN/m?;

o — maximum normal stress of hatch cover top plating, in N/mm?, determined according
to Figure 2.20.2.3;

0~0-8R.;——permissible stress, see Table 2.20.2.5, in N/mm?;
Rerr — yield stress of materials, in N/mm?,

For flange plates under compression, the buckling strength requirements of 2.20.2.6 of this

Section are to be complied with.

o = max (cy; cy)

| |
,,,,,,,,,,,,,,, I,,,,,,,,,,,,,,,4,,,,,,,,,,,,,,,
_______________ N
| |
--------------- TR
_______ | _ = 1 __|
o, M It o, X
_______________ S S
| |
_______________ |________________I_______________
_______ N
| |
,,,,,,,,,,,,,,, .
,,,,,,,,,,,,,,, I
| |
_______________ S T —
I I
l
Figure 2.20.2.3

(D The local net plate thickness of hatch covers for wheel loading is also to meet the relevant
requirements of Section 21 of this Chapter.

@) The local net plate thickness of lower plating of double skin hatch covers and box girders
are to comply with the following requirements:

The thickness to fulfill the strength requirements is to be obtained from the calculation
according to 2.20.2.4 under consideration of allowable stresses according to 2.20.2.5 of
this Section. When the lower plating is taken into account as a strength member of the
hatch cover, the net thickness, in mm, of lower plating is to be taken not less than 5 mm.
When project cargo is intended to be carried on a hatch cover, the net thickness is not to
be less than:

t=6.5sx107 mm

where: § — stiffener spacing, in mm.
When the lower plating is not considered as a strength member of the hatch cover, the

thickness of the lower plating is not to be less than 5 mm.
Note:
Project cargo means especially large or bulky cargo lashed to the hatch cover. Examples are parts of

cranes or wind power stations, turbines, etc. Cargoes that may be considered as uniformly distributed

over the hatch cover, e.g. timber, pipes or steel coils need not to be considered as project cargo.

(2) The stiffeners of hatch covers are to comply with the following requirements:

The net section modulus Z# and net shear area 4, of uniformly loaded hatch cover stiffeners

constrained at both ends are not to be less than:
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s1*
7 =2 cm’
f‘bCO-E
8.Tpsl . __
= P51 10 cm?
O_él —
where: | — secondary stiffener sspan, in m, to be taken as the spacing of primary supporting

members or the distance between a primary supporting member and the edge

support, as applicable. When brackets are fitted at both ends of all stiffener spans,

the secondary stiffener span may be reduced by an amount equal to 2/3 of the

minimum brackets arm length, but not greater than 10% of the unsupported span,
for each bracket;

S — spacing of stiffeners, in mm;

p — prand py, to be calculated according to 2.20.2.2 of this Section, in kKN/m?;

fu e boundary coefficient of stiffener, taken equal to:

fu = 8. in the case of stiffener simply supported at both ends or simply supported at

one end and clamped at the other end

£, =12, in the case of stiffener clamped at both ends.

0, Ry — allowable stress as defined in Table 2.20.2.5yield-stress-of materials, in N/mm?2.

For secondary stiffeners of lower plating of double skin hatch covers, requirements mentioned

above are not applied due to the absence of lateral loads. For double skin hatch covers of holds

designed for ballast or liquid cargo. the stiffeners on lower plating are to be strengthened

according to CCS requirements.

The net thickness, in mm, of the stiffener (except U-beams/trapeze stiffeners) web is not to be less
than 4 mm.

The net section modulus of secondary stiffeners is to be determined based on an attached plate
width assumed equal to the stiffener spacing.

Forflatl | op L buekli ep 4 o of Al | |
W%&&Ms—hagh&e#ﬂ%ﬂﬁfﬁ%rﬁwﬂeﬁhwmes&eﬁmeﬁfﬁfawﬁk—%é%#

Stiffeners parallel to primary supporting members and—arranged—within—the—effeetive—breadth-
aceordingto-2.20-2.4-of this-Seetion are to be continuous at crossing primary supporting members,

and may be considered for calculations regarding cross-sectional properties of primary members.
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It is to be verified that the combined stress of those stiffeners induced by the bending of primary
supporting members and lateral pressures does not exceed the allowable stresses according to
2.20.2.5 of this Section. When the lower plating is not taken into account as a strength member of
the hatch cover, the requirements of this paragraph are not necessary for the stiffeners of lower
plating.

