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Background and main contents of the amendments

1. Background of amendments : (Effective Date : Immediately)
(1) Revision of inspection conditions for overall performance test and cold spot inspection.
: The requirement for conducting the tests/inspections under fully loaded condition as previously specified for the initial LNG bunkering, has been removed(requirements in
Ch 16, 501. 3 and 4)

2. Main Contents: Refer to the amendments



Present

Amendment

Note

CHAPTER 16 MANUFACTURE,
WORKMANSHIP AND TESTING

Section 5 Testing (2079)

501. Testing and Inspections during Construction

1. ~ 2. {omitted)

3. Gas-trial-andfuel-full-Hoading—test [See Rules]

(1) In accordance with the requirements in 501. 6 and 702. 5 of the
Rules, the following tests are to be conducted in the attendance
of the Surveyor to verify the performance of the fuel containment
installations and fuel handling equipment :

(A) Gas—trial
On items given in Table 16.1, tests are to be conducted to
verify the performance of the fuel containment system fuel
handling equipment and instrumentation using a suitable
quantity of the fuel after the completion of all the con-

struction work. However,—for—fuet—tanks—which—do—not—require

CHAPTER 16 MANUFACTURE,
WORKMANSHIP AND TESTING

Section 5 Testing (2079)

501. Testing and Inspections during Construction
1. ~ 2. {omitted)

3. Gas-trial [See Rules)

(1) In accordance with the requirements in 501. 6 and 702. 5 of the
Rules, the tests specified in Table 16.1 are to be conducted in

the presence of the Surveyor to verify the performance using a

sufficient quantity of the fuel to carry out all the tests after the

completion of all construction work. (2025)




Present

Amendment

Note

(2) The kinds of real liquid fuel and gas used in the gas-trial and
fuel full loading test specified in the preceding (1) are to be such
that reproduction of the most severe conditions of those design
conditions of the fuel containment system, the transfer in-
stallations, the reliquefaction system, etc. In addition, the ver-
ification relative to design temperatures is to be made by re-
producing the condition that the fuel on the basis of which design
temperature has been determined is cooled down as close to the
design temperature as practicable.

4. Cold spot inspection [See Rules]

(1) The cold spot inspection of fuel tanks specified in 501. 7 of the
Rules is to be carried out during the fuel full loading test to ca-
pacity specified in 3—1) for the membrane tank, and when nec—
essary, independent tank. (2024)

(2) The kinds of real liquid fuel and gas used in the gas-trial are to
be such that reproduction of the most severe conditions of those
design conditions of the fuel containment system, the transfer in—-
stallations, the reliquefaction system, etc. In addition, the ver-
ification relative to design temperatures is to be made by re-
producing the condition that the fuel on the basis of which design
temperature has been determined is cooled down as close to the
design temperature as practicable. (2025)

4. Cold spot inspection [See Rules]

(1) The cold spot inspection of fuel tanks specified in 501. 7 of the
Rules is to be carried out during the gas-trial to capacity speci—
fied in 3 for the membrane tank, and when necessary, in-
dependent tank. _(2025)
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- Main Amendments -

(1) Effective date : 1 Jan. 2026 (based on the contracted date) - Circular will be issued.
® IACS Ul GF21 : Fire extinguishing system requirements for methyl/ethyl alcohol fueled ship



Present Amendment Note
Agpex §, Reapirements, for | Agpex 8, Repirements for . o .
II‘c):ohof 28 Fue Y )' II%ohoF' 28 Fue Y )' niracted dete))
) ) ) ) * |JACS Ul GF 21
Section 11 Fire Safety Section 11 Fire Safety
1107. Fire extinguishing of engine-room and fuel preparation | 1107. Fire extinguishing of engine-room and fuel preparation
space space
(Omitted) {Omitted)
1. Machinery space and fuel preparation space where methyl/ethyl 1. Machinery space and fuel preparation space where methyl/ethyl
alcohol-fuelled engines or fuel pumps are arranged should be alcohol-fuelled engines or fuel pumps are arranged should be
protected by an approved fixed fire—extinguishing system in ac- protected by an approved fixed fire—extinguishing system in ac-
cordance with Pt 8, Ch 8 of Rules for the classification of cordance with Pt 8, Ch 8 of Rules for the classification of
steel ships and the FSS Code. In addition, the fire—extinguish— steel ships and the FSS Code. In addition, the fire—extinguish—
ing medium used should be suitable for the extinguishing of ing medium used should be suitable for the extinguishing of
methyl/ethyl alcohol fires. methyl/ethyl alcohol fires. In applying of this requirement, fol- | Ul GF 21

2. An approved alcohol-resistant foam system covering the tank
top and bilge area under the floor plates should be arranged
for machinery space category A and fuel preparation space
containing methyl/ethyl alcohol.

lowings are to be satisfied. (2025)

(1) Where CO2 fire extinguishing system are used as fixed gas
fire—extinguishing system for Machinery space or fuel prep-
aration space in _methyl/ethyl alcohol fuelled vessels, the
quantity of CO2 carried is to be sufficient to give a mini—
mum volume of free gas equal to 50% of the gross volume
of the largest space protected, including the machinery
space casing.

(2) As an alternative to (1), aspects, such as, but not limited to
the inventory of methanol and the expected duration of a
potential methanol fire in the space considered, may be
considered in the risk assessment to confirm the suitability
of the fire—extinguishing arrangements in _machinery space,
including both the fixed gas fire—extinguishing system (re—
guired by SOLAS 11-2/10.5.2) and the fixed local application
fire_extinguishing system (required by SOLAS 11-2/10.5.6).
Such alternative may be subject to approval by the Society.

2. An approved alcohol-resistant foam system covering the tank
top and bilge area under the floor plates should be arranged
for machinery space category A and fuel preparation space
containing methyl/ethyl alcohol.

_3_
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Background and main contents of the amendments

1. Background of amendments (effective from January 1, 2026)
(1) Reflection of IGF Code Amendments by Res.MSC.551(108)
- Revised the wording of the requirements in Ch 5, 302.1(3), 302.2(4), and 1201.1
- Revised the wording of the requirements in Ch 6, 703.1(1) and 901.1
- Revised the wording of the requirement in Ch 11, 301.1

(2) Reflection of internally identified request of revision (addition of “ITP for fuel containment system” on the list of document for approval)
- Requirement of Ch 4, 203. 3 (2) (k) has been newly added.

2. Main Contents: Refer to the amendments



Present

Amendment

203. Classification Survey during Construction

CHAPTER 4 CLASSIFICATION AND
SURVEYS

Section 2 Classification

1. ~ 2. {omitted)

3. Plan and data for approval

(1) Arrangement plans showing location of:
A) ~ (H) (omitted)
(2) Following plans and data of the fuel containment system:
(A) Drawing of gas tanks including information on non-destructive
testing of welds and strength and tightness testing of tanks
(B) Drawings of support and staying of gas tanks
(C) Specification of materials in gas tanks and gas piping systems
(D) Specifications of welding procedures for gas tanks
(E) Specification of stress relieving procedures for independent
tanks type C (thermal or mechanical)
(F) Specification of design loads and structural analysis of gas
tanks
(G) A complete stress analysis for gas tanks
(H) Specification of cooling—down procedure for gas tanks
(I) Arrangement and specifications of second barriers
(J) Drawings and specifications of gas tank insulation
(K) Drawing of marking plate for gas tanks
{newly added)

(3) ~ (8) <omitted)
4. {omitted)

CHAPTER 4 CLASSIFICATION AND
SURVEYS

Section 2 Classification

203. Classification Survey during Construction

1. ~ 2. {same as the present)

3. Plan and data for approval

(1) Arrangement plans showing location of:

(A) ~ (H) (same as the present)

(2) Following plans and data of the fuel containment system:

(A) Drawing of gas tanks including information on non-destructive
testing of welds and strength and tightness testing of tanks
Drawings of support and staying of gas tanks
Specification of materials in gas tanks and gas piping systems
Specifications of welding procedures for gas tanks
Specification of stress relieving procedures for independent
tanks type C (thermal or mechanical)

(F) Specification of design loads and structural analysis of gas
tanks

(G) A complete stress analysis for gas tanks

(H) Specification of cooling—-down procedure for gas tanks

(1) Arrangement and specifications of second barriers

(J) Drawings and specifications of gas tank insulation

(K) Drawing of marking plate for gas tanks

(L) Inspection/survey plans for the liquefied gas fuel containment

system
(3) ~ (8) (same as the present)

B
(C
©
(E

~ T

4, (same as the present)




Present

Amendment

302.

. The fuel tanks are to be protected from external damage caused by

CHAPTER 5 SHIP DESIGN AND
ARRANGEMENT

Section 3 Arrangement of Fuel Tanks

Location of fuel tanks

collision or grounding in the following way(see Fig 5.1):

(1) ~ (2) {omitted)

(3) For independent tanks the protective distance is to be measured
to the tank shell (the primary barrier of the tank containment
system). For membrane tanks the distance is to be measured to
the bulkheads surrounding the tank insulation..

4) ~ (8) {omitted)

. As an alternative to 1 (1) above, the following calculation method

may be used to determine the acceptable location of the fuel tanks:

(1) ~ (3) {omitted)

(4) For independent tanks the protective distance is to be measured
to the tank shell (the primary barrier of the tank containment
system). For membrane tanks the distance is to be measured to
the bulkheads surrounding the tank insulation.

() ~ (8) <omitted)

. {omitted)

302.

. The fuel tanks are to be protected from external damage caused by

CHAPTER 5 SHIP DESIGN AND
ARRANGEMENT

Section 3 Arrangement of Fuel Tanks

Location of fuel tanks

collision or grounding in the following way(see Fig 5.1):

(1) ~ (2) {(same as the present)

(3) For independent tanks the protective distance is to be measured
to the tank shell (the primary barrier of the fuel containment sys-
tem). For membrane tanks the distance is to be measured to the
bulkheads surrounding the tank insulation..

(4) ~ (8) (same as the present)

. As an alternative to 1 (1) above, the following calculation method

may be used to determine the acceptable location of the fuel tanks:

(1) ~ () {(same as the present)

(4) For independent tanks the protective distance is to be measured
to the tank shell (the primary barrier of the fuel containment sys-
tem). For membrane tanks the distance is to be measured to the
bulkheads surrounding the tank insulation.

(5) ~ (8) {(same as the present)

. {same as the present)




Present

Amendment

CHAPTER 5 SHIP DESIGN AND
ARRANGEMENT

Section 12 Airlocks

1201. Airlocks

1. An airlock is a space enclosed by gastight bulkheads with two sub-
stantially gastight doors spaced at least 1.5 m and not more than 2.5
m apart. Unless subject to the requirements of the International
Convention on Load Lines, the door sill is to not be less than 300
mm in height. The doors are to be self-closing without any holding
back arrangements.

. Airlocks are to be mechanically ventilated at an overpressure relative
to the adjacent hazardous area or space. The ventilating fans for
air-lock space and their air intakes are to be provided in the
gas—safe space. In this case, the ventilating fans may not comply
with the requirements in Ch 13, 303. 1. Protection—screens—of—not

3. ~ 7. {omitted)

CHAPTER 5 SHIP DESIGN AND
ARRANGEMENT

Section 12 Airlocks

1201. Airlocks

1. An airlock is a space enclosed by gastight bulkheads with two sub-—
stantially gastight doors spaced at least 1.5 m and not more than 2.5
m apart. Unless subject to the requirements of the International
Convention on Load Lines, the sill height of the door leading to the
hazardous area is to not be less than 300 mm in height. The doors
are to be self-closing without any holding back arrangements.

