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CHAPTER A Certificate issued under the provisions of

APPROACH SOLAS chapter IX is in question, the
interpretation of "bulk carrier" contained in

CHAPTER CONTENTS resolution 6 of the 1997 SOLAS Conference

Al. APPROACH

A2. DEFINITIONS

Al.  APPLICATION AND DEFINITIONS

100. Application, definitions, service class notations
and applicable regulations

101. The requirements of the present Title 14, Section 1
are additional to those of Part Il, Title 11, Section 1.

102. For the purpose of this Title 14 Bulk Carrier means
a ship which is intended primarily to carry dry cargo in
bulk, including such types as ore carriers and combination
carriers.

Guidance
Reference is made to:
a. For ships constructed before 1 July 2006, resolution

6, Interpretation of the definition of "bulk carrier",
as given in chapter IX of SOLAS 1974, as amended

in 1994, adopted by the 1997 SOLAS Conference. c.

i Text of the IMO  “resolution 6~
Interpretation of the definition of "Bulk
Carrier", as given in chapter ix of SOLAS
1974, as amended in 1994

ii. Bulk Carriers: ships constructed with single
deck, top-side tanks and hopper side tanks in
cargo spaces and intended primarily to carry
dry cargo in bulk; or ore carriers;

iii. "Qre carrier' means a sea-going single deck
ship having two longitudinal bulkheads and a
double bottom throughout the cargo region
and intended for the carriage of ore cargoes
in the centre holds only.

b. The Interpretation of the provisions of SOLAS
chapter XII on Additional Safety Measures for bulk
carriers, adopted by the Maritime Safety Committee
of the Organization by resolution MSC.79(70).

i. Ensure that bulk carriers to which SOLAS
chapter XII applies are clearly identified as
such, either on the Safety Management
Certificate issued under the provisions of
SOLAS chapter IX, or in the booklet required
under the provisions of SOLAS regulation
XI11/8;

ii. Further ensure that where the identification
of "bulk carrier" on the Safety Management
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be accepted for the issuance and
verification of compliance with chapter IX;

Ensure that ships to which SOLAS
regulation X11/4.2 applies are not permitted
to be subject to the provisions of SOLAS
regulation XI1/9 by means of modifications
that would render non watertight one or
more watertight transverse bulkheads; and

Interpret the provisions of SOLAS
regulation XI1/10.2 as follows:

"For bulk carriers of 150 m in length and
upwards of single side skin construction
constructed before 1 July 1999, any cargo
carried on or after the implementation date
specified in regulation 3 and declared to
have a density within the range of 1250 to
1780 kg/m3 shall have its density verified by
an accredited testing organization, unless
such bulk carriers comply with all the
relevant requirements of this chapter
applicable to be carriage of solid bulk
cargoes having a density of 1780 kg/m3 and
above."

The application provisions of Annex 1 to the
Interpretation of the provisions of SOLAS chapter
XIl on Additional safety measures for bulk
carriers, adopted by the Maritime Safety
Committee of the Organization by resolution
MSC.89(71).

INTERPRETATION OF THE TERM
"BULK CARRIER OF SINGLE SIDE SKIN
CONSTRUCTION"

Bulk carrier of single side skin
construction™ means a bulk carrier where
one or more cargo holds are bound by the
side shell only or by two watertight
boundaries, one of which is the side shell,
which are less than 760 mm apart in bulk
carriers constructed before 1 January 2000
and less than 1,000 mm apart in bulk
carriers constructed on or after 1 January
2000. The distance between the watertight
boundaries is to be measured perpendicular
to the side shell.

The above interpretation should be applied
as follows:

- in bulk carriers with single side
skin construction in the foremost
cargo hold, constructed before 1
July 1999, regulations XI11/4.2 and
6 should be applied in accordance
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with the implementation schedule
required by regulation XI1/3; and

- in bulk carriers constructed on or
after 1 July 1999, the requirements
for ~ damage  stability  under
regulation XII/4.1 and structural
integrity under regulation XII/5
should be complied with in respect
of cargo holds with single side skin
construction.

End of guidance

103.

Bulk carrier of single-side skin construction

means a bulk carrier as defined in paragraph 1, in which:

a.

any part of a cargo hold is bounded by the side shell;
or

where one or more cargo holds are bounded by a
double-side skin, the width of which is less than 760
mm in bulk carriers constructed before 1 January
2000 and less than 1,000 mm in bulk carriers
constructed on or after 1 January 2000 but before 1
July 2006, the distance being measured
perpendicular to the side shell.

Such ships include combination carriers in which any part
of a cargo hold is bounded by the side shell.

104.

Bulk carrier of double-side skin construction

means a bulk carrier in which all cargo holds are
bounded by a double-side skin.

IACS Unified Interpretation SC210 (June 2006)
Double-side skin construction on bulk carriers:
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The extent of the double-side skin, where the
1000 mm minimum distance is to be met, is to
be measured perpendicular to the outer shell
from the top of the double bottom to the main
deck, as indicated in the attached sketches.

1000 mm minimum distance specified above is
measured between the outer shell and the inner
shell and shall be maintained throughout the
whole double-side skin construction and as
indicated in the the sketches of figure
F.A1.104.1:

FIGURE F.A1.104.1 - DISTANCE BETWEEN
INNER AND OUTER SHELL IN WAY OF
DOUBLE-SIDE SKIN

J
| _~
p -
i
Outer shell
To main
Al deck
“
j-"; Exctent
of
A DSs
g -

The value of A shall not be less than 1000mm

FIGURE F.A1.104.2 - TYPICAL MIDSHIP
SECTIONS OF SHIPS WITH SERVICE NOTATION
BULK CARRIER ESP
Left: Single side skin construction
Right: Double side skirll construction

105. Double-side skin means a configuration where
each ship side is constructed by the side shell and a
longitudinal bulkhead connecting the double bottom
and the deck. Hopper side tanks and top-side tanks
may, where fitted, be integral parts of the double-side
skin configuration.

106. Length of a bulk carrier means the length as
defined in the International Convention on Load Lines
in force. See Part Il Title 11 Section 1 of the RBNA
Rules.

RULES 2014



REGISTRO BRASILEIRO
DE NAVIOS E AERONAVES
RGMMI14EN

Rules for the Construction and Classification
of Ships According to their Mission — Part |1

BULK CARRIERS - Title 14
NAVAL ARCHITECTURE - Section 1
CHAPTERS -ABEHand]

107. Solid bulk cargo means any material, other than
liquid or gas, consisting of a combination of particles,
granules or any larger pieces of material, generally
uniform in composition, which is loaded directly into
the cargo spaces of a ship without any intermediate
form of containment.

108. Bulk carrier bulkhead and double bottom
strength standards means "Standards for the
evaluation of scantlings of the transverse watertight
vertically corrugated bulkhead between the two
foremost cargo holds and for the evaluation of
allowable hold loading of the foremost cargo hold"
adopted by the Conference of Contracting Governments
to the International Convention for the Safety of Life at
Sea, 1974 on 27 November 1997, as may be amended
by the Organization.

109. Bulk carriers constructed means bulk carriers
the keels of which are laid or which are at a similar
stage of construction.

110. A similar stage of construction means the stage
at which:

a. construction identifiable with a specific ship
begins; and
b. assembly of that ship has commenced

comprising at least 50 tonnes or one per cent of
the estimated mass of all structural material,
whichever is less.

111. Breadth (B) of a bulk carrier means the breadth
as defined in the International Convention on Load
Lines in force. See Part Il Title 11 Section 1 of the
RBNA Rules

112. Ore Carrier: the class notation Ore Carrier

indicates a seagoing self-propelled vessel having
two longitudinal bulkheads and a double bottom
throughout the cargo region intended for the carriage
of ore cargoes in the center holds only.