For hatch cover stiffeners under compression, sufficient safety against lateral and torsional
buckling according to 2.20.2.6 of this Section is to be verified.

For hatch covers subject to wheel loading, the relevant requirements of Section 21 of this Chapter
are to be complied with. For hatch covers subject to point loads, stiffener scantlings are to be
determined by direct calculations under consideration of the allowable stresses as required in
2.20.2.5 of this Section.

(3) The net scantlings of primary supporting members are to comply with the following
requirements:

(O Scantlings of primary supporting members are to be obtained from direct calculations
according to 2.20.2.4 under consideration of allowable stresses according to 2.20.2.5 of
this Section.

For all components of primary supporting members sufficient safety against buckling is to
be verified according to 2.20.2.6 of this Section. For biaxially compressed flange plates,
the buckling strength is to be verified within the effective width according to 2.20.2.6(3)@)
of this Section.

The net thickness, in mm, of webs of primary supporting members is not to be less than:

1=6.55x10" mm

t=5 mm
where: § — spacing of stiffeners, in mm.

(2 The net scantlings of edge girders are to comply with the following requirements:
Scantlings of edge girders are to be verified according to 2.20.2.4 under consideration of
allowable stresses according to 2.20.2.5 of this Section.

The net thickness of the outer edge girders exposed to wash of seawater is not to be less
than the largest of the following values:

- 2y
t=00158s '
095k,
t=8.5sx10" mm
t=6 mm
where: S — spacing of stiffeners, in mm;
P4 — horizontal weather design pressure, calculated according to 2.20.2.2 of

this Section, in kN/m?;

Ry —yieldstress-ofmaterialin N/mm®:

For the required moment of inertia of edge girders, refer to 2.20.2.9(1)@.




. ) : e devieesin .
2.20.2.4 Strength calculation
The stresses in hatch covers are to be determined by FE analysis.

The stress calculation model in this section is to be used for both yielding and buckling strength
assessments in accordance with 2.20.2.5 and 2.20.2.6, respectively.

The net scantlings as defined in 2.20.2.1(5) are to be used.

(21) General requirements for FEM calculations
For strength calculations of hatch covers by means of finite elements, the cover geometry is to be

idealized as realistically as possible. Element-size—is—to—be-appropriate—to—aceountfor—effective-

breadth- In no case element width is to be larger than stiffener spacing. In way of force transfer

points and cutouts the mesh has to be refined where applicable. Fhe—ratio-ef-elementlength—to-
The element height of webs of primary supporting members is not to exceed one-third of the web

height. Stiffene Sic st eerbhRe—plates—aen oressure—loads—have—to—be—included

elements—Stiffeners, which support plates subjected to lateral pressure loads, are to be included in
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the FE model idealization. Stiffeners may be modelled by using beam elements, or shell/plate
elements. Buckling stiffeners may be disregarded for the stress calculation.

Hatch covers fitted with U-type stiffeners as shown in Figure 2.20.2.4(1) are to be assessed by
means of FE analysis.The geometry of the U-type stiffeners is to be accurately modelled using
shell/plate elements. Nodal points are to be properly placed on the intersections between the webs
of a U-type stiffener and the hatch cover plate, and between the webs and flange of the U-type
stiffener.

Figure 2.20.2.4(1) Example of hatch cover fitted with U-type stiffeners

(D A right-handed coordinate system is to be used with:
the x-axis measured in the longitudinal direction, positive forward;
the y-axis measured in the transverse direction, positive to port from the centerline;
the z-axis measured in the vertical direction, position upward.
(2 The FEM is to be performed with net scantlings.
(3 The finite element model is to be limited as follows:
(a) for symmetry of the hatch cover girders, loads and supporting boundary conditions
about only the x-axis or y-axis, it may be limited to a half of the hatch cover for check;
(b) for non-symmetry of hatch cover girders, loads or supporting boundary conditions
about any of the axes, the whole hatch cover may be taken for strength evaluation, see
Figure 2.20.2.4(42).