Airlocks are to be mechanically ventilated at an overpressure relative
to the adjacent hazardous area or space. The ventilating fans for
air-lock space and their air intakes are to be provided in the
gas—safe space. In this case, the ventilating fans may not comply
with the requirements in Ch 13, 303. 1.

3. ~ 7. {same as the present)




Present

Amendment

CHAPTER 6 FUEL CONTAINMENT
SYSTEM

Section 4 Liquefied Gas Fuel Containment

415, Tank types
1. {omitted)

2. Type B independent tanks

(1) ~ (6) <omitted)
(7) Stress categories
For the purpose of stress evaluation, stress categories are de-
fined in this section as follows:
(A) ~ (F) {omitted)
(G) <omitted)
where:

S, = distance in the meridional direction over which the
equivalent stress exceeds 1.1f

S, = distance in the meridional direction to another region
where the limits for primary general membrane stress
are exceeded;

R = mean radius of the vessel;

t = wall thickness of the vessel at the location where the
primary general membrane stress limit is exceeded; and

(H) {omitted)
3. ~ 4. {omitted)

CHAPTER 6 FUEL CONTAINMENT
SYSTEM

Section 4 Liquefied Gas Fuel Containment

415, Tank types
1. {same as the present)

2. Type B independent tanks

(1) ~ (6) {(same as the present)
(7) Stress categories
For the purpose of stress evaluation, stress categories are de-
fined in this section as follows:
(A) ~ (F) {(same as the present)
(G) {same as the present)
where:

S; = distance in the meridional direction over which the
equivalent stress exceeds 1.1f

S, = distance in the meridional direction to another region
where the limits for primary general membrane stress
are exceeded;

R = mean radius of the vessel;

¢t = wall thickness of the vessel at the location where the
primary general membrane stress limit is exceeded; and

f = allowable primary general membrane stress.

(H) (same as the present)

3. ~ 4. (same as the present)




Present

Amendment

CHAPTER 6 FUEL CONTAINMENT
SYSTEM

Section 7 Pressure Relief System

703. Sizing of pressure relieving system

1. Sizing of pressure relief valves

(1) PRVs are to have a combined relieving capacity for each liquefied
gas fuel tank to discharge the greater of the following, with not
more than a 20% rise in liquefied gas fuel tank pressure above
the MARVS:

(A) (omitted)
(B) vapors generated under fire exposure computed using the fol-
lowing formula: [See Guidance]

Q = FGA"™ (m*/s)

where:

@ = minimum required rate of discharge of air at
standard conditions of 273.15 Kelvin (K) and
0.1013 MPa.

F = fire exposure factor for different liquefied gas fuel
types:

{omitted)

(2) ~ (3) (omitted)

2. {omitted)

CHAPTER 6 FUEL CONTAINMENT
SYSTEM

Section 7 Pressure Relief System

703. Sizing of pressure relieving system

1. Sizing of pressure relief valves

(1) The pressure relief system for each liquefied gas fuel tank is to
be designed so that, regardless of the state of any one PRV, the
capacity of the residual PRVs meets the combined relieving ca—
pacity requirements of the system. The combined relieving ca-
pacity is to be the greater of the following, with no more than
20% rise in liquefied gas fuel tank pressure above the MARVS.
The tank is to not be loaded until the full relieving capacity is re—
stored:

(A) {same as the present)
(B) vapors generated under fire exposure computed using the fol-
lowing formula: [See Guidance]

Q = FGA"™ (m®/s)

where:

@ = minimum required rate of discharge of air at
standard conditions of 273.15 Kelvin (K) and
0.1013 MPa.

F = fire exposure factor for different liquefied gas fuel
tank types:

{same as the present)
(2) ~ (3) {(same as the present)
2. {same as the present)




Present

Amendment

CHAPTER 6 FUEL CONTAINMENT
SYSTEM

Section 9 Maintaining of Fuel Storage
Condition

901. Control of tank pressure and temperature

1. With the exception of liquefied gas fuel tanks designed to withstand
the full gauge vapour pressure of the fuel under conditions of the
upper ambient design temperature, liquefied gas fuel tanks' pressure
and temperature are to be maintained at all times within their design
range by means acceptable to the Society, e.g. by one of the follow-

ing methods: [See Guidance]
(1) ~ (4) {omitted)
{omitted)

2. {omitted)

CHAPTER 11 FIRE SAFETY

Section 3 Fire Protection

301. Fire protection

Any space containing equipment for the fuel preparation such as
pumps, compressors, heat exchangers, vaporizers and pressure ves-
sels is to be regarded as a machinery space of category A—for—fire

protection—purposes. [See Guidance)
2. ~ 7. {omitted)

CHAPTER 6 FUEL CONTAINMENT
SYSTEM

Section 9 Maintaining of Fuel Storage
Condition

901. Control of tank pressure and temperature

1. With the exception of liquefied gas fuel tanks designed to withstand
the full gauge vapour pressure of the fuel under conditions of the
upper ambient design temperature, liquefied gas fuel tanks' pressure
and temperature are to be maintained at all times within their design
range by means acceptable to the Society, e.g. by one or more of
the following methods: [See Guidance]

(1) ~ (4) {(same as the present)

(same as the present)

2. {same as the present)

CHAPTER 11 FIRE SAFETY

Section 3 Fire Protection

301. Fire protection

1. Fuel preparation rooms are, for the purpose of the application of Pt
8, Ch 7 of Rules for the classification of steel ships, to be regarded
as a machinery space of category A. [See Guidance]

2. ~ 7. {same as the present)

3 —
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- Main Amendments -

(1) Effective date : 1 Jan. 2026 (based on the contracted date) - Circular will be issued.
® IACS Ul GF21 : Fire extinguishing system requirements for methyl/ethyl alcohol fueled ship



Present Amendment Note
Agpex §, Reapirements, for | Agpex 8, Repirements for . o .
II‘c):ohof 28 Fue Y )' II%ohoF' 28 Fue Y )' niracted dete))
) ) ) ) * |JACS Ul GF 21
Section 11 Fire Safety Section 11 Fire Safety
1107. Fire extinguishing of engine-room and fuel preparation | 1107. Fire extinguishing of engine-room and fuel preparation
space space
(Omitted) {Omitted)
1. Machinery space and fuel preparation space where methyl/ethyl 1. Machinery space and fuel preparation space where methyl/ethyl
alcohol-fuelled engines or fuel pumps are arranged should be alcohol-fuelled engines or fuel pumps are arranged should be
protected by an approved fixed fire—extinguishing system in ac- protected by an approved fixed fire—extinguishing system in ac-
cordance with Pt 8, Ch 8 of Rules for the classification of cordance with Pt 8, Ch 8 of Rules for the classification of
steel ships and the FSS Code. In addition, the fire—extinguish— steel ships and the FSS Code. In addition, the fire—extinguish—
ing medium used should be suitable for the extinguishing of ing medium used should be suitable for the extinguishing of
methyl/ethyl alcohol fires. methyl/ethyl alcohol fires. In applying of this requirement, fol- | Ul GF 21

2. An approved alcohol-resistant foam system covering the tank
top and bilge area under the floor plates should be arranged
for machinery space category A and fuel preparation space
containing methyl/ethyl alcohol.

lowings are to be satisfied. (2025)

(1) Where CO2 fire extinguishing system are used as fixed gas
fire—extinguishing system for Machinery space or fuel prep-
aration space in _methyl/ethyl alcohol fuelled vessels, the
quantity of CO2 carried is to be sufficient to give a mini—
mum volume of free gas equal to 50% of the gross volume
of the largest space protected, including the machinery
space casing.

(2) As an alternative to (1), aspects, such as, but not limited to
the inventory of methanol and the expected duration of a
potential methanol fire in the space considered, may be
considered in the risk assessment to confirm the suitability
of the fire—extinguishing arrangements in _machinery space,
including both the fixed gas fire—extinguishing system (re—
guired by SOLAS 11-2/10.5.2) and the fixed local application
fire_extinguishing system (required by SOLAS 11-2/10.5.6).
Such alternative may be subject to approval by the Society.

2. An approved alcohol-resistant foam system covering the tank
top and bilge area under the floor plates should be arranged
for machinery space category A and fuel preparation space
containing methyl/ethyl alcohol.

_3_
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- Main Amendments -

(1) Effective date : Immediately
® “Annex 7 - Requirements for Ships Using Ammonia as Fuel” is newly established. Therefore,

- “Guidelines for Ships Using Ammonia As Fuel(2023)" is discarded. And,

- “Requirements for Ammonia Fuel Ready” provided in “Annex 1 of Guidelines for Ships Using Ammonia As
Fuel(2023)" revised and newly established in “Section 21 of Annex 7 of Requirements for Ships Using Ammonia
as Fuel’



Annex 7 Requirements for Ships Using Ammonia as Fuel Annex 7

(Section 21 - Newly established)

Section 21 Requirements for Ammonia Fuel Ready

2101. Application

1. This Annex applies to ships which are prepared for conversion with the design or the partial in—-
stallation related with ammonia fuel during the new building phase(hereafter referred to as "ammonia
fuel ready ships" in this Annex) for the purpose of a conversion from a ship using conventional ma-
rine fuels to ammonia fuel after delivery.

2. This Annex contains levels of readiness for use of ammonia as fuel(hereafter referred to as "ammo-
nia fuel ready levels" in this Annex) and requirements applicable thereto, and the scope of prepara—
tion is defined by the agreement between the shipowner and the shipbuilder.

3. The design and the installation of ammonia fuel systems of ammonia fuel ready ships are to apply
this Annex in force at the time of contract for construction for the new-building. However, where a
ammonia fuel ready ship in accordance with this Annex is converted to a ammonia fuelled ship after
delivery, the ship shall comply with this Annex in force at the time of the ship conversion.

2102. Class notation

The class notations specified below may be assigned according to the ammonia fuel ready level and
the requirement for the class notations are to comply with 2103..

1. Ammonia Ready D(A)

Ammonia Ready D(A) as an additional special feature notation may be assigned to ships whose the
ammonia fueled ship concept design is prepared for evaluation of the basic suitability. Ammonia
Ready D(A) is not to be assign to ships having Ammonia Ready D.

2. Ammonia Ready D

Ammonia Ready D as an additional special feature notation may be assigned to ships for which the
generic design is prepared. Ammonia Ready D is not to be assign to ships having Ammonia Ready
l.

3. Ammonia Ready |

Ammonia Ready | as an additional special feature notation may be assigned to ships for which parts
of the systems are installed with the detailed design in addition to the generic design. In assign—
ment of the Ammonia Ready |, the characters corresponding to the installed items may be assigned
in the bracket one or a combination of them in addition to Ammonia Ready |. The characters corre—
sponding to the installed items are as follows:

(1) Hull structural reinforcement for ammonia fuel tank - SR
(2) Ammonia fuel tank — FT

(8) Ammonia fuel tank venting systems - TV

(4) Ammonia fuel supply systems - FS

(5) Ammonia fuel bunkering systems - BS

(6) Ammonia fired main engines - ME

(7) Ammonia fired auxiliary engines — AE

(8) Ammonia fired boilers - B

(9) Main engines that can be converted to Ammonia fuel operation - ME-C
(10) Auxiliary engines that can be converted to Ammonia fuel operation - AE-C
(11) Boilers that can be converted to Ammonia fuel operation - B-C

(12) Ammonia release mitigation systems - AT

For example, Ammonia Ready (SR, FT) may be assigned to the ship on which structural reinforce—
ment for ammonia fuel tank and ammonia fuel tank are installed, and Ammonia Ready I(FS, ME)
may be assigned to the ship on which ammonia fuel supply systems and ammonia fired main en-
gines are installed.