FIGURE F.A1.112.1 - SHIP TYPE AND ENHANCED
SURVEY PROGRAMME (ESP) NOTATIONS
TYPICAL MIDSHIP SECTION - ORE CARRIER

113. Ore or Oil Carrier: the class notation Ore or Oil

Carrier indicates a seagoing self-propelled single deck

vessel having two longitudinal bulkheads and a double
bottom throughout the cargo region intended for the

carriage of ore cargoes in the center holds, or for the

carriage of oil cargoes in the center holds and wing tanks.

FIGURE F.A1.113.1 - SHIP TYPE AND ENHANCED
SURVEY PROGRAMME (ESP) NOTATIONS
TYPICAL MIDSHIP SECTION — COMBINATION
CARRIER

_ _ —I

-

114. Oil or Bulk/Ore (OBO) Carrier: the class
notation Qil or Bulk/Ore (OBOQO) Carrier indicates a
seagoing self-propelled single deck vessel of double skin
construction with a double bottom and lower and upper
wing tanks (hopper and topside tanks) intended for
carriage of oil or dry cargoes including ore in bulk.

FIGURE F.A1.114.1 - SHIP TYPE AND ENHANCED
SURVEY PROGRAMME (ESP) NOTATIONS
TYPICAL MIDSHIP SECTION - OBO
(OIL/BULK/ORE) CARRIER

200. Additional class notations for bulk carriers
IACS CSR and IMO

201. All bulk carriers having GT > 500 are subject to
the ESP survey program, and are assigned the additional
class notation “ESP”.

202. For bulk carriers assigned with the additional class
notation ESP and built before 1 July 2003, having any
length, the 1ACS requirements for existing ships given in
A1.300 below are applicable.

203. The additional class notation “BC” is to be added
to the notation ESP CSR in the following cases:

a. BC-A: bulk carriers with L > 150m contracted for
construction or after 1 July 2003 for the
transportation of bulk cargoes having a density in
excess of 1,0 t/m3 with some holds empty;

b. BC-B: bulk carriers with L > 150m contracted for
construction on or after 1 July 2003 for the
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transportation of bulk cargoes having a density in Common Structural Rules da IACS — International
excess of 1,0 t/m3with all the holds full; Association of Classification Societies. in addition to

Part 11, Title 11, Section 2.
c. BC-C: bulk carriers with L > 150m contracted for

construction on or after 1 July 2003 for the 204. For bulk carriers assigned with the additional
transportation of bulk cargoes having a density class notation CSR and contracted for construction on
lower than 1,0 t/m3; or after 8 December 2006, this additional service
feature is always completed by the additional service

d. The additional class notation GRAB [X] is mandatory feature WBT for which the rule requirements of Part
for ships having one of the additional class notation Il Title Section , applicable to ships complying with
BC-A or BC-B, these notation are to be completed the requirements of the Common Structural Rules for
by the additional class notation requirements for the Bulk Carriers or the Common Structural Rules for
GRAB [X] notation given in Chapter 12, Section 1 Double Hull Oil Tankers and related to protective
of the IACS CSR Rules are to be complied with for coatings in dedicated seawater ballast tanks of ships of
an unloaded grab weight “X” equal to or greater not less than 500 gross tonnage and double-side skin
than 20 tons. spaces arranged in bulk carriers of length greater than

or equal to 150 m, are applied.
e. Bulk carriers assigned with the additional service

feature CSR and with holds designed for 300. Summary of requirements

loading/unloading by grabs having a maximum

specific weight up to [x] tons are assigned the 301. A summary or requirements is given in Table
notation GRAB [X] IACS Common Structural T.A1.301.1.

Rules for Bulk Carriers, Ch 1, Sec 1, [3.2.1].
The requirements for GRAB [X] notation are
given in IACS Common Structural Rules for
Bulk Carriers, Ch 12, Sec 1. For these ships, the
requirements for the GRAB [X] notation are to
be complied with for an unloaded grab weight X
equal to or greater than 20 tons. For all other
ships the additional class notation GRAB [“X”]
is voluntary.

f. The following additional class notations are to
be provided giving further detailed description of
limitations to be observed during operation as a
consequence of the design loading condition
applied during the design in the following cases:

f1.  {maximum cargo density (in t/m%} for
additional service features BC-A and BC-
B if the maximum cargo density is less
than 3.0 t/m3(see also IACS CSR Rules
Ch 4, Sec 7, [2.1]).

f2. {no MP} for all additional service
features when the ship has not been
designed for loading and unloading in
multiple ports in accordance with the
conditions specified inlACS CSR Rules
Ch4, Sec 7, [3.3].

f.3.  {allowed combination of specified empty
holds} for additional service feature BC-
A (see also IACS CSR Rules Ch 4, Sec 7,

[2.1]).

204. The service notation bulk carrier ESP is always
completed by the additional service feature CSR for
bulk carriers of length greater than or equal to 90 m
contracted for new construction on or after 1 April
2006. Bulk carriers assigned with the additional service
feature CSR are to comply with the requirements of the
Common Structural Rules for Bulk Carriers CSR
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TABLE T.A1.301.1 -SUMMARY OF REQUIREMENTS OF PART II, TITLE 14

Item

Class Notation

Applicable Rules

All bulk carriers with AB > 500
Existing ships built before 1 July 2003
Bulk Carrier ESP

General arrangement and Stability: Part II,
Title 14, Section 1
Structure: Part 11, Title 14, Section 2

Contracted for construction on or after 1 July
2003

Length > 90 m

Bulk Carrier CSR ESP

Contracted for construction on or after 1 July
2003 and

Length> 150 m

Bulk Carrier CSR BC-A ESP

Bulk Carrier CSR BC-B ESP

Bulk Carrier CSR BC-C ESP

Contracted for construction on or after 8
December 2006 and length > 150 m
Service feature WBT

General arrangement and Stability: Part II,
Title 14, Section 1
IACS CSR Rules

GRAB (X) for Bulk Carrier CSR BC-A
ESP
GRAB (X) for Bulk Carrier CSR BC-B
ESP

Additional to item 2:
IACS Common Structural Rules for Bulk
Carriers, Ch 12, Sec 1

{maximum cargo density in t/m3)} for
additional service features BC-A and BC-B if
the maximum cargo density is less than 3.0
t/m3

Additional to item 2:
IACS CSR Rules Ch 4, Sec 7, [2.1]

{no MP} for all additional service features
when the ship has not been designed for
loading and unloading in multiple ports

Additional to item 2:
IACS CSR Rules Ch 4, Sec 7, [3.3]

{allowed combination of specified empty
holds} for additional service feature BC-A

Additional to item 2:
IACS CSR Rules Ch 4, Sec 7, [2.1]
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CHAPTER B B3. TECHNICAL STANDARDS

DOCUMENTS, REGULATIONS AND STANDARDS
CHAPTER CONTENTS

Bl1. NAVAL ARCHITECTURE DOCUMENTS
See Part I, Title 11, Section 1, B1

B2. REGULATIONS
B3. TECHNICAL STANDARDS

B4. DOCUMENT OF AUTHORIZATION FOR THE
CARRIAGE OF GRAINS

B2 REGULATION
100. Regulations of the National Administration

101. For vessels under 500 GT of Brazilian Flag, the
requirements of NORMAM 01 apply except where the
present Rules indicate the relevant items where NORMAM
01 adopts international regulations for wvessels sailing
exclusively in national waters

200. Emissions of other national organs

— See Part 11, Title 11, Section 1

300. International regulation

301. For vessels under 500 GT of foreign Flag, National
Regulations apply. Where there are no such regulations, the
IMO regulations apply as far as possible.