Figure 2.20.2.4(32) Finite Element Hatch Cover Model
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@ The model element is to comply with the following requirements:

(a) all plating, including girders and stiffeners, is to be represented by the finite element

model;

(b) all plating, such as top plates, bottom plates, brackets, and girder webs, face plates of
primary supporting members is to modeled using plate elements, triangular elements are
to be avoided where possible;

(c) all stiffeners are to be modeled using beam, rod or plate elements.

® The element mesh size is to be controlled as follows:

(a) the mesh size is not to be greater than the spacing of stiffeners;

(b) the girders are to be represented by at least 3 elements in the depth;

(c) triangular and distorted quadrilateral elements with corner angles less than 60 degrees
and greater than 120 degrees are to be avoided.

(6 Boundary conditions are to be determined as follows:

(a) for symmetry of the hatch cover girders and loads about the x-axisxz-plane, the

longitudinal displacement of nodes in the symmetric plane and the rotations about the y

and z axes are to be taken as 0 respectively, i.e. 5, =6, =6, =0, as shown in Figure

2.20.2.4(23);
(b) for symmetry of the hatch cover girders and loads about the y-axisyz-plane, the
transverse displacement of nodes in the symmetric plane and rotation about the x and z

axes are to be taken as 0 respectively i.e. &, =6, =6, =0, as shown in Figure

2.20.2.4(23);

(c) boundary nodes in way of bearing pads on the hatch coamings are generally to be fixed
against displacement in the z direction, i.e. 5, =0;

(d) lifting stoppers are to be fixed against displacements in the direction determined by the
stoppers;

(e) hinges in folding type hatch covers are to be represented as rigid links which tie
together displacements in the z direction.

Figure 2.20.2.4(23) Boundary Conditions of Hatch Cover Model
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2.20.2.5 Yield strength and deflection criteria of hatch cover structures
(1) Allowable stresses
Fhe-equbeadent-stress-oot
O8R - where R is-the minimum - yvickd steessin-Nomm'of - the -mrateriab - For-desiun-Joads
aceording-to-2:20:2:2(2)-to(6)-of this-Section;-the-equivalent stress-oy. related-to-the-net-thiekness-
is-netto-exceed-0-9-R.p-whenthestresses-are-analysed-by-means-of EFEM:
Forsteetwith-a-vield stres< o 390-N-mm s ke n-as 368 N-mm o ealekation:
FEor-grillage-analysisthe-equivalent-stress-may-be-taken-asfellows:

2
O, =40 +3r7 ———— NAmw?

where:r— O —normal-stress;-n-N/mm>;
T ——shear-stressa-N/mm*-

All hatch cover structures are to comply with the following formulae:

<
Om = «_ for shell element;

O asial < O , for rod or beam elements.
where: o ———allowable stress in Table 2.20.2.5;
R, yield stress of the material;

o, —FerEEM-ealeulations;-the equivalent stress may be taken as follows:

o =‘V/G es o, +G}2 +372 N/mm?

where:  — normal stress, in N/mm?, in x-direction;
, — normal stress, in N/mm?, in y-direction;

T — shear stress, in N/mm?, in the x-y plane;

o, ..—axial stress in rod or beam elements, in N/mm?.

In case of FEM calculations using shell er-plane-strain elements, the stresses are to be read from
the centre of the individual element. It is to be observed that, in particular, at flanges of
unsymmetrical girders, the evaluation of stress from element centre may lead to non-conservative
results. Thus, a sufficiently fine mesh is to be applied in these cases or, the stress at the element
edges is not to exceed the allowable stress. Where shell elements are used, the stresses are to be
evaluated at the mid plane of the element.