Annex 7 Requirements for Ships Using Ammonia as Fuel Annex 7

2103. Requirements for levels of ammonia fuel ready

This Section prescribes plans to be submitted and systems to be installed. The design and in-
stallation of structures and systems are to be in accordance with applicable requirements in this
Annex. Drawing approval and survey for ammonia fuel ready are not accepted as drawing approval
and survey for conversion to ammonia fuel ship. When the ship is converted, drawing approval and
survey are to be carried out in accordance with this Annex in force at the time of the ship
conversion. Approved Drawings and certifications from new building stage may be used as reference
for conversion.

1. General level of preparing concept design (Ammonia Ready D(A))

Ammonia Ready D as an additional special feature notation may be assigned to ships for which the
generic design is prepared. Ammonia Ready D is not to be assign to ships having Ammonia Ready
l.

(1) Plans and documents required for an Approval in Principle (AIP) are to be submitted for
Ammonia Ready D(A). List of plans and documents to be submitted may be mediated after con-
sultation with the Society.

(2) The plans and documents required in this Section is to be marked "Ammonia Ready" to separate
them from the normal plans and documents of new building.

2. General level of preparing generic design (Ammonia Ready D)

(1) This Section prescribes plans and documents to be submitted for Ammonia Ready D. The detail
requirements for designs are to be in accordance with applicable requirements in this Annex.

(2) The plans and documents required in this Section is to be marked "Ammonia Ready" to separate
them from the normal plans and documents of new building. Where parts of plans and docu-
ments required in this Section are not available, alternative documents may be accepted by the
Society's review.

(3) The following plans and documents are to be submitted to the Society for review
(A) General arrangement plans showing location of:

(@) Machinery spaces, accommodation, service and control station spaces
(b) Ammonia fuel containment systems
(c) Fuel preparation room
(d) Ammonia fuel piping routing with shore connections
(e) Tank hatches, ventilation pipes and any other openings to the ammonia fuel tanks
(f) Ventilating pipes, doors and openings to fuel preparation room and other hazardous areas
(g) Entrances, air inlets and openings to accommodation, service and control station spaces
(h) Hazardous areas of zone 0, 1 and 2
() Toxic area/zone
(k) Ammonia release mitigation system
(B) Following plans and data of the ammonia fuel containment system:
(@) Ammonia fuel tank type, dimension and volume
(b) Drawings of support and staying of ammonia fuel tanks
(c) Ammonia fuel tank arrangement including tank connection space
(d) Specification of design loads and structural analysis for the ammonia fuel tank supporting
structure
(e) Drawing and specification of ammonia fuel tank thermal insulation with heat transfer cal-
culation
(C) Following plans and data of ammonia fuel supply systems:
(a) Arrangement of engine room, fuel preparation room and other spaces containing ammo-
nia equipment
(b) Ammonia fuel supply piping diagram
(c) Ventilation system arrangement of engine room, fuel preparation room and other spaces
containing ammonia equipment
(D) Following plans and data of ammonia fuel bunkering systems:
(@) Arrangement of ammonia fuel bunkering systems
(b) Ammonia fuel bunkering piping diagram
(c) Ventilation system arrangement of ammonia fuel bunkering station
(E) Following plans and particulars for the safety relief valves
(@) Arrangement for ammonia fuel tank relief valves and associated ventilation piping
(b) Calculation of required ammonia fuel tank relief valve capacity



Annex 7 Requirements for Ships Using Ammonia as Fuel Annex 7

(F) Following plans and data for equipment and systems regarding fire protection :
(a) Arrangement of construction for fire protection in relation to ammonia fuel tank and other
spaces containing ammonia equipment
(b) Arrangement and specification of water spray system
() Arrangement and specification of dry chemical powder installation
(G) Data for a risk analysis according to 302.
(H) Stability calculations with ammonia fuel tanks included
(I) Longitudinal strength calculations with ammonia fuel tanks included

3. Level that fits the installation of parts of systems (Ammonia Ready I)

(1) This Section prescribes parts of the systems to be installed and plans and documents to be
submitted for Ammonia Ready |. The detail requirements for designs and installation of installed
systems are to be in accordance with applicable requirements in this Annex.

(2) The plans and documents for generic design required in 2. are to be submitted and reviewed by
the Society. In addition, the plans and documents required in 3. (4) to (8) are to be submitted
when required. If the Society deems it necessary, additional plans and documents may be
requested. The parts which are installed on board are to be reflected in the normal plans of new
building and "Ammonia Ready" is not to be marked on those plans.

(3) Parts of the systems are categorized in the follows:

(A) Hull structural reinforcement for ammonia fuel tank

B) Ammonia fuel tank

C) Ammonia fuel tank venting systems

D) Ammonia fuel supply systems

F) Ammonia fuel bunkering systems

G) Ammonia fired main engines

H) Ammonia fired auxiliary engines

) Ammonia fired boilers

J) Main engines that can be converted to Ammonia fuel operation

K) Auxiliary engines that can be converted to Ammonia fuel operation

L) Boilers that can be converted to Ammonia fuel operation
(M) Ammonia release mitigation systems

(4) Hull structural reinforcement for ammonia fuel tank
(A) The structures below the ammonia fuel tanks are to be reinforced in accordance with Sec 5

of this Annex.

(B) The following plans and documents are to be submitted to the Society for approval.

(a) Detail drawing of ammonia fuel tanks and support of ammonia fuel tanks

(b) Material specification for tank support and steel grade selection for the hull in way of
the tank

(c) Welding procedures, stress relieving procedures and non-destructive testing plans

(d) Specification of design loads and structural analysis for the ammonia fuel tank supporting
structure

(e) Drawing and specification of ammonia fuel tank thermal insulation with heat transfer cal-
culation

(5) Ammonia fuel tank
(A) Ammonia fuel tanks are to be installed in accordance with Sec 5 and 6 of this Annex
(B) The plans and documents in Sec 4, 404. 3 and 4 of this Annex and ammonia fuel tank ar-

rangement including tank connection space are to be submitted to the Society for approval.

(6) Ammonia fuel tank venting systems
(A) Ammonia fuel tank venting systems are to be installed in accordance with Sec 5 and 6 of

this Annex.
(B) The plans and documents in Sec 4, 404. 3 and 4 of this Annex are to be submitted to the
Society for approval.
(7) Ammonia fuel supply systems
(A) Ammonia fuel supply systems are to be installed in accordance with Sec 7 and 9 of this
Annex.
(B) The following plans and documents are to be submitted to the Society for approval.
(a) Arrangement of engine room, fuel preparation room and other spaces containing ammo-
nia equipment
(b) Ventilation system arrangement of engine room, fuel preparation room and other spaces

P
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@)
(d)

(e)

0
(@

(h)
@)

)

containing ammonia equipment

Drawings and specifications of ammonia supply piping

Drawings and specifications of offsets, loops, bends and mechanical expansion joints,
such as bellows, slip joints(only inside tank) or similar means in the ammonia piping
Drawings and specifications of flanges, valves and other fittings in the ammonia piping
system. For valves intended for piping systems with a design temperature below — 55
°C, documentation for leak test and functional test at design temperature (type test) is
required

Documentation of type tests for expansion components in the ammonia piping system.
Specification of materials, welding, post-weld heat treatment and non-destructive testing
of ammonia piping

Specification of pressure tests (structural and tightness tests) of ammonia piping

Program for functional tests of all piping systems including valves, fittings and associated
equipment for handling ammonia (liquid or vapour)

Drawings and specifications of insulation for low temperature piping where such in-
sulation is installed

(k) Specification of electrical bonding of piping
(I) Cooling or heating water system in connection with ammonia fuel system, if fitted.
(8) Ammonia fuel bunkering systems
(A) Ammonia fuel bunkering systems are to be installed in accordance with Sec 7 and 8 of this
Annex.
(B) The following plans and documents are to be submitted to the Society for approval.

(a)
(b)
(0
(d)

(e)

M
)

(h)
)

)

(k)
)

Arrangement of ammonia fuel bunkering systems

Ventilation system arrangement of ammonia fuel bunkering station

Drawings and specifications of ammonia supply piping

Drawings and specifications of offsets, loops, bends and mechanical expansion joints,
such as bellows, slip joints(only inside tank) or similar means in the ammonia piping
Drawings and specifications of flanges, valves and other fittings in the ammonia piping
system. For valves intended for piping systems with a design temperature below -55 °C,
documentation for leak test and functional test at design temperature (type test) is re—
quired

Documentation of type tests for expansion components in the ammonia piping system.
Specification of materials, welding, post-weld heat treatment and non-destructive testing
of ammonia piping

Specification of pressure tests (structural and tightness tests) of ammonia piping

Program for functional tests of all piping systems including valves, fittings and associated
equipment for handling ammonia (liquid or vapour)

Drawings and specifications of insulation for low temperature piping where such in-
sulation is installed

Specification of electrical bonding of piping

Specification of means for removal of liquid contents from bunkering pipes prior to dis—
connecting the shore connection

(9) Ammonia fired main engines
Main engines are to be installed in accordance with Sec 10 of this Annex.
(10) Ammonia fired auxiliary engines
Auxiliary engines are to be installed in accordance with Sec 10 of this Annex.
(11) Ammonia fired boilers
Boilers are to be installed in accordance with Sec 10 of this Annex.
(12) Main engines that can be converted to gas fuel operation
(A) Main engines of gas—convertible types are to be installed.
(B) Following plans are to be submitted for reference:

(a)
(b)
(©

details of the gas conversion
list of the components that need to be replaced
list of new components

(13) Auxiliary engines that can be converted to gas fuel operation
(A) Auxiliary engines of gas—convertible types are to be installed.
(B) Following plans are to be submitted for reference:

(a)
(b)
(0

details of the gas conversion
list of the components that need to be replaced
list of new components
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(14) Boilers that can be converted to gas fuel operation
(A) Boilers of gas—convertible types are to be installed.
(B) Following plans are to be submitted for reference:
(a) details of the gas conversion
(b) list of the components that need to be replaced
(c) list of new components
(15) Ammonia release mitigation systems
(A) Ammonia release mitigation systems are to be installed in accordance with Annex 7 of this
Annex.
(B) Following plans are to be submitted for reference:
(a) Arrangement plan including spaces where ammonia release mitigation systems are in-
stalled
(b) Specification and capacity calculation of ammonia release mitigation system

2104. Survey

1. Classification survey during construction

Systems are to be tested at the shops of manufacturer and after installation on board in accordance
with this Annex.

2. Periodical surveys

In application of this Annex, the general condition of the relevant systems installed on board is to
be examined visually at periodical surveys for the vessels having Ammonia Ready | notation. The
systems are to be surveyed and evaluated for the condition at time of conversion, and the scope of
test will be defined depending on time elapsed from new building and maintenance level of the
systems. U
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Present

Amendments

Reason

CHAPTER 9 FUEL SUPPLY TO CONSUMERS

Section 2 Functional Requirements

201. Functional Requirements

1. In applying 201. 2, 601. 1, and Ch 7. 306. 3 of the Rules, two in-
dependent safety barriers are to be in place, while, as far as practi—
cable, using a minimum of flange connections. There is no single
common flange or other component where one single failure itself
overcome both primary and secondary barriers and result in a gas
leak into the surrounding area causing danger to the persons on
board, the environment or the ship. A single common flange (with
two sealing systems) is accepted at the fuel connection to the gas
consumers including GCUs, boilers and components on the engine,
such as gas regulating units.

CHAPTER 9 FUEL SUPPLY TO CONSUMERS

Section 2 Functional Requirements

201. Functional Requirements

1. In applying 201. 2, 601. 1, and Ch 7. 306. 3 of the Rules, two in-
dependent safety barriers are to be in place, while, as far as practi—
cable, using a minimum of flange connections. There is no single
common flange or other component where one single failure itself
overcome both primary and secondary barriers and result in a gas
leak into the surrounding area causing danger to the persons on
board, the environment or the ship.