302. For vessels over 500 GT and destined to international
navigation, the IMO Conventions, Codes and applicable
Resolutions are to be applied as amended, in special (but not

limited to) the following mandatory codes:

a. IMO International Code for The Safe Carriage of
Grain In Bulk

b. IMO Intact Stability Code

c. IMO ESP Code

400. 1ACS requirements

401. These Rules comprehend the IACS Unified
Requirements (UR), and Recommendations (Rec) where
applicable, as well as CSR rules for bulkers and tankers.

402. In vessels where the RBNA has received
authorization to carry out statutory certification, the 1ACS
Unified Interpretations are of mandatory use for ships having

GT = 500.

403. Where applicable, these Rules comprehend the 1ACS
Procedural Requirements (PR).

2-10

- See Part Il, Title 11, Section 1, B.3

B.4. DOCUMENT OF AUTHORIZATION FOR THE
CARRIAGE OF GRAINS

100. Document of authorization for the carriage of
grains
[IMO Grain Code]

101. A document of authorization shall be issued for every
ship loaded in accordance with the regulations of this Code
either by the RBNA. It shall be accepted as evidence that
the ship is capable of complying with the requirements of
these regulations.

102. The document shall accompany or be incorporated
into the grain loading manual provided to enable the master
to meet the requirements of Part Il, Title 14, Section 1,
Chapter H, sub chapter H9 (Section A 7 of the IMO Grain
Code).

103. Such a document, grain loading stability data and
associated plans may be drawn up in the official language or
languages of the issuing country. If the language used is
neither English nor French, the text shall include a
translation into one of these languages.

104. A copy of such a document, grain loading stability
data and associated plans shall be placed on board in order
that the master, if so required, shall produce them for the
inspection of the Contracting Government of the country of
the port of loading.

105. A ship without such a document of authorization shall
not load grain until the master demonstrates to the
satisfaction of the RBNA, or of the Contracting Government
of the port of loading acting on behalf of the Administration,
that, in its loaded condition for the intended voyage, the ship
complies with the requirements of the IMO Grain Code. See
H8.100 below.
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CHAPTER E CHAPTERH
CONFIGURATIONS LOADING CONDITIONS, BUOYANCY  AND
STABILITY
CHAPTER CONTENTS
CHAPTER CONTENTS
El. HULL ADEQUATION
H1. LOAD LINE
E2. BASIC ARRANGEMENT
H2. SHIP LIGHT WEIGHT
H3. LOADING CONDITIONS
El. HULL ADEQUATION
H4. BUOYANCY AND HULL SUBIVISION
- See Part Il, Title 11, Section 1, H1.
H5. INTACT STABILITY
E2. BASIC GENERAL ARRANGEMENT
H6. DAMAGE STABILITY
100. Cargo space location
H7. INTACT STABILITY FOR BULK CARRIERS
- SeePart Il, Title 11, Section 1, H1. TRANSPORTING GRAIN
200. Engine Room location H8. OPTIONAL STABILITY REQUIREMENTS FOR
SHIPS WITHOUT DOCUMENTS OF
- See Part Il, Title 11, Section 1, H1. AUTHORIZATION CARRYING PARTIAL
CARGOES OF BULK GRAIN
300. Accommodation location
H9 ADDITIONAL REQUIREMENTS FOR
- See Part Il, Title 11, Section 1, H1. LOADING CONDITIONS, LOADING
MANUALS AND LOADING INSTRUMENTS
400. Configuration for bulk carriers, ore carriers and FOR BULK CARRIERS, ORE CARRIERS AND
combination carriers COMBINATION CARRIERS
401. Refer to Chapter A, A1.300 above. H10 GUIDANCE ON TYPICAL LOADING

RULES 2014

SEQUENCE SUMMARY FORM

H1l. LOAD LINE
100. Load line assignment

101. The verification of the conformity of the free board
through the existing regulations is done by RBNA jointly
with the analysis of the structural resistance and stability.

102. The verification of the conformity of the physical
conditions against the existing regulations is done by RBNA.

103. For ships with GT < 500, the requirements for load
line are to be in conformity with the requirements of
NORMAM 01 (Norma da Autoridade Maritima Brasileira
para Navegacdo em Mar Aberto, Chapter 7) for Brazilian
Flag vessels. For foreign flag vessels, National Regulations
apply. In the absence of such regulations,. the requirements
of ILLC - International Load Line Convention are to be
complied with.

104. For ships having GT > 500 the requirements of ILLC
- International Load Line Convention are to be complied
with. The relevant IACS Unified Interpretations (Ul) are
mandatory.
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H2. LIGHT SHIP WEIGHT a. ship in the departure conditions, with cargo in

100. Determination of the light ship weight
101. to 105. — See Part II, Title 11, Section 1, H2.

106. Bulk Carriers: For ships granted with the service
notation bulk carrier, bulk carrier ESP, ore carrier ESP,
combination carrier/OBO ESP or combination carrier /OOC
ESP, a water ingress detection system is to be fitted.

H3. LOADING CONDITIONS
100. Application

101. The present regulations are additional to those of Part
I1, Title 11, Section 1, H3.

102. The term grain covers wheat, maize (corn), oats, rye,
barley, rice, pulses, seeds and processed forms thereof,
whose behaviour is similar to that of grain in its natural state.

103. The term solid bulk cargo covers any material, other
than liquid or gas, consisting of a combination of particles,
granules or any larger pieces of material, generally uniform
in composition, which is loaded directly into the cargo
spaces of a ship without any intermediate form of
containment.

200. Loading configurations and combinations

201. In addition to the standard loading conditions defined
in Part Il, Title 11, Section 1, H3, ships with the service
notation bulk carrier, bulk carrier ESP, the following
loading cases are to be included in the trim and stability
booklet:

a. ship in the fully loaded departure conditions at the
summer load waterline, with cargo homogeneously
distributed throughout all cargo holds and with full
stores and consumables, for at least three specific
gravities, one of which is relevant to the complete
filling of all cargo holds

b. same conditions as above, but with 10% stores and
consumables

C. ship in the departure condition, with cargo holds not
entirely filled, for at least three stowage factors, one
of which is relevant to the summer load waterline and
with full stores and consumables

d. same conditions as above, but with 10% stores and
consumables.

202. For ships with one of the service notations bulk
carrier or bulk carrier ESP carrying non homogenous
loads, the following loading cases are also to be included in
the trim and stability booklet:
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alternate holds, for at least three stowage factors, one
of which is relevant to the summer load waterline,
and with full stores and consumables. Where the
condition with cargo in alternate holds relevant to the
summer load waterline leads to local loads on the
double bottom greater than those allowed by the
Society, it is to be replaced by the one in which each
hold is filled in order to reach the maximum load
allowed on the double bottom; in no loading case is
such value to be exceeded.

b. same conditions as above, but with 10% stores and
consumables.

H4. BUOYANCY AND SUBDIVISION OF THE
HULL

100. Principles

101. The integrity of the hull, responsible for the hull’s
floatability, i.e., the lift force, is to be preserved by the
arrangements of prevention against flooding.

102. Openings and accesses on the main deck, giving
access to the interior of the hull, must be fitted with covers
or manholes as required by Part Il, Title 11, Section 3 of the
Rules. Hatch covers are to be in accordance with Part I,
Titlw 14, Section 2, Chapter J.

103. Compartments under the main deck, such as
accommodations and Engine Room, having access through
openings in the main deck protected by superstructure or
deck houses, will not have direct access to the outside unless
through an emergency opening.

104. The compartments at main deck level fitted with
water tight doors will have other means of going out in such
a way that the watertight doors remain closed in case of bad
weather or tilting.