For steels with a yield stress of 390 N/mm?, it is taken as 368 N/mm? for calculation.

Stress concentrations are to be evaluated according to the actual conditions.

Allowable stress Table 2.20.2.5
Members of Subject to o, in N/mm?*
External pressure, as defined
0.80R ,,

in 2.20.2.2(1)

0.90R ,, for statictdynamic

Hatch cover structure

Other loads, as defined in
2.20.2.2(2)~(5)

load case

0.72R ,, for static load case
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(2) Deflection

The vertical deflection of primary supporting members due to the load stipulated in 2.20.2.2 of
this Section is to be not more than 0.0056 /,, where /; is the greatest span of primary supporting
member.

Note: Where containers are arranged on hatch covers and mixed stowage is allowed, i.e., a 40’-container stowed
on top of two 20’-containers, particular attention is to be paid to the deflections of hatch covers. Further the

possible contact of deflected hatch covers with cargo in hold has to be considered.

2.20.2.6  Buckling strength of hatch cover structures

(1) General

Buckling strength of all hatch cover structures is to be checked. Buckling assessments are to be
performed in compliance with the requirements in Appendix 5.

The net scantlings as defined in 2.20.2.1(5) are to be used for buckling check.

(2) Slenderness requirements

The slenderness requirements are to be in accordance with those specified in Section 2 of

Appendix 5.
The slenderness requirements need not be applied to the lower boundary of double skin hatch

covers unless the cargo hold is designed for carriage of ballast or liquid cargo.

The breadth of the primary supporting member flange is to be not less than 40% of their depth for
laterally unsupported spans greater than 3.0 m. Tripping brackets attached to the flange may be
considered as a lateral support for primary supporting members.

(3) Buckling requirements

(D These requirements apply to the buckling assessment of hatch cover structures subjected to

compressive and shear stresses and lateral pressures. The buckling assessment is to be performed
for the following structural elements:

® Stiffened and unstiffened panels, including curved panels and panels stiffened with U-type

stiffeners.

® Web panels of primary supporting members in way of opening.

The buckling strength assessment of coaming parts is to be done according to this paragraph.
For rule application, the panel types and assessment methods, the applied lateral pressure and

stresses, safety factors and buckling check criteria are defined in 2.20.2.6(3)2-2.20.2.6(3) B,
respectively. The procedure and detailed requirements for buckling assessment are
given in Sec4 of Appendix 5, including idealization of irregular plate panels, definition of

reference stresses and buckling criteria.
Unless otherwise specified, the symbols used in 2.20.2.6(3) are defined in Appendix 5.

(2) Panel types and assessment methods

The plate panel of a hatch cover structure is to be modelled as stiffened panel (SP) or
unstiffened panel (UP) as defined in 4.2, Section 4 of Appendix 5. Assessment Method A (-A) and

Method B (-B) as defined in 1.3, Section 1 of Appendix 5 are to be used in accordance with Table
Figure 2.20.2.6(3 and Figure 2.20.2.6(3)@). For a web panel with openin

procedure for opening should be used for its buckling assessment.

For a hatch cover fitted with U-type stiffeners, the additional buckling assessment requirements
specific for panels with U-type stiffeners in 5.2.5, Section 5 of Appendix 5 are also to be followed.
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Structural members and assessment methods Table 2.20.2.6(3)D

Structural elements Assessment
methodV®

Normal panel definition

Hatch cover top/bottom plating structures, see Figure 2.20.2.6(3)(D

Length: between transverse girders

Hatch cover top/bottom plating SP-A ) . )
Width: between longitudinal girders
Irregularly stiffened panels UP-B Plate between local stiffeners/PSM

Hatch cover web panels of primary supporting members, see Figure 2.20.2.6(3)2)

Web of transverse/longitudinal

] ] ] UP-B Plate between local stiffeners/face plate/PSM
girder (single skin type)
Web of transverse/longitudinal SP.BO) Length: between PSM
girder (double skin type) Width: full web depth
) ) Procedure for )
Web panel with opening ] Plate between local stiffeners/face plate/PSM
opening
Irregularly stiffened panels UP-B Plate between local stiffeners/face plate/PSM

Note 1: SP and UP stand for stiffened and unstiffened panel respectively.