A single common flange (ensuring ventilation flow with two sealing
systems) is accepted at the fuel connection to the gas consumers
including internal combustinon engines, GCUs, boilers and compo-

nents on—the—engine, such as gas regulating valve units provided

that the technical justification is submitted to the Society.

(1) the impracticability of the installation of a double flange
connection (two independent flanges, one on the gas pipe
and one on the secondary enclosure), and

(2) compliance of single common flange with the safety crite—
rion in accordance with 201.2 of the Rules (i.e. no leak

from the piping system into the surrounding area in case

of failure of one sealing system), including at least the

consideration of the rupture or loosening of bolts, depen-
ding on arrangement of components which should not r-
esult in flange failure when piping is exposed to a sudden

movement (e.qg. hog and sag of the ship or excessive v-

ibration).

Implementation of
Ul GF19, To verify
compliance with IGF
Code 9.2.2 when
utilizing single
common flanges.
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Present

Amendment

Note

CHAPTER 1 GENERAL

Section 1 General

101. Application

1. This Rules applies to ships using low-flashpoint fuels. However, does
not apply to the ships specified in the following.

(1) Ships carrying liquefied gases in bulk using their cargoes as fuel
and complying with the requirements of Pt 7, Ch 5 of Rules for
the classification of steel ships

(2) Ships carrying liquefied gases in bulk using other low-flashpoint
gaseous fuels provided that the fuel storage and distribution sys-—
tems design and arrangements for such gaseous fuels comply
with the requirements of Pt 7, Ch 5 of Rules for the classification
of steel ships.

(3) Notwithstanding the requirement specified in (1) and (2), some re—
quirements of this rules may be applied if specified in Pt 7, Ch 5
of Rules for the classification of steel ships. (2027)

2. Notwithstanding the requirement specified in 1, for the ships specified
in the following (1) or (2), some requirements of this Rules may be
modified, as appropriate.

(1) ships to which SOLAS II-1 does not apply; or
(2) ships which are subjected to Korean Ship Safety Act and
Notification having a restricted to domestic service.

3. Ch 5 to Ch 15 of this Rules applies to ships using natural gas as
fuel, either in its liquefied or gaseous state.

4. Annex 5 applies to ships using methyl/ethyl alcohol as fuel. (2027)
5. Annex 6 applies to ships using LPG as fuel. (2025)

6. In addition to the requirements in this Rules, they meet other related
requirements in Rules for the classification of steel ships.

CHAPTER 1 GENERAL

Section 1 General

101. Application

1. This Rules applies to ships using low-flashpoint fuels. However, does
not apply to the ships specified in the following.

(1) Ships carrying liquefied gases in bulk using their cargoes as fuel
and complying with the requirements of Pt 7, Ch 5 of Rules for
the classification of steel ships

(2) Ships carrying liquefied gases in bulk using other low-flashpoint
gaseous fuels provided that the fuel storage and distribution sys—
tems design and arrangements for such gaseous fuels comply
with the requirements of Pt 7, Ch 5 of Rules for the classification
of steel ships.

(3) Notwithstanding the requirement specified in (1) and (2), some re—
quirements of this rules may be applied if specified in Pt 7, Ch 5
of Rules for the classification of steel ships. (2027)

2. Notwithstanding the requirement specified in 1, for the ships specified
in the following (1) or (2), some requirements of this Rules may be
modified, as appropriate.

(1) ships to which SOLAS II-1 does not apply; or
(2) ships which are subjected to Korean Ship Safety Act and
Notification having a restricted to domestic service.

3. Ch 5 to Ch 15 of this Rules applies to ships using natural gas as
fuel, either in its liquefied or gaseous state.

4. Annex 5 applies to ships using methyl/ethyl alcohol as fuel. (2027)
5. Annex 6 applies to ships using LPG as fuel. (2025)
6. Annex 7 applies to ships using ammonia as fuel. (2025)

6:7. In addition to the requirements in this Rules, they meet other re—
lated requirements in Rules for the classification of steel ships.

(Effective date :
mmediately)
*MSC.1/Circ.1687




Present

Amendment

Note

CHAPTER 4 CLASSIFICATION AND SURVEYS

Section 2 Classification

201. Class notations

Ships satisfying the requirements of this Rules may be given a nota-
tion "LFFS" as additional special feature notations and details are as
follows. (2021)

. LFFS(DF-LNG): Dual fuel engines using LNG as fuel are installed

2. LFFS(SF-LNG): Single fuel engines using LNG as fuel are installed

. LFFS(DF-Methanol): Dual fuel engines using methyl alcohol as fuel are
installed

. LFFS(SF-Methanol): Single fuel engines using methyl alcohol as fuel
are installed

. LFFS(DF-Ethanol): Dual fuel engines using ethyl alcohol as fuel are
installed

. LFFS(SF-Ethanol): Single fuel engines using ethyl alcohol as fuel are
installed

CHAPTER 4 CLASSIFICATION AND SURVEYS

Section 2 Classification

201. Class notations

Ships satisfying the requirements of this Rules may be given a nota-
tion "LFFS" as additional special feature notations and details are as
follows. (2025,

. LFFS(DF-LNG): Dual fuel engines using LNG as fuel are installed
2. LFFS(SF-LNG): Single fuel engines using LNG as fuel are installed

. LFFS(DF-Methanol): Dual fuel engines using methyl alcohol as fuel are

installed

. LFFS(SF-Methanol): Single fuel engines using methyl alcohol as fuel

are installed

. LFFS(DF-Ethanol): Dual fuel engines using ethyl alcohol as fuel are

installed

. LFFS(SF-Ethanol): Single fuel engines using ethyl alcohol as fuel are

installed

. LFFS(DF-Ammonia): Dual fuel engines using ammonia as fuel are in-

stalled

. LFFS(SF-Ammonia): Single fuel engines using ammonia as fuel are in-

stalled

(Effective date :

mmediately)
*MSC.1/Circ.1687
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(Annex 7 - Newly established)
Annex 7 Requirements for Ships Using Ammonia as Fuel (2025)

Section 1 General

101. Application

1. Unless expressly provided otherwise, this Annex apply to ships using ammonia as fuel. This Annex
does not address ships using ammonia cargo as fuel.

2. The requirements of this Annex are prescribed in addition to the requirements in the Rules for the
Classification of Ships Using Low-flashpoint Fuels(hereafter referred to “this Rules”). Except where
specially required in this Annex, the relevant requirements in the Rules are to be applied. (The
terms 'LNG', 'natural gas' are to be construed as 'ammonia’ respectively.)

102. Definitions

For the purpose of this Annex, the terms used have the meanings defined in the following
paragraphs. Terms not defined have the same meaning as in Pt 8 of Rules for the Classification of
Steel Ships and this Rules for the Classification of Ships using Low—flashpoint Fuels.

1. Ammonia means an inorganic compound represented by the chemical formula NH3. In this Annex,
ammonia either in its liquefied or gaseous state is referred to as ammonia.

2. Fuel means ammonia, either in its liquefied or gaseous state.
3. Fuel consumer means any unit within the ship using ammonia as a fuel.

4. Source of release means a point or location from which a gas, vapour, mist or liquid may be re—
leased into the atmosphere so that an explosive and/or toxic atmosphere could be formed.

5. Toxic area means an area in which ammonia is or may be expected to be present.

6. Toxic space means an enclosed or semi—enclosed space in which ammonia is or may be expected
to be present. A gas—safe machinery space is not considered to be a toxic space.

7. Enclosed space means any space within which, in the absence of artificial ventilation, the ventilation
will be limited, and any explosive and/or toxic atmosphere will not be dispersed naturally.

103. Alternative design

1. This Annex contains functional requirements for all appliances and arrangements related to the usage
of ammonia as fuel.

2. Appliances and arrangements of ammonia fuel systems may deviate from those set out in this
Annex, provided such appliances and arrangements meet the intent of the goal and functional re-
quirements concerned and provide an equivalent level of safety to the relevant sections.

3. The equivalence of the alternative design should be demonstrated as specified in SOLAS Regulation
[1-1/55 and approved by the Society. However, the Society should not allow operational methods or
procedures to be applied as an alternative to a particular fitting, material, appliance, apparatus, item
of equipment or type thereof which is prescribed by this Annex.
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Section 2 Goal and Functional Requirements

. Goal
2, 101. of this Rules is to be applied.

. Functional requirements

The safety, reliability and dependability of the systems should be equivalent to that achieved with
new and comparable conventional oil-fuelled main and auxiliary machinery.

The probability and consequences of ammonia-related hazards should be limited to a minimum
through arrangement and system design, such as ventilation, detection, containment and safety
actions. In the event of ammonia leakage or failure of the risk-reducing measures, necessary safety
actions should be initiated.

The design philosophy should ensure that risk-reducing measures and safety actions for the fuel in—
stallation do not lead to an unacceptable loss of power.

Hazardous areas, toxic areas and toxic spaces should be restricted, as far as practicable, to minimize
the potential risks that might affect the safety of the ship, persons on board, and equipment.

Equipment installed in hazardous areas should be minimized to that required for operational purposes
and should be suitably and appropriately certified.

Unintended accumulation of explosive, flammable or toxic gas concentrations should be prevented.
System components should be protected against external damage.
Sources of ignition in hazardous areas should be minimized to reduce the probability of explosions.

Sources of ammonia release should be minimized to reduce the probability of ammonia exposure to
humans and the environment.

. Measures to minimize the health hazards associated with exposure to ammonia should be provided.

Direct release of ammonia into the atmosphere during normal operation and during any foreseeable
and controllable abnormal scenario should be avoided.

Safe and suitable fuel supply, storage and bunkering arrangements should be made, capable of re—
ceiving and containing the fuel in the required state without leakage. Other than when necessary
for safety reasons, fuel supply, storage and bunkering arrangements should be designed to prevent
venting under all normal operating conditions, including idle periods.

Piping systems, containment and overpressure relief arrangements that are of suitable design, con—
struction and installation for their intended application should be provided.

Machinery, systems and components should be designed, constructed, installed, operated, main-—
tained and protected to ensure safe and reliable operation.

Suitable control, alarm, monitoring and shutdown systems should be provided to ensure safe and
reliable operation.

Fixed fuel vapour and/or leakage detection suitable for all spaces and areas concerned should be
arranged.

Fire detection, protection and extinction measures appropriate to the hazards concerned should be
provided.

Commissioning, trials and maintenance of fuel systems and gas utilization machinery should satisfy
the goal in terms of safety, availability and reliability.

The technical documentation should permit an assessment of the compliance of the system and its
components with the applicable rules, guidelines, design standards used and the principles related
to safety, availability, maintainability and reliability.

. A single failure in a technical system or component should not lead to an unsafe or unreliable
situation.
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Section 3 General Requirements

301. Goal

Ch 3, 101. of this Rules is to be applied.

302. Risk assessment

1.

A holistic risk assessment should be conducted to ensure that risks arising from the use of ammo-
nia as fuel affecting persons on board, the environment, the structural strength, or the integrity of
the ship and its sub—systems are addressed. Consideration should be given to the hazards asso-
ciated with physical layout, operation and maintenance, following any reasonably foreseeable failure.

. The risk assessment should specifically consider the ammonia system integrity with focus on its

ability to prevent and isolate leakages and also evaluate potential toxicity hazards, ignition mecha-
nisms and consequences of ignition. Special consideration should be given, but not limited to, the
following specific ammonia—related hazards and topics:

(1) loss of function

(2) component damage
(3) fire

(4) explosion
(5) toxicity
(6) electric shock.