105. When a ship having a length less than 80 m and a
tonnage of 500 GT and over is fitted with single cargo hold
or cargo holds below the freeboard deck, which are not
separated by at least one bulkhead made watertight up to the
freeboard deck, a water ingress detection system is to be
fitted.

106. Bulk Carriers ESP: for ships granted with the
service notation bulk carrier, bulk carrier ESP, ore carrier
ESP, combination carrier/OBO ESP or combination carrier
/OOC ESP, a water ingress detection system is to be fitted.

200. Subdivision bulkheads to contain flooding
[IACS CSR]

Guidance

Applicable for bulk carriers with length L > 90 metres.
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For bulk carriers with L < 90 metres, the requirements of
Part Il, Title 11, Section 1, H2 are applicable

End of guidance

201. Al ships, in addition to complying with the
requirements of Part 11, Title 11, Section 1, H4. are to have
at least the following transverse watertight bulkheads:

a. one collision bulkhead
b. one after peak bulkhead

c. two bulkheads forming the boundaries of the
machinery space in ships with machinery amidships,
and a bulkhead forward of the machinery space in
ships with machinery aft. In the case of ships with an
electrical propulsion plant, both the generator room
and the engine room are to be enclosed by watertight
bulkheads.

202. Additional bulkheads: for ships not required to
comply with subdivision regulations, transverse bulkheads
adequately spaced, and not less in number than indicated in
Tab T.H4.202.1, are to be fitted.

TABLE T.H4.202.1 - NUMBER OF BULKHEADS

Length (m) Number of bulkheads Numbers of
for ships with aft bulkheads for
machinery o other ships
90 =L <105 4 5
105<L <120 5 6
120=L < 145 6 7
145 <L < 165 7 8
165<L <190 8 9
L =190 To be defined on a case by case basis
(1) After peak bulkhead and aft machinery bulkhead are the
same.

203. Bulk carriers of applicable size, type and service are
to have subdivision and damage stability as required by the
SOLAS - International Convention for the Safety of Life as
Sea, 1974, cargo vessel — Regulation 11-1/4 through 7-3
(Part Il, Title 11). See Subchapter H6 below.

204. Bulk carriers for which the request for class for new
construction is received on or after 1 July 1998 are to meet
the requirements in Appendix 3-3-A2 of the IMO SOLAS
Conventions,  “Subdivision and Damage Stability
Requirements for Bulk Carriers”.

205.

206.
tubes
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Collision bulkhead

A collision bulkhead is to be fitted which is to be
watertight up to the bulkhead deck. This bulkhead is
to be located at a distance from the forward
perpendicular of not less than 0.05L or 10 m,
whichever is the less, and, except as may be
permitted by the RBNA, not more than 0.08L or
0.05L+3 m, whichever is the greater. [Ref. SOLAS
Ch. 11-1, Part B-2, Reg. 12]

Where any part of the ship below the waterline
extends forward of the forward perpendicular, e.g. a
bulbous bow, the distances, in metres, stipulated in
H4.205.a above are to be measured from a point
either:

b.1. atthe mid-length of such extension, or

i at a distance 0,015 of the length L of
the ship forward of the forward
perpendicular, or

ii. at a distance 3 metres forward of the
forward perpendicular,

whichever gives the smallest measurement.
[Ref. SOLAS Ch. II-1, Part B, Reg. 11]

The bulkhead may have steps or recesses provided
they are within the limits prescribed in H4.250.a and
H4.205.b above.

No door, manhole, ventilation duct or any other
opening is to be fitted in this bulkhead. [Ref. SOLAS
Ch. II-1, Part B, Reg. 11]

After peak, machinery space bulkheads and stern

An aft peak bulkhead, enclosing the stern tube and
rudder trunk in a watertight compartment, is to be
provided. Where the shafting arrangements make
enclosure of the stern tube in a watertight
compartment is impractical, alternative arrangements
will be specially considered.

The aft peak bulkhead may be stepped below the
bulkhead deck, provided that the degree of safety of
the ship as regards subdivision is not thereby
diminished.

The aft peak bulkhead location on ships powered
and/or controlled by equipment that does not require
the fitting of a stern tube and/or rudder trunk will also
be subject to special consideration.

The aft peak bulkhead may terminate at the first deck
above the summer load waterline, provided that this
deck is made watertight to the stern or to a watertight
transom floor.
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e. Sterntubes [Ref. SOLAS Ch. II-1, Part B-2, Reg.12]
are to be enclosed in a watertight space (or spaces) of
moderate volume. Other measures to minimize the
danger of water penetrating into the ship in case of
damage to sterntube arrangements may be taken at
the discretion of the Society.

H5. INTACT STABILITY
100. Intact Stability for bulk carriers

101. This Subchapter H5 is not applicable for bulk carriers
with notation CSR.

102. Bulk carriers with class notations other than CSR are
to comply with the requirements of Part |1, Title 11, Section
1, H5.

103. In addition to the requirements of Part II, Title 11,
Section 1, H5, the requirements of Chapter H7 below are to
be complied with for bulk carriers transporting grain.

H6. DAMAGED STABILITY
100. Subdivision and Damaged Stability
300. Damage Stability

301. Bulk carriers which are subject to compliance
with the requirements of Part II, Title 14, Section 2,
Chapter L and N [Unified Requirements S19 and S22]
shall, when loaded to the summer loadline, be able to
withstand flooding of the foremost cargo hold in all
loading conditions and remain afloat in a satisfactory
condition of equilibrium, as specified in SOLAS
regulation XI1/4.3 to 4.7.

302. A ship having been built with an insufficient
number of transverse watertight bulkheads to satisfy this
requirement may be exempted from the application of
Part Il, Title 14, Section 2, Chapter L and N [Unified
Requirements S19 and S22] and this requirement
provided the ship fulfills the requirement in SOLAS
regulation XI1/9.

303. Bulk carriers of 150 m in length and upwards of
single-side skin construction, designed to carry solid
bulk cargoes having a density of 1,000 kg/m3 and above,
constructed on or after 1 July 1999 shall, when loaded to
the summer load line, be able to withstand flooding of
any one cargo hold in all loading conditions and remain
afloat in a satisfactory condition of equilibrium, as
specified in the IMO SOLAS Convention, Chapter XIlI,
Regulation 4.

304. Bulk carriers of 150 m in length and upwards of
double-side skin construction in which any part of
longitudinal bulkhead is located within B/5 or 11.5 m,
whichever is less, inboard from the ship's side at right angle
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to the centreline at the assigned summer load line, designed
to carry solid bulk cargoes having a density of 1,000 kg/m3
and above, constructed on or after 1 July 2006 shall, when
loaded to the summer load line, be able to withstand
flooding of any one cargo hold in all loading conditions and
remain afloat in a satisfactory condition of equilibrium, as
specified in the IMO SOLAS Convention, Chapter XIlI,
Regulation 4.

305. Bulk carriers of 150 m in length and upwards of
single-side skin construction, carrying solid bulk cargoes
having a density of 1,780 kg/m3 and above, constructed
before 1 July 1999 shall, when loaded to the summer load
line, be able to withstand flooding of the foremost cargo
hold in all loading conditions and remain afloat in a
satisfactory condition of equilibrium, as specified in the
IMO SOLAS Convention, Chapter XII, Regulation 4. This
requirement shall be complied with in accordance with the
implementation schedule specified below:

a. bulk carriers, which are 20 years of age and over on 1
July 1999, by the date of the first intermediate survey
or the first periodical survey after 1 July 1999,
whichever comes first;

b. bulk carriers, which are 15 years of age and over but
less than 20 years of age on 1 July 1999, by the date
of the first periodical survey after 1 July 1999, but not
later than 1 July 2002; and

c. bulk carriers, which are less than 15 years of age on 1
July 1999, by the date of the first periodical survey
after the date on which the ship reaches 15 years of
age, but not later than the date on which the ship
reaches 17 years of age.