Note 2: A and B stand for Method A and Method B respectively.

Note 3: In case that the buckling carlings/brackets are irregularly arranged in the web of]
transverse/longitudinal girder, UP-B method may be used.
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Fig. 2.20.2.6(3)®

(3 Applied lateral pressure and stresses

The buckling assessment of hatch covers is based on the lateral pressure as defined in 2.1 and 2.2

and stresses obtained from FE analysis, refer to 2.20.2.4.
(@ Safety factors
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For all hatch cover structural members, safety factor S=1.0 is to be applied to both of the plating

and stiffener buckling capacity formulas as defined in 5.2.2, Section 5 of Appendix 5 and 5.2.3,
Section 5 of Appendix 5, respectively.

® Buckling acceptance criteria

A structural member is considered to have an acceptable buckling strength if it satisfies the
following criterion:

Nact = nall
where: zz_act——Buckling utilisation factor based on the applied stress, as defined in 1.3.2.2,
Section 1 of Appendix 5 and Section 4 of Appendix 5, and calculated per

Section 5 of Appendix 5.

Tlall——Allowable buckling utilisation factor, taken as given in Table 2.20.2.6(3 \®).

Allowable buckling utilisation factors Table 2.20.2.6(3)®
Structural . Nall, allowable buckling utilisation
Subject to
component factor
External pressure, as defined in 0.
Plates and 2.20.2.2(1) ._
stiffeners fned i " ord - load
R . +dy
Web of PSM Other loads, as defined in 0.90 for static namic load case
2.20.2.2(2)~(5) 0.72 for static load case

2.20.2.7 Details of hatch covers
(1) Container foundation on hatch covers
Container foundations on hatch covers are to be in compliance with the relevant requirements of
Appendix 1 of Chapter 7 of this PART. The calculated stresses of substructures of container
foundations under cargo and container loads according to 2.20.2.2 of this Section are to comply
with the requirements of 2.20.2.5 of this Section.
(2) Weathertightness
In addition to the following requirements, the hatch covers are also to meet the relevant
requirements of IACS REC14.
(D Packing material (general)
The packing material is to be suitable for all expected service conditions of the ship and is
to be compatible with the cargoes to be transported. The packing material is to be selected
with regard to dimensions and elasticity in such a way that expected deformations may be
carried. Forces are to be carried by the steel structure only.
The packings are to be compressed so as to give the necessary tightness effect for all
expected operating conditions. Special consideration is to be given to the packing
arrangement in ships with large relative movements between hatch covers and coamings or
between hatch cover sections.
(2 Dispensation of weathertight gaskets
For hatch covers of cargo holds intended solely for the transport of containers, upon
request by the Owner and subject to compliance with the following conditions, the fitting
of weathertight gaskets according to 2.20.2.7(2) may be dispensed with:

* The hatchway coamings are to be not less than 600 mm in height.
* For weather deck hatch covers located above a depth /7 (x), H(x)is to comply with the
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following criterion:

H(x)2T,+ f,+h m
where: T, — draught, in m, corresponding to the assigned summer load line;
f» — minimum required freeboard, in m, determined in accordance with ICLL

Regulation 28 as modified by further regulations as applicable;
h=4.6m for X <0.75;
L