Risks, which cannot be eliminated, should be mitigated as necessary. Details of risks, and the
means by which they are mitigated, should be documented in accordance with applicable require—
ments in Guidance for Approval of Risk-based Ship Design.

303. Limitation of explosion consequences

An explosion in any space containing any potential sources of release and potential ignition sources

should not:

1. cause damage to or disrupt the proper functioning of equipment/systems located in any space other
than that in which the incident occurs;

2. damage the ship in such a way that flooding of water below the main deck or any progressive
flooding occurs;

3. damage work areas or accommodation in such a way that persons who stay in such areas under
normal operating conditions are injured;

4, damage ship personnel normally present in work or accommodation spaces under normal operating
conditions;

5. disrupt the proper functioning of control stations and switchboard rooms necessary for power dis—
tribution;

6. damage life—saving equipment or associated launching arrangements;

7. disrupt the proper functioning of fire—fighting equipment located outside the explosion-damaged

space;

. affect other areas of the ship in such a way that chain reactions involving, inter alia, cargo, ammo-

nia and bunker oil may arise; or

. prevent persons' access to life-saving appliances or impede escape routes.
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Section 4 Classification and Surveys

401. General

1. The classification and surveys of ships intended to be classed with the Society or classed with the

Society are to be in accordance with the requirements specified in this section.

2. In the case of items not specified in this section, the requirements specified in Pt 1 of Rules for

the classification of steel ships are to be applied.

402. Class notations

Ships satisfying the requirements of this Annex may be given a notation LFFS(DF-Ammonia,
SF-Ammonia) as additional special feature notations.

403. Maintenance of classification

1.

Ships classed with the Society are to be subjected to the surveys to maintain the classification and
are to be maintained in good condition in accordance with the requirements specified in this Annex.

Plans and particulars of any proposed alterations to the approved scantlings or arrangements of hull,
machinery or equipment are to be submitted for approval by the Society before the work is com-
menced and such alterations are to be Surveyed by the Society.

404. Classification Survey during Construction

1.

General

At the Classification Survey during Construction, the hull, machinery and equipment are to be exam-
ined in detail in order to ascertain that they meet the relevant requirements of this Annex.

. Plan and Documents

For a ship in which ammonia fuelled engine is installed, plans and documents, specified below 3
and 4, are to be submitted and approved before the work is commenced. And, the Society, where
considered necessary, may require further plans and documents other than those specified below.

. Plan and data for approval

In addition to Ch 4, 203. 3 of this Rules, the following plans and documents are to be submitted.
(1) Arrangement plan required by Ch 4, 203. 3 (1) of this Rules is also to include the followings;
(A) Toxic area/Toxic space
(B) Spaces where ammonia release mitigation systems are installed

Plan and data for reference

In addition to Ch 4, 203. 4 of this Rules, the following plans and documents are to be submitted.
(1) The operation manual is to include response procedure for emergency ammonia release.
(2) Following plans and data of ammonia release mitigation systems
(A) Specification of ammonia release mitigation systems
(B) Calculation of ammonia release mitigation system capacity
(3) Data for dispersion analysis and ventilation analysis
(4) Data for a risk analysis according to 302.

405. Periodical Surveys

Ch 4, Sec 3 of this Rules is to be applied.
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Section 5 Ship Design and Arrangement

501. Goal

Ch 5, 101. of this Rules is to be applied.

502. Functional requirements

This section is related to functional requirements in 202. 1 to 3, 5 t0 9, 13 to 16, 18 and 20. In
particular the following apply:

. the fuel tank(s) should be located in such a way that the probability for the tank(s) to be damaged

following a collision or grounding is reduced to a minimum taking into account the safe operation of
the ship and other hazards that may be relevant to the ship;

fuel containment systems, fuel piping and other fuel sources of release should be so located and
arranged that released ammonia is led to a recovery system, treatment system or a safe location in
the open air;

the access or other openings to spaces containing fuel sources of release should be so arranged
that flammable, asphyxiating or toxic gas cannot escape to spaces that are not designed for the
presence of such gases taking into account the specific gravity and dispersion characteristics of am-
monia gas;

fuel piping and fuel supply system should be protected against mechanical damage:

5. the propulsion and fuel supply system should be so designed that safety actions after any ammonia

leakage do not lead to an unacceptable loss of power;

the probability of an explosion in a machinery space with ammonia—fuelled machinery should be
minimized; and

the space where machinery and equipment fuel are installed should be designed to minimize the
risk of exposure of persons on board to leaked ammonia.

503. General requirements

1.
2.

Fuel storage tanks should be protected against mechanical damage.

Fuel storage tanks and/or equipment located on open deck should be located to ensure sufficient
natural ventilation to prevent accumulation of ammonia.

Mustering stations and life-saving equipment, and access to such stations and equipment, should
not be located in toxic areas as specified in 12-104.

Air intakes, outlets and other openings into the accommodation, service and machinery spaces, con—
trol stations and other non-toxic spaces in the ship should not be located in toxic areas as speci—
fied in 12-104.

504. Protection of fuel tanks from collision and grounding

Unless expressly provided otherwise, the requirements of Ch b, 302. 1 to 3 of this Rules should
apply to ships using ammonia as fuel.

505. Machinery space arrangement

1.

3.

Machinery spaces containing ammonia fuel systems and/or ammonia—fuelled machinery should be
arranged such that the spaces may be considered gas safe under all conditions, normal as well as
abnormal conditions, i.e. inherently gas safe.

In a gas—safe machinery space, a single failure cannot lead to release of fuel gas into the machi-
nery space.

A gas—safe machinery space may be arranged as a conventional machinery space.

4. A single failure within the fuel system should not lead to a fuel release into the machinery space.

5. All fuel piping within machinery space boundaries should be enclosed in a gastight enclosure, taking
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into account Ch 9, Sec 6 of this Rules.

6. Access to machinery spaces should not be arranged from toxic areas or toxic spaces.

506. Location and protection of fuel piping
1. Fuel pipes and fuel supply systems should not be located less than 800 mm from the ship's side.

2. Fuel piping should not be led directly through accommodation spaces, service spaces, electrical
equipment rooms or control stations as defined in the Pt. 8 of Rules for the Classification of Steel
Ships, even though the piping is protected by secondary enclosures.

3. Fuel pipes led through ro-ro spaces, special category spaces and on open decks should be pro-
tected against mechanical damage.

507. Fuel preparation room design

1. Fuel preparation rooms

(1) Fuel process equipment should be arranged in a fuel preparation room arranged in accordance
with provisions in this Annex. As an exemption to this provision, vaporizers, heat exchangers and
motors for pumps submerged in tanks may also be located in tank connection spaces.

(2) When fuel preparation rooms cannot be located on open deck, or accessed from open deck, ac-
cess should be provided through an airlock in compliance with 511..

(3) Fuel preparation rooms should be designed to safely contain fuel leakages. The fuel preparation
room boundaries should be gastight towards other spaces in the ship.

(4) The probable maximum leakage into the fuel preparation room should be determined based on
detail design, detection and shutdown systems.

(5) The material of the boundaries of the fuel preparation room should have a design temperature
corresponding with the lowest temperature it can be subjected to in a probable maximum leak-
age scenario, unless the boundaries of the space, i.e. bulkheads and decks, are provided with
suitable thermal protection.

(6) The fuel preparation room should be fitted with ventilation arrangements ensuring that the space
can withstand any pressure build—up caused by vaporization of the liquefied fuel.

(7) The fuel preparation room entrance should be arranged with a sill height exceeding the liquid
level resulting from a calculated maximum leakage, but should in no case be lower than 300
mm.

(8) Fuel preparation room entrances should be arranged with water screens having constantly avail-
able water supply. The water screen should be possible to activate from a safe location outside
the fuel preparation room toxic zone if an ammonia leak occurs. The water screens should be
arranged on the outside of the fuel preparation room. The arrangement should include the means
to safely manage any ammonia effluent produced in their operation.

(9) A leakage in the fuel preparation room should not render necessary safety functions out of order
due to low temperatures caused by the evaporation of leaking fuel.

(10) Fuel preparation rooms should be designed to manage any ammonia release for personnel to
enter safely.

2. Tank connection spaces

(1) Fuel tank connections, flanges and tank valves should be located in a tank connection space ar-
ranged in accordance with the provisions in this Annex. Apart from fuel process equipment al-
lowed in tank connection spaces as defined in 1. (1), tank connection spaces and fuel prepara-
tion rooms should not be combined.

(2) Tank connection spaces should be designed to safely contain fuel leakages. The tank connection
space boundaries should be gastight towards other spaces in the ship.

(3) The material of the bulkheads of the tank connection space should have a design temperature
corresponding with the lowest temperature it can be subject to in a probable maximum leakage
scenario.

(4) The probable maximum leakage into the tank connection space should be determined based on
detail design, detection and shutdown systems.

(5) Tank connection spaces should be fitted with ventilation arrangements ensuring that the spaces
can withstand any pressure build-up caused by vaporization of the liquefied fuel.

(6) Tank connection space entrances should be arranged with a sill height exceeding the liquid level
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resulting from a calculated maximum leakage, but should in no case be lower than 300 mm.

(7) Tank connection space entrances should be arranged with water screens having constantly avail-
able water supply. The water screen should be possible to activate from a safe location outside
the tank connection space toxic zone if an ammonia leak occurs. The water screens should be
arranged on the outside of the tank connection spaces. The arrangement should include the
means to safely manage any ammonia effluent produced in their operation.

(8) Unless the access to the tank connection space is independent and direct from open deck, it
should be provided through a bolted hatch. The bolted hatch should be located in a protective
entry space of gastight construction with a self-closing gastight door. The access should be ar-
ranged to facilitate the evacuation of an injured person from the tank connection space by per—
sonnel wearing breathing apparatus and PPE.

(9) A leakage in the tank connection space should not render necessary safety functions out of or-
der due to low temperatures caused by the evaporation of leaking fuel.

3. Fuel bunkering stations

(1) The location and arrangement of the bunkering station, including whether open, enclosed, or
semi—enclosed, should be subject to special consideration within the risk assessment. Depending
on the arrangement this may include, but is not limited to:

(A) segregation from other areas of the ship;

B) hazardous and toxic area plans for the ship;

C) requirements for forced ventilation;

D) requirements for leakage detection;

E) safety actions related to leakage detection;

F) access to bunkering station from non-hazardous areas through airlocks; and
(G) monitoring of bunkering station by direct line of sight or closed—circuit television (CCTV).

(2) Mechanical spray shielding should be arranged around potential leakage sources from the ammo-
nia system in the bunkering station.

(3) The bunker station should be located in an area where sufficient space for efficient work and
access is ensured for the personnel involved in bunkering and their equipment while wearing
SCBA and PPE, and to ensure that, in an emergency, they have a clear escape route.

(
(
(
(
(

508. Bilge systems

1.

Bilge systems installed in areas where fuel covered by this Annex can be present should be segre—
gated from the bilge system of spaces where fuel cannot be present.

Where fuel is carried in a fuel containment system requiring a secondary barrier, suitable drainage
arrangements for dealing with any leakage into the hold or insulation spaces through the adjacent
ship structure should be provided. The bilge system should not lead to pumps in spaces having no
risks of ammonia. Means of detecting such leakage should be provided.

3. The hold or interbarrier spaces of type A independent tanks for liquid gas should be provided with a

drainage system suitable for handling liquid fuel in the event of fuel tank leakage or rupture.

509. Drip trays

1.

Drip trays should be fitted where leakage may occur which can cause damage to the ship structure
or where limitation of the area which is affected from a spill is necessary.

2. Drip trays should be made of suitable material.

The drip tray should be thermally insulated from the ship's structure so that the surrounding hull or
deck structures are not exposed to unacceptable cooling, in case of leakage of liquid fuel.