H7. INTACT STABILITY FOR BULK CARRIERS
TRANSPORTING GRAIN
[IMO Grain Code]

100. Application

101. The requirements of the present Part 2, Title 14,
Section 1, Chapter H, sub chapter H5 are applicable to bulk
carriers of all sizes transporting grain, and are additional to
those of Part Il, Title 11, Section 1, Chapter H, sub chapter
H5, and are in accordance with the IMO mandatory Grain
Code.

Guidance

The intact stability of ships engaged in the carriage of grain
are to comply with the requirements of the IMO
International Code for the Safe Carriage of Grain in Bulk
(“Grain Code”).

Refer to chapter VI of the 1974 SOLAS Convention and to
part C of chapter VI of the 1974 SOLAS Convention as
amended by resolution MSC.22(59).
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The INTERNATIONAL CODE FOR THE SAFE CARRIAGE
OF GRAIN IN BULK was adopted on 23 May 1991 by
Resolution MSC.23(59). It entered into force 1 January
1994,

Note that with the coming into force of the 1981 SOLAS
Amendments i.e. from 1 September 1984, Chapter VI was
made applicable also to cargo ships of less than 500 GT.

200. Document of Authorization

A document of authorization shall be issued for every ship
loaded in accordance with the regulations of the IMO Grain
Code by RBNA. It shall be accepted as evidence that the
ship is capable of complying with the requirements of these
regulations.

202. The document shall accompany or be incorporated
into the grain loading manual provided to enable the master
to meet the requirements of A 7. The manual shall meet the
requirements of A 6.3.

3.3 Such a document, grain loading stability data and
associated plans may be drawn up in the official language or
languages of the issuing country. If the language used is

FIGURE F.H7.301.1 -

A

righting arm

angle of heel due to

neither English nor French, the text shall include a
translation into one of these languages.

3.4 A copy of such a document, grain loading stability data
and associated plans shall be placed on board in order that
the master, if so required, shall produce them for the
inspection of the Contracting Government of the country of
the port of loading.

3.5 A ship without such a document of authorization shall
not load grain until the master demonstrates to the
satisfaction of the Administration, or of the Contracting
Government of the port of loading acting on behalf of the
Administration, that, in its loaded condition for the intended
voyage, the ship complies with the requirements of this
Code. See also A 8.3and A 9.

300. Stability requirements applicable to ships
constructed before 1 January 1994

301. The intact stability characteristics of any ship
carrying bulk grain shall be shown to meet, throughout the
voyage, at least the following criteria after taking into
account in the manner described in part B of the IMO Grain
Code and, in figure F.H7.201.1, the heeling moments due to
grain shift:

INTACT STABILITY REQUIREMENTS

/.”

~

AN
heeling arm curve due
to transverse grain shift

grain shift which may be approxi-
mately represented by the
- N nmg,h' t line AB
T : ' |.
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b ]
_L 0 | 40 angle of heel (degrees)

Figure A7
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a. the angle of heel due to the shift of grain shall not be stages of any voyage to comply with the stability criteria

greater than 12°

b. in the static stability diagram, the net or residual area
between the heeling arm curve and the righting arm
curve up to the angle of heel of maximum difference
between the ordinates of the two curves, or 40° or the
angle of flooding 6;, whichever is the least, shall in
all conditions of loading be not less than 0.075 metre-
radians; and

c. the initial metacentric height, after correction for the
free surface effects of liquids in tanks, shall be not less
than 0.30 m.

302. Before loading bulk grain the master shall, if so
required by the Contracting Government of the country of
the port of loading, demonstrate the ability of the ship at all

required by this section.

303. After loading, the master shall ensure that the ship is
upright before proceeding to sea.

400. Stability requirements applicable to ships
constructed after 1 January 1994

401. The intact stability characteristics of any ship
carrying bulk grain shall be shown to meet, throughout the
voyage, at least the following criteria after taking into
account in the manner described in part B of the IMO Grain
Code and, in figure F.H7.401.1, the heeling moments due to
grain shift;

FIGURE F.H7.401.1
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a. ship's particulars;
a. the angle of heel due to the shift of grain shall not be
greater than 12° or in the case of ships constructed on b. lightship displacement and the vertical distance from

or after 1 January 1994 the angle at which the deck
edge is immersed, whichever is the lesser;

b. in the statical stability diagram, the net or residual
area between the heeling arm curve and the righting
arm curve up to the angle of heel of maximum
difference between the ordinates of the two curves, or
40° or the angle of flooding ( 6;), whichever is the
least, shall in all conditions of loading be not less
than 0.075 metre-radians; and

c. the initial metacentric height, after correction for the
free surface effects of liquids in tanks, shall be not
less than 0.30 m.

402. Before loading bulk grain the master shall, if so
required by the Contracting Government of the country of
the port of loading, demonstrate the ability of the ship at all
stages of any voyage to comply with the stability criteria
required by this section.

403. After loading, the master shall ensure that the ship is
upright before proceeding to sea.

500. Stability requirements for existing ships

501. For the purposes of this section the term "existing
ship™ means a ship, the keel of which is laid before 25 May
1980.

502. An existing ship loaded in accordance with
documents previously approved under regulation 12 of
chapter VI of SOLAS 1960, IMO resolutions A.184(V1) or
A.264(VIII) shall be considered to have intact stability
characteristics at least equivalent to the requirements of
H7.500 of this Code. Documents of authorization permitting
such loadings shall be accepted.

503. Existing ships not having on board a document of
authorization issued in accordance with H7.200 above may
apply the provisions of Subchapter H8 without limitation of
the deadweight which may be used for the carriage of bulk
grain.

600. Information regarding ship's stability and grain
loading

601. Information in printed booklet form shall be provided
to enable the master to ensure that the ship complies with
this Subchapter H7 when carrying grain in bulk on an
international voyage. This information shall include that
which is listed in items H7.602 and H7.603 below.

602. Information which shall be acceptable to the
Administration or to a Contracting Government on behalf of
the Administration shall include:

the intersection of the moulded base line and midship
section to the centre of gravity (KG);

c. table of liquid free surface corrections;
d. capacities and centres of gravity;
e. curve or table of angle of flooding, where less than

40°, at all permissible displacements;

f. curves or tables of hydrostatic properties suitable for
the range of operating drafts; and
g. cross curves of stability which are sufficient for the

purpose of the requirements in H7.300 and H7.400
and which include curves at 12° and 40°.

603. Information which shall be approved by the
Administration or by a Contracting Government on behalf of
the Administration shall include:

a. curves or tables of volumes, vertical centres of
volumes, and assumed volumetric heeling moments
for every compartment, filled or partly filled, or

combination thereof, including the effects of
temporary fittings;
b. tables or curves of maximum permissible heeling

moments for varying displacements and varying
vertical centres of gravity to allow the master to
demonstrate compliance with the requirements of
H7.300; this requirement shall apply only to ships the
keels of which are laid on or after the entry into force
of this Code;

c. details of the scantlings of any temporary fittings and,
where applicable, the provisions necessary to meet
the requirements of H7.300, H7.400, H7.500 and ,
H8;

d. loading instructions in the form of notes summarizing
the requirements of this Code;

e. a worked example for the guidance of the master; and
f. typical loaded service departure and arrival

conditions and where necessary intermediate worst
service conditions.
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H8. OPTIONAL STABILITY REQUIREMENTS
FOR SHIPS WITHOUT DOCUMENTS OF
AUTHORIZATION CARRYING PARTIAL
CARGOES OF BULK GRAIN