L
h=69m  for* (75.
LL
* Labyrinths, gutter bars or equivalents are to be fitted proximate to the edges of each
panel in way of the coamings. The clear profile of these openings is to be kept as small
as possible.
* Where a hatch is covered by several hatch cover panels, the clear opening of the gap in
between the panels is to be not wider than 50 mm.
* The labyrinths and gaps between hatch cover panels are to be considered as unprotected
openings with respect to the requirements of intact and damage stability calculations.
* With regard to drainage of cargo holds and the necessary fire-fighting system, refer to
the relevant requirements of Chapter 6, PART EIGHT of the Rules.
* Bilge alarms are to be provided in each hold fitted with non-weathertight covers.
* Furthermore, Chapter 3 of IMO MSC/Circ.1087 is to be complied with for the storage
and segregation of containers carrying dangerous goods.
) Cross-joint of multi-panel covers are to be provided with efficient drainage arrangements.
2.20.2.8 Hatch coamings are to comply with the following requirements:
(1) The net thickness of weather deck hatch coamings is not to be less than the larger of the
following values:
® For Type-1 ships:

£=0.01425 |24 mm
eH
=6+ mm
100
® For Type-2 ships:
£=0.016s |—Lewm
0.95R ,
t. =95 mm
where: s — stiffener spacing, in m;

P4 — horizontal weather design load, in kN/m?, to be calculated according to 2.20.2.2(2)
(@ of this Section;
—horizontal weather design load, in kN/m?, to be calculated according to 2.20.2.2(2)

@) of this Section:
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Ropr—vickd stress-of materiab-tn Nomm- s

L1 =L, but need not be taken as greater than 300 m.

The continuous longitudinal hatch coamings within 0.4L amidships are also to comply with the

relevant requirements of Section 2 of this Chapter.

(2) The stiffeners of hatch coaming are to meet the following requirements:

The stiffeners are to be continuous at the coaming stays.

For stiffeners with both ends constrained, the net section modulus #Z and net shear arca Ag, ,

calculated on the basis of net thickness, are not to be less than:

® For Type-1 ships:

where: l;n_

/
s
Py

Ren

=12 in general
= 8 for the end spans of stiffeners sniped at the coaming corners

—stiffener span, in m, to be taken as the spacing of coaming stays;

— stiffener spacing, in m;

— horizontal weather design load, in kN/m? to be calculated according to
2.20.2.2(2)@ of this Section;
eld : ial_in Nl

For sniped stiffeners of coaming at hatch corners, section modulus and shear area at the fixed

support have to be increased by 35%. The gross thickness of the coaming plate at the sniped

stiffener end is not to be less than:

=196 M mm
ReH

® For Type-2 ships:

where: f

I~

1=}

Py

P

12
z=121Fwm”

fbccheH

—16 in general
12 for the end spans of stiffeners sniped at the coaming corners

—stiffener span, in m, to be taken as the spacing of coaming stays;

— stiffener spacing, in mm;

— horizontal weather design load, in kN/m? to be calculated according to
2.20.2.2(2)® of this Section;

— horizontal weather design load, in kN/m? to be calculated according to
2.20.2.2(2)@ of this Section:
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— ratio _of the plastic section modulus to the elastic section modulus of the

c
stiffeners with an attached plate breadth, in mm, equal to 40z, where ¢ is the plate
net thickness

c = 1.16 in the absence of more precise evaluation

-7

The horizontal stiffeners of continuous longitudinal hatch coamings within 0.4L amidships are
also to comply with the relevant requirements of Section 2 of this Chapter.
(3) Coaming stays are to be designed for the loads transmitted through them and are to comply
with the following requirements, in addition to the allowable stresses stipulated in 2.20.2.5 of this
Section.
(D Coaming stay section modulus and web thickness
At the connection with deck, the net section modulus #Z, in cm?, and the gross thickness #,
in mm, of the coaming stays designed as beams with flange (examples 1 and 2 are shown in
Figure 2.20.2.8(3)) are to be taken not less than:

W= 526ehip, o

ReH
thi ehyp, +f —— iR
ReH hW »
Ps H*
Z = ——=
[.9R
el
2Ps H
t =—<°¢ mm
TTTTRE
eH

where: Hce — stay height, in m spaeing-of-coaming stays;+m;
Sy — stay spacing, in mm height-of coaming-stays;+;
hh. — stay depth, in mm, at the connection with the deck sweb-height-ofcoamingstay-at-
Hs-tovwer-end-iR-m;
pt — pressure on coaming, in kN/m? , taken as p