Each tray should be fitted with a drain valve to enable water to be drained over the ship's side
where the tray is installed in a location where water may be retained.

Each tray should have a sufficient capacity to ensure that the assumed maximum amount of spill
according to the risk assessment can be handled.

Drip trays should be provided with means to safely drain or transfer spills that contain ammonia to
be contained or treated.
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510. The arrangement of entrances and other openings in enclosed spaces

1.

Direct access should not be permitted from a non-hazardous area to a hazardous area. Where such
openings are necessary for operational reasons, an airlock which complies with 511. should be
provided.

2. Direct access should not be permitted from a non-toxic space to a toxic area or space. Where such

openings are necessary for operational reasons, an airlock which complies with 511. should be
provided.

3. For inerted spaces, access arrangements should be such that unintended entry by personnel should

be prevented. If access to such spaces is not from an open deck, sealing arrangements should en-
sure that leakages of inert gas to adjacent spaces are prevented.

4. Arrangements for fuel storage hold spaces, void space, fuel tanks and other spaces classified as

hazardous/toxic areas or spaces should be such as to allow entry and inspection of any such space
by ship personnel wearing PPE and breathing apparatus, as well as to allow for the evacuation of
injured or unconscious ship personnel. Such arrangements should comply with the following:

(1) Access should be provided as follows:

(A) access to all fuel tanks. Access should be directly from open decks as far as practicable;

(B) access through horizontal openings, hatches or manholes. The size should be sufficient to al-
low a person wearing a breathing apparatus to ascend or descend any ladder without ob-
struction, and also to provide a clear opening to facilitate the hoisting of an injured person
from the bottom of the space. The minimum clear opening is to be not less than 600 mm x
600 mm:

(C) access through vertical openings or manholes providing passage through the length and
breadth of the space. The minimum clear opening should be not less than 600 mm x 800
mm at a height of not more than 600 mm from the bottom plating, unless gratings or other
footholds are provided; and

(D) circular access openings to type C tanks are to have a diameter of not less than 600 mm.

(2) The sizes referred to in (1) (B) and (C) may be decreased, if 4. can be met to the satisfaction
of the Society.

(3) Where fuel is carried in containment systems requiring secondary barriers, (1) (B) and (C) do not
apply to spaces separated from hold spaces by a single gastight steel boundary. Such spaces
are to be provided only with direct or indirect access from open decks, excluding any enclosed
non—hazardous areas.

511. Airlocks

1.

An airlock is a space enclosed by gastight bulkheads with two substantially gastight doors spaced at
least 1.5 m and not more than 2.5 m apart. Unless subject to the requirements of the International
Convention on Load Lines, the door sill should not be less than 300 mm in height. The doors
should be self-closing without any holding back arrangements.

. Airlocks should be mechanically ventilated at an overpressure relative to the adjacent hazardous/toxic

area oOr space.

. The airlock should be designed in a way that no gas can be released to safe spaces in case of the

most critical event in the gas—dangerous space separated by the airlock. The events should be eval—-
uated in the risk analysis according to 302..

. Airlocks should have a simple geometrical form. They should provide free and easy passage and

should have a deck area not less than 1.5 m?. Airlocks should not be used for other purposes, for
instance as storerooms.

. An audible and visual alarm system to give a warning on both sides of the airlock should be pro-

vided to indicate if more than one door is moved from the closed position.

. For non-hazardous/non-toxic spaces with access from hazardous/toxic spaces below deck where the

access is protected by an airlock, upon loss of underpressure in the hazardous/toxic space, access
to the space is to be restricted until the ventilation has been reinstated. Audible and visual alarms
should be given at a manned location to indicate both loss of pressure and opening of the airlock
doors when pressure is lost.
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Section 6 Fuel Containment System

601. Goal

The goal of this section is to provide that ammonia storage is adequate so as to minimize the risk
to personnel, the ship and the environment to a level that is equivalent to a conventional oil-fuelled
ship.

602. Functional requirements

This section relates to functional requirements in 202. 1, 2, 5, 7 and 8 to 18. In particular, the fol-
lowing apply:

. the fuel containment system should be so designed that a leak from the tank or its connections

does not endanger the ship, persons on board or the environment. Potential dangers to be avoided
include:

(1) exposure of ship materials to temperatures below acceptable limits;

(2) flammable fuels spreading to locations with ignition sources;

(3) toxicity potential and risk of oxygen deficiency due to fuels and inert gases;

(4) restriction of access to muster stations, escape routes and life-saving appliances (LSA); and
(5) reduction in availability of LSA;

the pressure and temperature in the fuel tank should be kept within the design limits of the con-
tainment system and possible carriage requirements of the fuel; and

the fuel containment arrangement should be so designed that safety actions after any ammonia
leakage do not lead to an unacceptable loss of power.

603. General requirements

1.
2.

The ammonia fuel should be stored in a refrigerated state at atmospheric pressure.

Tank connection spaces and fuel storage hold spaces other than for tank type C should be gastight
towards adjacent spaces. These spaces should not be adjacent to accommodation spaces, service
spaces, electrical equipment rooms and control stations by a single bulkhead or deck. "Adjacent’
means linear contact and point contact.

Pipe connections to the fuel storage tank should be mounted above the highest liquid level in the
tanks, except for type C fuel storage tanks. Connections below the highest liquid level may how-
ever, also be accepted for other tank types after special consideration by the Society.

Piping between the tank and the first valve which release liquid in case of pipe failure should have
safety equivalent to a type C tank, with dynamic stress not exceeding the values given in Ch 6,
415. 3 (1) (B) of this Rules.

If piping is connected below the liquid level of the tank, it has to be protected by a secondary bar—
rier up to the first valve.

6. Means should be provided whereby liquefied gas in the storage tanks can be safely emptied.

It should be possible to empty, purge and vent fuel storage tanks with fuel piping systems.
Instructions for carrying out these procedures must be available on board. Inerting should be per-
formed with an inert gas prior to venting with dry air to avoid an explosion—hazardous atmosphere
in tanks and fuel pipes. For further information, the provisions of the Ch 6, Sec 10 of this Rules
should be taken into account.

604. Liquefied ammonia fuel containment

1.

Unless expressly provided otherwise, the requirements of Ch 6, Sec 4 of this Rules should apply to
ships using ammonia as fuel.

2. The provision of Ch 6, 401. 3 of this Rules related to portable tanks should not apply to ships using

ammonia as fuel.
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605. Portable liquefied ammonia fuel containment

1. The requirements of Ch 6, Sec 5 of this Rules should not apply to ships using ammonia as fuel.

606. Compressed fuel containment

1. The requirements of Ch 6, Sec 6 of this Rules should not apply to ships using ammonia as fuel.

607. Pressure relief system

1. General

(1) All fuel storage tanks should be provided with a pressure relief system appropriate to the design
of the fuel containment system and the fuel being carried. Fuel storage hold spaces, interbarrier
spaces and tank connection spaces, which may be subject to pressures beyond their design ca-
pabilities, should also be provided with a suitable pressure relief system. Pressure control sys—
tems specified in 609. should be independent of the pressure relief systems.

(2) Fuel storage tanks which may be subject to external pressures above their design pressure
should be fitted with vacuum protection systems.

2. Pressure relief systems for liquefied ammonia fuel tanks

(1) Liguefied ammonia fuel tanks should be fitted with a minimum of two pressure relief valves
(PRVs) allowing for disconnection of one PRV in case of malfunction or leakage.

(2) Interbarrier spaces should be provided with pressure relief devices. For membrane systems, the
designer should demonstrate adequate sizing of interbarrier space PRVs.

(3) The opening pressure of the pressure relief valves (PRVs) should not be higher than the vapour
pressure that has been used in the design of the tank. Valves comprising not more than 50% of
the total relieving capacity may be set at a pressure up to 5% above MARVS to allow sequential
lifting, minimizing unnecessary release of vapour.

(4) The following temperature provisions apply to PRVs fitted to pressure relief systems:

(A) PRVs on fuel tanks with a design temperature below 0 °C should be designed and arranged
to prevent their becoming inoperative due to ice formation;

(B) the effects of ice formation due to ambient temperatures should be considered in the con-
struction and arrangement of PRVs;

(C) PRVs should be constructed of materials with a melting point above 925 °C. Lower melting
point materials for internal parts and seals may be accepted provided that fail-safe operation
of the PRV is not compromised; and

(D) sensing and exhaust lines on pilot-operated relief valves should be of suitably robust con-
struction to prevent damage.

(5) In the event of a failure of a fuel tank PRV, a safe means of emergency isolation should be
available, as follows:

(A) procedures should be provided and included in the operation manual (refer to Section 18);

(B) the procedures should allow only one of the installed PRVs for the liquefied gas fuel tanks
to be isolated, physical interlocks should be included to this effect. and

(C) isolation of the PRV should be carried out under the supervision of the master. This action
should be recorded in the ship's log, and at the PRV.

(6) Each pressure relief valve installed on a liquefied ammonia fuel tank should be connected to a
venting system, which should be:

(A) so constructed that the discharge will be unimpeded and normally be directed vertically up-
wards at the exit;

(B) arranged to minimize the possibility of water or snow entering the vent system; and

(C) arranged such that the height of vent exits should not be less than B/3 or 6 m, whichever
is the greater, above the weather deck and 6 m above working areas and walkways.
However, vent mast height could be limited to lower value according to special consideration
by the Society.

(7) The outlet from the pressure relief valves should normally be located at least B (greatest mould-
ed breadth) or 25 m, whichever is less, from the nearest:

(A) air intake, air outlet or opening to accommodation, service and control spaces, or other
non—hazardous area; and

(B) exhaust outlet from machinery installations.

(8) All other fuel gas vent outlets should also be arranged in accordance with (6) and (7). Means
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should be provided to prevent liquid overflow from gas vent outlets, due to hydrostatic pressure
from spaces to which they are connected.

(9) In the vent piping system, means for draining liquid from places where it may accumulate
should be provided. The PRVs and piping should be arranged so that liquid cannot, under any
circumstances, accumulate in or near the PRVs.

(10) Suitable protection screens of not more than 13 mm square mesh should be fitted on vent
outlets to prevent the ingress of foreign objects without adversely affecting the flow.

(11) All vent piping should be designed and arranged not to be damaged by the temperature varia-
tions to which it may be exposed, forces due to flow or the ship's motions.

(12) PRVs should be connected to the highest part of the fuel tank. PRVs should be positioned on
the fuel tank so that they will remain in the vapour phase at the filling limit (¥L) as given in
608., under conditions of 15° list and 0.015L trim, where L is defined in Ch 1, 102. 25 of this
Rules.

3. Sizing of pressure relieving system

(1) Sizing of pressure relief valves
(A) PRVs are to have a combined relieving capacity for each liquefied gas fuel tank to discharge

the greater of the following, with not more than a 20 % rise in liquefied gas fuel tank pres—

sure above the MARVS:

(@) the maximum capacity of the liquefied gas fuel tank inerting system if the maximum at-
tainable working pressure of the liquefied gas fuel tank inerting system exceeds the
MARVS of the liquefied gas fuel tanks; or

(b) vapors generated under fire exposure computed using the following formula:

Q = FGA" (m®/s)

where:

@ = minimum required rate of discharge of air at standard conditions of 273.15
Kelvin (K) and 0.1013 MPa.

F = fire exposure factor for different liquefied gas fuel types:
F = 1.0 for tanks without insulation located on deck;
F = 0.5 for tanks above the deck when insulation is approved by the Society.
(Approval will be based on the use of a fireproofing material, the thermal
conductance of insulation, and its stability under fire exposure);
F = 0.5 for uninsulated independent tanks installed in holds;
F = 0.2 for insulated independent tanks in holds (or uninsulated independent
tanks in insulated holds);
F = 0.1 for independent tanks in inerted holds (or uninsulated independent
tanks in inerted, insulated holds); and
F = 0.1 for membrane tanks.