100. Stability requirements for ships carrying partial
cargoes of bulk grain and without Documents of
Authorizaton

101. A ship not having on board a document of
authorization issued in accordance with H7.200 may be
permitted to load bulk grain provided that:

a. the total weight of the bulk grain shall not exceed one
third of the deadweight of the ship;

b. all "filled compartments, trimmed" shall be fitted
with centreline divisions extending for the full length
of such compartments which extend downwards from
the underside of the deck or hatch covers to a distance
below the deck line of at least one eighth of the
maximum breadth of the compartment or 2.4 m,
whichever is the greater except that saucers
constructed in accordance with the item Al4 of the
IMO Grain Code may be accepted in lieu of a
centreline division in and beneath a hatchway except
in the case of linseed and other seeds having similar
properties;

c. all hatches to "filled compartments, trimmed" shall be
closed and covers secured in place;

d. all free grain surfaces in partly filled cargo space shall
be trimmed level and secured in accordance with the
IMO Grain Code regulations A 16, A 17 or A 18;

e. hroughout the voyage the metacentric height after
correction for the free surface effects of liquids in
tanks shall be 0.3 m or that given by the following
formula whichever is the greater:

GMR =
0.645x(VdxB)}]/(SFxAx0.0875)

[LxBxV4x{0.25xB-

where:

L = total combined length of all full compartments
(metres)

B = moulded breadth of the vessel (metres)
SF = stowage factor (cubic metres per tonne)

Vd = calculated average void depth calculated in
accordance with 25 (metres - Note: not millimetres)

A = displacement (tonnes);
and

f. the master demonstrates to the satisfaction of the
RBNA or the Contracting Government of the port of
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loading that the ship in its proposed loaded condition
will comply with the requirements of this section.

H9. ADDITIONAL REQUIREMENTS FOR
LOADING CONDITIONS, LOADING
MANUALS AND LOADING INSTRUMENTS
FOR BULK CARRIERS, ORE CARRIERS AND
COMBINATION CARRIERS
[IACS UR S1-A]

100. Application

101. The present Subchapter H9 is applicable to Bulk
Carriers, Ore Carriers and Combination Carriers of 150 m
length and above, which are contracted for construction
before 1st July 1998 are to be provided with an approved
loading instrument of a type to the satisfaction of the RBNA
not later than their entry into service or 1st January 1999,
whichever occurs later.

102. In addition, Bulk Carriers of 150 m length and above
where one or more cargo holds are bounded by the side shell
only, which were contracted for construction before 1st July
1998, are to be provided, with an approved loading manual
with typical loading sequences where the vessel is loaded
from commencement of cargo loading to reaching full
deadweight capacity for homogeneous conditions, relevant
part load conditions and alternate conditions where
applicable. Typical unloading sequences for these
conditions shall also be included.

103. Bulk Carriers, Ore Carriers and Combination Carriers
of 150 m length and above, which are contracted for
construction on or after 1st July 1998, are to be provided
with an approved Loading Manual and approved computer-
based Loading Instrument.

104. This Subchapter H9 does not apply to CSR Bulk
Carriers.

200. Definitions

201. Loading Manual: The Loading Manual is a
document which describes:

a. the loading conditions on which the design of the ship
has been based, including permissible limits of still
water bending moments and shear forces;

b. the results of the calculations of still water bending
moments, shear forces and where applicable,
limitations due to torsional loads;

c. for bulk carriers, envelope results and permissible
limits of still water bending moments and shear
forces in the hold flooded condition as applicable;

d. the cargo hold(s) or combination of cargo holds that
might be empty at full draught. If no cargo hold is
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allowed to be empty at full draught, this is to be a. alternate light and heavy cargo loading conditions at

clearly stated in the loading manual;

e. maximum allowable and minimum required mass of
cargo and double bottom contents of each hold as a
function of the draught at mid-hold position;

f. maximum allowable and minimum required mass of
cargo and double bottom contents of any two adjacent
holds as a function of the mean draught in way of
these holds. This mean draught may be calculated by
averaging the draught of the two mid-hold positions;

g. Maximum allowable tank top loading together with
specification of the nature of the cargo for cargoes
other than bulk cargoes;

h. maximum allowable load on deck and hatch covers.
If the vessel is not approved to carry load on deck or
hatch covers, this is to be clearly stated in the loading
manual;

i The maximum rate of ballast change together with the
advice that a load plan is to be agreed with the
terminal on the basis of the achievable rates of
change of ballast.

200. Loading Instrument

201. Loading Instrument: a loading instrument is an
instrument, which is either analogue or digital, by means of
which it can be easily and quickly ascertained that, at
specified read-out points, the still water bending moments,
shear forces, and the still water torsional moments and
lateral loads, where applicable, in any load or ballast
condition will not exceed the specified permissible values, as
defined in Part I, Title 11, Section 1, Chapter J, Subchapter
J7. In addition to such requirements, it shall ascertain as
applicable that:

a. the mass of cargo and double bottom contents in way
of each hold as a function of the draught at mid-hold
position;

b. the mass of cargo and double bottom contents of any

two adjacent holds as a function of the mean draught
in way of these holds;

c. the still water bending moment and shear forces in
the hold flooded conditions according to Part I, Title
14, Section 2, G.4;

d. are within permissible values.

300. Conditions of Approval of Loading Manuals

301. In addition to the requirements given in in Part II,
Title 11, Section 1, Chapter J, J7.600, the following

conditions, subdivided into departure and arrival conditions
as appropriate, are to be included in the Loading Manual:

maximum draught, where applicable;

b. homogeneous light and heavy cargo loading
conditions at maximum draught;
c. ballast conditions. For vessels having ballast holds

adjacent to topside wing, hopper and double bottom
tanks, it shall be strengthwise acceptable that the
ballast holds are filled when the topside wing, hopper
and double bottom tanks are empty;

d. short voyage conditions where the vessel is to be
loaded to maximum draught but with limited amount
of bunkers;

e. multiple port loading / unloading conditions;

f. deck cargo conditions, where applicable;

g. typical loading sequences where the vessel is loaded

from commencement of cargo loading to reaching
full  deadweight capacity, for homogeneous
conditions, relevant part load conditions and alternate
conditions where applicable.  Typical unloading
sequences for these conditions shall also be included.
The typical loading / unloading sequences shall also
be developed to not exceed applicable strength
limitations. The typical loading sequences shall also
be developed paying due attention to loading rate and
the deballasting capability;

h. typical sequences for change of ballast at sea, where
applicable.

400. Condition of Approval of Loading Instruments

401. The loading instrument is subject to approval. In
addition to the requirements given in Part Il, Title 11,
Section 1, Chapter J, J7.500, the approval is to include as
applicable:

a. acceptance of hull girder bending moment limits for
all read-out points;

b. acceptance of hull girder shear force limits for all
read-out points;

C. acceptance of limits for mass of cargo and double
bottom contents of each hold as a function of draught;

d. acceptance of limits for mass of cargo and double

bottom contents in any two adjacent holds as a
function of draught.
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H10. EXISTING BULK CARRIERS: GUIDANCE ON
TYPICAL LOADING SEQUENCE SUMMARY
FORM
[IACS S1A]

Guidance

101. Subchatper H9 above requires that bulk carriers of
150 m length and above, where one or more cargo holds are
bounded by the side shell only, which were contracted for
construction before 1st July 1998, are to be provided, with
an approved loading manual with typical loading sequences
where the ship is loaded from commencement of cargo
loading to reaching full deadweight capacity, for
homogeneous conditions, relevant part loaded conditions
and alternate conditions where applicable.  Typical
unloading sequences shall be included.

102. This requirement will necessitate shipowners and
operators to prepare and submit for approval typical
loading and unloading sequences.

103. The minimum acceptable number of typical sequences
is:

- one homogeneous full load condition,

- one part load condition where relevant, such as
block loading or two port unloading,

- one full load alternate hold condition, if the ship is
approved for alternate hold loading.

104. The shipowner [/ operator should select actual
loading / unloading sequences, where possible, which may
be port specific or typical.

105. The sequence may be prepared using the onboard
loading instrument. The selected loading conditions should
be built up step by step from commencement of cargo
loading to reaching full deadweight capacity. Each time the
loading equipment changes position to a new hold defines a
step. Each step is to be documented and submitted to the
class society. The printout from the loading instrument is
generally to be verified and prevent the acceptable. This
allows the actual bending moments and shear forces
permissible values being exceeded. In addition, the local
strength of each hold may need to be considered during the
loading.

106. For each loading condition a summary of all steps is
to be included. This summary is to highlight the essential
information for each step such as:

- How much cargo is filled in each hold during the
different steps,

- How much ballast is discharged from each ballast
tank during the different steps,

- The maximum still water bending moment and shear
at the end of each step,
2-20

- The ship’s trim and draught at the end of each step.

107. The approved typical loading / unloading sequences,
may be included in the approved loading manual or take the
form of an addendum prepared for purposes of complying
with class society requirements. A copy of the approved
typical loading / unloading sequences is to be placed
onboard the ship.

End of Guidance

H1l. NEW BULK CARRIERS: GUIDANCE FOR
LOADING / UNLOADING SEQUENCES
[IACS S1A]

Guidance

101. Subchapter H9 requires that Bulk Carriers, Ore
Carriers and Combination Carriers of 150 m length and
above, which are contracted for construction on or after 1st
July 1998, are to be provided with an approved loading
manual with typical loading sequences where the ship is
loaded from commencement of cargo loading to reaching
full deadweight capacity, for homogeneous conditions,
relevant part loaded conditions and alternate conditions
where applicable. The typical unloading sequences shall be
developed paying due attention to the loading rate, the
deballasting capacity and the applicable strength
limitations.

102. The shipbuilder will be required to prepare and
submit for approval typical loading and unloading
sequences.

103. The typical loading sequences as relevant should
include:

a. alternate light and heavy cargo load condition,
b. homogeneous light and heavy cargo load condition,
C. short voyage condition where the ship is loaded to

maximum draught but with limited bunkers,
d. multiple port loading / unloading condition,
e. deck cargo condition,
f. block loading.

104. The loading / unloading sequences may be port
specific or typical.

105. The sequence is to be built up step by step from
commencement of cargo loading to reaching full deadweight
capacity. Each time the loading equipment changes position
to a new hold defines a step. Each step is to be documented
and submitted to the class society. In addition to longitudinal
strength, the local strength of each hold is to be considered.
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106. For each loading condition a summary of all steps is
to be included. This summary is to highlight the essential
information for each step such as:

a. How much cargo is filled in each hold during the
different steps,

b. How much ballast is discharged from each ballast
tank during the different steps,

c. The maximum still water bending moment and shear
at the end of each step,

d. The ship’s trim and draught at the end of each step.

End of guidance

CHAPTERJ

ON-BOARD COMPUTERS FOR  STABILITY
CALCULATIONS

CHAPTER CONTENTS

J1.  APPLICATION

J2. GENERAL PRINCIPLES

J3.  CALCULATION SYSTEMS

J4. FUNCTIONAL REQUIREMENTS

J5. APPROVAL PROCEDURES

J6. OPERATION MANUAL

J7. REQUIREMENTS FOR LOADING

CONDITIONS, LOADING MANUALS AND
LOADING INSTRUMENTS

J1. APPLICATION

100. Application
[IACS UR L5.1]

101. The wuse of onboard computers for stability
calculations is not a requirement of class. However, a
stability software installed onboard shall cover all stability
requirements applicable to the ship.

102. This Chapter J, which requires only software
approval, applies to onboard computers which are provided
with software capable of performing stability calculations for
the vessel.

103. Active and passive systems are defined in item
J1.102. This Chapter J covers passive systems and the off-
line operation mode of active systems only.

104. The requirements in this Chapter J apply to stability
software on ships contracted for construction on or after 1
July 2005.

J2.  GENERAL PRINCIPLES
[IACS UR L5.1]

100. General Principles

101. The scope of a stability calculation software shall be
in accordance with the stability information as approved by
the administration and shall at least include all information
and perform all calculations or checks as necessary to ensure
compliance with the applicable stability requirements.

102. Approved stability software is not a substitute for the
approved stability information, and is used as a supplement
to the approved stability information to facilitate stability
calculations.

103. The input/output information should be easily
comparable with approved stability information so as to
avoid confusion and possible misinterpretation by the
operator relative to the approved stability information.

104. An operation manual is to be provided for the
onboard computer stability software.

105. The language in which the stability information is
displayed and printed out as well as the operation manual is
written should be the same as used in the ship’s approved
stability information. The Society may require a translation
into a language considered appropriate.

106. The onboard computer software for stability
calculations is ship specific and the results of the
calculations are only applicable to the ship for which it has
been approved.

107. In case of modifications implying changes in the
main data or internal arrangement of the ship, the specific
approval of any original stability calculation software is no
longer valid. The software is to be modified accordingly and
re-approved.
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J3. CALCULATION SYSTEMS h. values, the obtained values and the conclusions

[IACS UR L5.2]
100. General

101. A passive system requires manual data entry, an
active system replaces the manual entry with sensors reading
and entering the contents of tanks, etc., and a third system,
an integrated system, controls or initiates actions based on
the sensor-supplied inputs and is not within the scope of this
Chapter.

200. Types of Stability Software
[IACS UR L5.3]

201. Three types of calculations performed by stability
software are acceptable depending upon a vessel’s stability
requirements:

a. Type 1 :Software calculating intact stability only (for
vessels not required to meet a damage stability
criterion)

b. Type 2: Software calculating intact stability and
checking damage stability on basis of a limit curve
(e.g. for vessels applicable to SOLAS Part B-1
damage stability calculations, etc.) or previously
approved loading conditions and

c. Type 3: Software calculating intact stability and
damage stability by direct application of pre-
programmed damage cases for each loading condition
(for some tankers etc.)

J4.  FUNCTIONAL REQUIREMENTS

100. Required data
[IACS UR L5.4.1]

101. The calculation program shall present relevant
parameters of each loading condition in order to assist the
Master in his judgement on whether the ship is loaded within
the approval limits. The following parameters shall be
presented for a given loading condition:

a. deadweight data;

b. lightship data;

C. trim;
d. draft at the draft marks and perpendiculars;
e. summary of loading condition displacement, VCG,

LCG and, if applicable, TCG;

f. downflooding angle and corresponding downflooding
opening;
g. compliance with stability criteria: Listing of all

calculated stability criteria, the limit

2-22

(criteria fulfilled or not fulfilled).

102  If direct damage stability calculations are performed,
the relevant damage cases according to the applicable rules
shall be pre-defined for automatic check of a given loading
condition.

103. A clear warning shall be given on screen and in hard
copy printout if any of the loading limitations are not
complied with. J4.104 below. The data are to be presented
on screen and in hard copy printout in a clear unambiguous
manner.

104. The data are to be presented on screen and in hard
copy printout in a clear unambiguous manner.

105. The date and time of a saved calculation shall be part
of the screen display and hard copy printout.

106. Each hard copy printout shall contain identification of
the calculation program including version number.

107. Units of measurement are to be clearly identified and
used consistently within a loading calculation.

200  Acceptable Tolerances
[IACS UR L5.5]

201. Depending on the type and scope of programs, the
acceptable tolerances are to be determined differently,
according to J4.205 or J4 206 below. Deviation from these
tolerances shall not be accepted unless the Society considers
that there is a satisfactory explanation for the difference and
that there will be no adverse effect on the safety of the ship.