G = gas factor according to formula:

_ 124 [ZT
LD\ M
where:

T = temperature in Kelvin at relieving conditions, i.e. 120% of the pressure at
which the pressure relief valve is set;
L = latent heat of the material being vaporized at relieving conditions, in kJ/kg;

D = a constant based on relation of specific heats k and is calculated as follows:

k+1

_ 2 k—1
D= k(k+1)
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A

(B) For tanks in

k = ratio of specific heats at relieving conditions, and the value of which is
between 1.0 and 2.2. If k is not known, D = 0.606 is to be used;
Z = compressibility factor of the gas at relieving conditions; if not known, Z =
1.0 is to be used;
M = molecular mass of the product.
The gas factor of each liquefied gas fuel to be carried is to be determined
and the highest value is to be used for PRV sizing.

= external surface area of the tank (m?), as for different tank types, as shown in
Fig 7.1.

fuel storage hold spaces separated from potential fire loads by cofferdams or

surrounded by ship spaces with no fire load, the following should apply:

If the pressure relief valves have to be sized for fire loads, the fire factors may be reduced

to the followi

ng values:

F=0b5t F=025
F=02t% F=01

(C) The required
M

a

where density of

mass flow of air at relieving conditions is given by:
ir Q X Ouir (kg/s)

air (0,,) = 1.293 kg/m® (air at 273.15 K, 0.1013 MPa).

excluded

== ‘*‘.“."
F <L,./10

1 excluded |
—n

Bilobe tank

i excluded |
I |
Horizontal cylindrical tanks arrangement

Fig 7.1 External surface area for different type of tank
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(2) Sizing of vent pipe system
(A) Pressure losses upstream and downstream of the PRVs should be taken into account when
determining their size to ensure the flow capacity required by (1).
(B) Upstream pressure losses
(a) the pressure drop in the vent line from the tank to the PRV inlet is not to exceed 3%
of the valve set pressure at the calculated flow rate, in accordance with (1);
(b) pilot-operated PRVs are to be unaffected by inlet pipe pressure losses when the pilot
senses directly from the tank dome; and
(c) pressure losses in remotely sensed pilot lines are to be considered for flowing type
pilots.
(C) Downstream pressure losses
(@) Where common vent headers and vent masts are fitted, calculations are to include flow
from all attached PRVs; and
(b) The built-up back pressure in the vent piping from the PRV outlet to the location of dis-
charge to the atmosphere, and including any vent pipe interconnections that join other
tanks, is not to exceed the following values:
- for unbalanced PRVs: 10 % of MARVS;
- for balanced PRVs: 30 % of MARVS; and
- for pilot operated PRVs: 50 % of MARVS.
Alternative values provided by the PRV manufacturer may be accepted.
(D) To ensure stable PRV operation, the blow-down is not to be less than the sum of the inlet
pressure loss and 0.02 MARVS at the rated capacity.

608. Loading limit for fuel tanks

1. Storage tanks for liguefied ammonia should not be filled to more than a volume equivalent to 98%
full at the reference temperature as defined in Ch 1, 102. 36 of this Rules. A loading limit curve for
actual fuel loading temperatures is to be prepared from the following formula:

LL = FL&
Cr

where:

LL(Loading limit) = loading limit as defined in Ch 1, 102. 27 of this Rules, expressed in per
cent;

FL(Filling limit) = filling limit as defined in Ch 1, 102. 16 of this Rules, expressed in per-
cent, here 98 %.

or = relative density of fuel at the reference temperature; and

o, = relative density of fuel at the loading temperature

2. In cases where the tank insulation and tank location make the probability very small for the tank
contents to be heated up due to an external fire, special considerations may be made to allow a
higher loading limit than calculated using the reference temperature, but never above 95%.

609. Maintaining of fuel storage condition

1. Control of fuel temperature and tank pressure

(1) The temperature of the liquefied ammonia in the fuel tanks should be maintained at a temper-
ature of no more than -30 °C at all times by means acceptable to the Society. Systems and ar—
rangements to be used for this purpose may include one, or a combination of, the following
methods:

(A) reliquefaction of vapours;
(B) thermal oxidation of vapours; or
(C) liquefied ammonia fuel cooling.

The method chosen should be capable of maintaining the fuel temperature assuming no con-—

sumption for propulsion or power generation.
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(2) Venting of fuel vapour for control of the tank pressure is not acceptable, except in emergency
situations.

2. Design of systems

(1) For worldwide service, the upper ambient design temperature should be sea 32 °C and air 45
°C. For service in particularly hot or cold zones, these design temperatures should be increased
or decreased, to the satisfaction of the Society.

(2) The overall capacity of the system should be such that it can control the temperature and pres-
sure within the design conditions without venting to atmosphere.

3. Reliquefaction systems

(1) The reliquefaction system should be arranged in one of the following ways:

(A) a direct system where evaporated fuel is compressed, condensed, and returned to the fuel
tanks;

(B) an indirect system where fuel or evaporated fuel is cooled or condensed by refrigerant with—
out being compressed,

(C) a combined system where evaporated fuel is compressed and condensed in a fuel/refrigerant
heat exchanger and returned to the fuel tanks; or

(D) if the reliquefaction system produces a waste stream containing ammonia during pressure
control operations within the design conditions, these waste gases should be disposed of
without venting to atmosphere.

4. Thermal oxidation systems

Thermal oxidation can be done by either consumption of the vapours according to the provisions for
fuel consumers described in this annex or in a dedicated gas combustion unit. It should be demon-
strated that the capacity of the oxidation system is sufficient to consume the required quantity of
vapours.

5. Compatibility

Refrigerants or auxiliary agents used for refrigeration or cooling of fuel should be compatible with
the fuel they may come in contact with (not causing any hazardous reaction or excessively corrosive
products). In addition, when several refrigerants or agents are used, these should be compatible
with each other.

6. Availability of systems

(1) The availability of the system and its supporting auxiliary services should be such that in case
of a single failure (of mechanical non-static component or a component of the control systems)
the fuel tank pressure and temperature can be maintained by another service/system.

(2) Heat exchangers that are solely necessary for maintaining the pressure and temperature of the
fuel tanks within their design ranges should have a standby heat exchanger unless they have a
capacity in excess of 25% of the largest required capacity for pressure control and they can be
repaired on board without external sources.

610. Reference to the IGF Code

Ch 6 of this Rules should be taken into account, where applicable, in order to fulfil the functional
reguirements.
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Section 7 Material and General Pipe Design

701. Goal
Ch 7, 101. of this Rules is to be applied.

702. Functional requirements

This section relates to functional requirements in 202. 1, 5 to 10 and 13. In particular, Ch 7, 201. 1
to 4 of this Rules is to be applied. In addition, the followings are to be applied :

1. Materials should be selected considering the relevant properties of ammonia. Consideration should
be given to corrosiveness of the fuel according to the relevant environment conditions, including
stress corrosion cracking. System components other than piping that are likely to come into contact
with and be degraded by ammonia in a leakage scenario should be compatible with ammonia.

2. Fuel piping should be designed to prevent fuel from unintended accumulation in piping in consid-
eration of the characteristics of ammonia. In addition, fuel piping should be arranged for emptying,
inerting and gas freeing.

703. General

1. Fuel piping systems for liquid ammonia should as a minimum have a design pressure of 18 bar,
corresponding to the vapour pressure of ammonia at 45°C, in order to prevent venting of ammonia
in idle conditions. Fuel piping systems for gaseous ammonia should as a minimum have a design
pressure of 10 bar. For fuel piping systems for liquid ammonia fitted with closed loop pressure re—
lief arrangements routed back to the fuel storage tank, the minimum design pressure should as a
minimum have a design pressure of 10 bar.

2. Expansion joints and bellows should not be used in ammonia fuel piping systems. Engine-mounted
expansion bellows could be accepted based on evaluation, as reflected in the safety concept of the
engine.

3. Anhydrous ammonia may cause stress corrosion cracking in containment and process systems made
of carbon—-manganese steel or nickel steel. To minimize the risk of this occurring, measures detailed
in Pt 7 Ch 5 1712. 2 to 7 of Rules for the Classification of Steel Ships should be taken, as
appropriate.

704. Reference to the IGF Code

Ch 7 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 8 Bunkering

801. Goal
Ch 8, 101. of this Rules is to be applied.

802. Functional requirements

This section relates to functional requirements in 202. 1 to 12 and 14 to 18. In particular the fol-
lowing apply Ch 8, 201. of this Rules is to be applied.

803. Bunkering Station

1. General

(1) Enclosed or semi-enclosed bunkering stations should be gastight towards adjacent spaces. The
term "adjacent” includes linear contact and point contact.

(2) Air intakes and openings in accommodation spaces, service spaces, engine rooms and control
stations should not be located in hazardous and toxic areas associated with bunkering stations.
(3) Connections and piping should be so positioned and arranged that any damage to the bunkering
piping does not cause damage to the ship's fuel containment system resulting in an uncon-—

trolled fuel discharge.

(4) Bunkering piping should not be led through accommodation spaces, service spaces, electrical
equipment rooms or control stations. Where bunkering piping is arranged in other enclosed
spaces, bunkering piping should pass through a secondary enclosure meeting the requirements
of 905. 1.

(5) Arrangements should be made for safe management of any spilled fuel.

(6) Suitable means should be provided to relieve the pressure and remove ammonia contents from
pump suctions and bunker lines. Ammonia is to be discharged to the fuel tanks or other suit-
able location.

(7) The surrounding hull or deck structures should not be exposed to unacceptable cooling, in case
of leakage of fuel.

2. Ship’s fuel hoses

(1) Liquid and vapour hoses used for fuel transfer should be compatible with the fuel and suitable
for the fuel temperature.

(2) Hoses subject to tank pressure, or the discharge pressure of pumps or vapour compressors,
should be designed for a bursting pressure not less than five times the maximum pressure the
hose can be subjected to during bunkering. Hoses should be regularly visually inspected, and
hydrostatic pressure tested periodically at not more than a five—year interval.

(3) Where fuel hoses are stored on the open deck or in a storage room, arrangements should be
made for safe storage of the hoses.

804. Manifold

1. The bunkering manifold should be designed to withstand the external loads during bunkering. The
connections at the bunkering station should be arranged in order to achieve a dry—disconnect oper—
ation in one of the followings ways:

(1) a dry=disconnect/connect coupling;

(2) a manual connect coupler or hydraulic connect coupler, used to connect the bunker system to
the receiving vessel bunkering manifold presentation flange; or

(3) a bolted flange to flange assembly.

2. When intended to use either of the connections specified in paragraphs 1 (2) and 1 (3), these
should be combined with operating procedures that ensure a dry—disconnect is achieved. The ar—
rangement should be subject to special consideration informed by a bunkering arrangement risk as—
sessment conducted at the design stage and considering dynamic loads at the bunkering manifold
connection, the safe operation of the ship and other hazards that may be relevant to the ship dur—
ing bunkering operation. The fuel handling manual required by 1802. 3 shall include documentation
that the bunkering arrangement risk assessment was conducted, and that special consideration was
granted under this requirement.
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3.

An emergency release coupler (ERC)/emergency release system (ERS) or equivalent means should
be provided, unless installed on the bunkering supply side of the bunkering line. It should enable a
quick physical disconnection ”dry break—away” of the bunker system in an emergency event.

805. Bunkering system

1.
2.

An arrangement for purging fuel bunkering lines with inert gas should be provided.

The bunkering system should be so arranged that no gas is discharged to the atmosphere during
filling of storage tanks. Vapour return line, where fitted, should be sized adequately taking into con-
sideration the expansion ratio of the fuel during bunkering operations.