202. Examples of pre-programmed input data include the
following:

a. Hydrostatic data: ~ Displacement, LCB, LCF, VCB,
KMy and MCT versus draught.

b. Stability data: KN or MS values at appropriate
heel/ trim angles versus displacement, stability limits.

C. Compartment data: Volume, LCG, VCG, TCG and

d. FSM/ Grain heeling moments vs level of the

compartment’s contents.
203. Examples of output data include the following:

a. Hydrostatic data: Displacement, LCB, LCF, VCB,
KMt and MCT versus draught as well as actual
draughts, trim.

b. Stability data: FSC (free surface correction), GZ-
values, KG, GM, KG/GM limits, allowable grain
heeling moments, derived stability criteria, e.g. areas
under the GZ curve, weather criteria.
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c. Compartment data: Calculated  Volume, LCG, TABLE T.J4.206.1 - ACCEPTABLE TOLERANCES

VCG, TCG and FSM/ Grain heeling moments vs
level of the compartment’s contents.

204. The computational accuracy of the calculation
program results shall be within the acceptable tolerances
specified in J4.205 e J4.206, of the results using an
independent program or the approved stability information
with identical input.

205. Programs which use only pre-programmed data from
the approved stability information as the basis for stability
calculations, shall have zero tolerances for the printouts of
input data. Output data tolerances are to be close to zero,
however, small differences associated with calculation
rounding or abridged input data are acceptable. Additionally
differences associated with the use of hydrostatic and
stability data for trims that differ from those in the approved
stability information, are acceptable subject to review by the
individual Society.

206. Programs which use hull form models as their basis
for stability calculations, shall have tolerances for the
printouts of basic calculated data established against either
data from the approved stability information or data obtained
using the approval authority’s model. Acceptable tolerances
shall be in accordance with Table T.J4.206.1.5.2

Hull Form Dependent

Displacement

2%

Longitudinal center of buoyancy,
from AP

1% / 50 cm max

Vertical center of buoyancy

1% /5 cm max

Transverse center of buoyancy

0.5% of B /5 cm max

Longitudinal center of flotation,
from AP

1% / 50 cm max

Moment to trim 1 cm

2%

Transverse metacentric height

1% /5 cm max

Longitudinal metacentric height

1% / 50 cm max

Cross curves of stability 5cm
Compartment dependent
Volume or deadweight 2%

Longitudinal center

from AP

of gravity,

1% / 50 cm max

Vertical centre of gravity

1% /5 cm max

Transverse center of gravity

0.5% of B /5 cm max

Free surface moment 2%
Shifting moment 5%
Level of contents 2%

Trim and stability

Draughts (forward, aft, mean)

1% /5 cm max

GMt

1% /5 cm max

GZ values

5% /5 cm max

FS correction 2%
Downflooding angle 20
Equilibrium angles 10

Distance to unprotected openings
or
margin line from WL, if applicable

+/- 5% / 5 cm max

Areas under righting arm curve 5% or 0,0012mrad
Notes to Table T.J4.206.1
a. Deviation in % = {(base value-applicant’s value)/base

value} *100

b. Where the “base value” may be from the approved
stability information or the society’s computer model.

J5.  APPROVAL PROCEDURES

100. Conditions of approval of the onboard software

for stability calculations

101. The onboard software used for stability calculations
is subject to approval, which is to include;

a. verification of type approval, if any;
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b. verification that the data used is consistent with the 300. Specific approval:

current condition of the ship.
c. verification and approval of the test conditions;

d. verification that the software is appropriate for the
type of ship and stability calculations required.

102. The satisfactory operation of the software with the
onboard computer(s) for stability calculations is to be
verified by testing upon installation (see Chapter T below).
A copy of the approved test conditions and the operation
manual for the computer/ software are to be available on
board.

200. General Approval (optional)
[IACS UR L5.6.1]

201. Upon application to the Society for general approval
of the calculation program, the Society may provide the
applicant with test data consisting of two or more design
data sets, each of which is to include a ship’s hull form data,
compartmentation data, lightship characteristics and
deadweight data, in sufficient detail to accurately define the
ship and it’s loading condition. Acceptable hull form and
compartmentation data may be in the form of surface
coordinates for modelling the hull form and compartment
boundaries, e.g.: a table of offsets, or in the form of pre-
calculated tabular data, e.g.: hydrostatic tables, capacity
tables, etc., depending upon the form of data used by the
software being submitted for approval.

202. Alternatively, the general approval may be given
based on at least two test ships agreed upon between the
society and the applicant.

203. In general, the software is to be tested for two types
of ships for which approval is requested, with at least one
design data set for each of the two types. Where approval is
requested for only one type of ship, a minimum of two data
sets for different hull forms of that type of ship are required
to be tested. For calculation software which is based on the
input of hull form data, design data sets shall be provided for
three types of ships for which the software is to be approved,
or a minimum of three data sets for different hull forms if
approval is requested for only one type of ship.
Representative ship types which require different design data
sets due to their hull forms, typical arrangements, and nature
of cargo include: tanker, bulk carrier, container ship, and
other dry cargo and passenger ships.

204. The test data sets shall be used by the applicant to run
the calculation program for the test ships. The results
obtained (together with the hydrostatic data and cross-curve
data developed by the program, if appropriate) shall be
submitted to the Society for the assessment of the program’s
computational accuracy.

205. The Society shall perform parallel calculations using
the same data sets and a comparison of these results will be

made against the applicant’s submitted program’s results.
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[IACS UR L5.6.2]

301. The Society shall verify the accuracy of the
computational results and actual ship data used by the
calculation program for the particular ship on which the
program will be installed.

302. Upon application to the Society for data verification,
the Society and the applicant shall agree on a minimum of
four loading conditions, taken from the ship’s approved
stability information, which are to be used as the test
conditions. For ships carrying liquids in bulk, at least one of
the conditions shall include partially filled tanks. For ships
carrying grain in bulk, one of the grain loading conditions
shall include a partially filled grain compartment. Within
the test conditions each compartment shall be loaded at least
once. The test conditions normally are to cover the range of
load draughts from the deepest envisaged loaded condition
to the light ballast condition and shall include at least one
departure and one arrival condition.

303. The Society is to verify that the following data,
submitted by the applicant, is consistent with arrangements
and most recently approved lightship characteristics of the
ship according to current plans and documentation on file
with the Society, subject to possible further verification on
board:

a. Identification of the calculation program including
version number.

b. Main dimensions, hydrostatic particulars and, if
applicable, the ship profile.

c. The position of the forward and after perpendiculars,
and if appropriate, the calculation method to derive
the forward and after draughts at the actual position
of the ship’s draught marks.

d. Ship lightweight and centre of gravity derived from
the most recently approved inclining experiment or
light weight check.

e. Lines plan, offset tables or other suitable presentation
of hull form data if necessary for the Society to model
the ship.

f. Compartment definitions, including frame spacing,

and centres of volume, together with capacity tables
(sounding/ullage tables), free surface corrections, if
appropriate.

g. Cargo and Consumables distribution for each loading
condition.

304. Verification by the Society does not absolve the
applicant and shipowner of responsibility for ensuring that
the information programmed into the onboard computer
software is consistent with the current condition of the ship.
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J6. OPERATION MANUAL
100. Operation Manual

[IACS UR L5.7]
101. A simple and straightforward operation manual is to
be provided, containing descriptions and instructions, as
appropriate, for at least the following:
a. installation
b. function keys
c. menu displays
d. input and output data
e. required minimum hardware to operate the software
f. use of the test loading conditions
g. computer-guided dialogue steps
h. list of warnings
Rgmm14en-P11T14S1-abehj-00
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