. A manually operated stop valve and a remote operated shutdown valve in series, or a combined

manually operated and remote valve should be fitted in every bunkering line close to the connecting
point. It should be possible to operate the remote valve in the control location for bunkering oper-
ations and/or from another safe location.

. A bunkering-safety link (BSL), or an equivalent means for automatic and manual ESD communication

to the bunkering source should be fitted.

. Means should be provided for draining any fuel from the bunkering pipes upon completion of

operation.

. Bunkering lines should be arranged for inerting and gas freeing. Means to confirm the absence of

residual liquid should be provided. When not engaged in bunkering, the bunkering pipes should be
free of gas, or residual liquid, unless the consequences of not gas freeing are evaluated and ap-
proved by the Society.

. In case bunkering lines are arranged with a cross—over, it should be ensured by suitable isolation

arrangements that no fuel is transferred inadvertently to the ship side not in use for bunkering.

. If not demonstrated to be required at a higher value due to pressure surge considerations a default

time as calculated in accordance with Ch 16, 702. 7 of this Rules from the trigger of the alarm to
full closure of the remote operated valve required by 3 should be adjusted.

. Sampling valves, if fitted, should be arranged at suitable locations in the bunkering line to allow ver-

ification procedures to confirm that the bunkering line is safe before opening any flanges. A double
shut-off, blank flange or plug should be installed on sampling valves in the bunkering line.
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Section 9 Fuel supply to consumers

901. Goal

Ch 9, 101. of this Rules is to be applied.

902. Functional requirements

This section is related to functional requirements in 202. 1 to 6, 8 to 12 and 14 to 18. In particular,
the following apply:

. the fuel supply system should be designed so as to avoid direct release of ammonia to the atmos-—

phere during normal operation and during any foreseeable and controllable abnormal scenario, while
providing safe access for operation and inspection. The causes and consequences of ammonia gas
release should be given special consideration when carrying out the risk assessment required by
302.,;

. the piping system for fuel transfer to the fuel consumers should be designed in a way that a failure

of one barrier cannot lead to a leak from the piping system into the surrounding area causing dan-—
ger to the persons on board, the environment or the ship;

. fuel lines outside the machinery spaces should be installed and protected so as to minimize the risk

of injury to personnel and damage to the ship in case of leakage;

. the fuel supply system should be designed and arranged not to cause unintentional phase changes

within the fuel supply system; and

. operational gas releases should be collected and handled by a suitable ammonia release mitigation

system.

903. Redundancy of fuel supply

1.

For single fuel installations, the fuel supply system should be arranged with full redundancy and
segregation all the way from the fuel tanks to the fuel consumer, so that a leakage in one system
does not lead to an unacceptable loss of power.

2. For single fuel installations, the fuel storage should be divided between two or more tanks. The

tanks should be located in separate compartments.

3. For type C tank only, one tank may be accepted if two completely separate tank connection spaces

are installed for the one tank.

904. Safety functions of fuel supply system

1.

Fuel storage tank inlets and outlets should be provided with valves located as close to the tank as
possible. Valves required to be operated during normal operation (Normal operation in this context is
when fuel is supplied to fuel consumers and during bunkering operations.) which are not accessible
should be remotely operated. Tank valves, whether accessible or not, should be automatically oper—
ated when the safety system required in 1502. 2. is activated.

The main fuel supply line and return lines to each fuel consumer or set of consumers should be
equipped with a manually operated stop valve and an automatically operated "master fuel valve'
coupled in series or a combined manually and automatically operated valve. The valves should be
situated in the part of the piping that is outside the machinery space containing fuel consumers and
placed as near as possible to the installation for heating the fuel, if fitted. The master fuel valve
should automatically cut off the fuel supply when activated by the safety system required in 1502.
2..

The automatic master fuel valve should be operable from safe locations on escape routes inside a
machinery space containing a fuel consumer, the engine control room, if applicable; outside the ma-
chinery space, and from the navigation bridge.

The fuel supply lines to fuel preparation rooms should be equipped with automatically operated
shut-off valves situated at the bulkhead inside the fuel preparation room.

Each fuel consumer should be provided with "double block and bleed" valves arrangement. These
valves should be arranged as outlined in (1) or (2) so that when the safety system required in
1502. 2. is activated, this will cause the shutoff valves that are in series to close automatically and
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the bleed valve to open automatically, and:

(1) the two shutoff valves should be in series in the fuel pipe to the fuel consuming equipment.
The bleed valve should be in a pipe that vents to a suitable ammonia release mitigation system
that portion of the fuel piping that is between the two valves in series; or

(2) the function of one of the shutoff valves in series and the bleed valve can be incorporated into
one valve body, so arranged that the flow to the fuel utilization unit will be blocked and the
ventilation opened.

6. The two valves should be of the fail-to—close type, while the ventilation valve should be
fail-to—open.

7. The fuel supply system should include an ammonia release mitigation system capable of collecting
and handling ammonia releases, including but not limited to:

(1) bleed from double block and bleed arrangements on the fuel piping systems;
(2) releases from the opening of pressure relief valves in the fuel piping system; and
(3) releases from purging and draining operations of fuel pipes.

8. The release mitigation system should be capable of reducing the ammonia concentration to below
110 ppm. Discharges from the release mitigation system should be arranged in accordance with
607. 2. (7).

9. Where fuel supply systems supply ammonia in the liquid state, relevant bleed lines and vent lines
should be led to the fuel tank or gas-liquid separator or similar device to prevent ammonia liquid
from being released to the atmosphere.

10. The double block and bleed valves should also be used for normal stop of the engine.

11. In cases where the master fuel valve is automatically shut down when the safety system as re-
quired in 1502. 2. is activated, the complete fuel supply branch downstream of the double block
and bleed valve should be automatically purged through the ammonia release mitigation system.

12. There should be one manually operated shutdown valve in the fuel supply line to each engine up-
stream of the double block and bleed valves to assure safe isolation during maintenance on the
engine. Where fuel is recirculated from each engine to the fuel supply piping, one manually oper—
ated shutoff valve should also be provided downstream of the double block bleed valve in the fuel
return piping for each engine.

13. For single—engine installations and multi-engine installations, where a separate master valve is pro—
vided for each engine, the master fuel valve and the double block and bleed valve functions can be
combined.

14. Where gaseous ammonia fuel is supplied to a consumer, provisions should be made to prevent
ammonia condensate from entering the consumer.

905. Fuel distribution outside of machinery space

1. Fuel pipes should be protected by a secondary enclosure. This enclosure can be a duct or a double
wall piping system. The duct or double wall piping system should be fitted with gas detection as
required in 1508.. Other solutions providing an equivalent safety level may also be accepted by the
Society.

2. The provision in 1 need not to be applied for fuel pipes located in a fuel preparation room or tank
connection space.

3. Where gas detection as required in 15608. 2. (2) is not fit for purpose, the secondary enclosures
around liquefied fuel pipes shall be provided with leakage detection by means of pressure or tem-
perature monitoring systems, or any combination thereof.

4, The provision in 1 also applies for fuel vent pipes, except for open—-ended fully welded fuel vent
pipes in open air.

906. Reference to the IGF Code

Ch 9 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 10 Power Generation Including Propulsion and Other Gas Consumer

1001. Goal
Ch 10, 101. of this Rules is to be applied.

1002. Function requirements

This section is related to functional requirements in 202, 1, 12, 14, 17 and 18. In particular, the fol—-
lowing apply:

1. the exhaust systems should be configured to prevent any accumulation of unburnt fuel;

2. unless designed with the strength to withstand the worst-case overpressure due to ignited fuel
leaks, engine components or systems containing or likely to contain an ignitable ammonia gas and

air mixture should be fitted with suitable pressure relief systems. Dependent on the particular en—
gine design this may include the air inlet manifolds and scavenge spaces:

3. the explosion venting should be led away from where persons may normally be present;
4. all fuel consumers should have a separate exhaust system; and

5. the possibility of ammonia leakage from fuel consumers into the auxiliary system, such as cooling
water systems and its consequences, should be minimized.

1003. Reference to the IGF Code

Ch 10 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 11 Fire Safety

1101. Goal
Ch 11, 101. of this Rules is to be applied.

1102. Functional requirements
This section is related to functional requirements in 202. 2, 4, to 7, 13, 15, 16 and 18.

1103. Reference to the IGF Code

Ch 11 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 12 Explosion Prevention

1201. Goal
Ch 12, 101. of this Rules is to be applied.

1202. Functional requirements

This section is related to functional requirements in 202. 2 to 5, 7, 8, 13, 15 and 18. In particular
the following apply:

1. Ch 12, 201. of this Rules is to be applied.

1203. Reference to the IGF Code

Ch 12 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.

Section 12-1 Prevention of Exposure to Toxicity

12-101. Goal
The goal of this section is to provide for the prevention of exposure to toxic gases.

12-102. Functional requirements

This section is related to functional requirements in 202. 2 to 5, 7, 9, 14 and 17. In particular, the
following apply:

1. The probability of exposure to toxic gases should be reduced to a minimum by considering arrange-
ment and location of:

(1) potential sources of ammonia release, such as valves flanges and fittings;

(2) outlet from pressure relief valves;

(3) openings from spaces where ammonia leakages may occur;

(4) bunker stations;

(5) active or passive systems to prevent ammonia propagation to adjacent spaces or areas;
(6) openings to the vessel interior needing to be protected from intake of toxic gas; and
(7) safe havens, life-saving appliances and emergency escapes.

12-103. General requirements for toxic exposure protection

1. Toxic area and space classification is a method of analysing and classifying the areas where ammo-
nia vapour is or may be expected to be present. The objective of the classification is to limit the
risk of direct exposure to ammonia for persons on board.

2. Toxic areas and spaces are defined to allow for a safe arrangement preventing cross—contamination
from ammonia releases, and to facilitate safe arrangement of life—saving appliances, emergency es—
capes, air intakes, outlets and other openings into the accommodation, service and machinery
spaces, control stations and other non-toxic spaces.

12-104. Provision for toxic area and space classification

1. Toxic areas include, but are not limited to:

(1) areas on open deck within 10 m of any flanges, valves, and other potential leakage sources in
ammonia fuel systems:

(2) areas on open deck within B or 25 m, whichever is less, from outlets from the pressure relief
valves installed on a liquefied fuel gas tank and all other fuel gas vent outlets:;

(3) areas on open deck within B or 25 m, whichever is less, from outlets from interbarrier spaces
for tanks of IMO type A,

(4) areas on open deck within 10 m from outlets from interbarrier spaces for tanks of IMO type B;

(5) areas on open deck within 10 m from outlets from secondary enclosures around ammonia pip—
ing, ventilation outlets from tank connection spaces and fuel preparation rooms and other
spaces containing ammonia leakage sources;
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(6) areas on open deck within 5 m from inlets to secondary enclosures around ammonia piping,
ventilation inlets to tank connection spaces and fuel preparation rooms and other spaces con-—
taining ammonia leakage sources; and

(7) areas on open deck within 5 m from entrance openings to spaces containing ammonia leakage
sources.

2. Toxic spaces include, but are not limited to:

(1) the interiors of fuel tanks, any pipework for pressure-relief or other venting systems for fuel
tanks, pipes and equipment containing fuel,

(2) tank connection spaces, interbarrier spaces and fuel storage hold spaces for tank containment
systems requiring secondary barriers;

(3) fuel preparation rooms;

(4) annular space of secondary enclosures around fuel pipes; and

(5) enclosed and semi-enclosed spaces in which potential sources of release, such as sin-
gle-walled piping containing fuel, are located.

3. In addition to the toxic area requirements in this section, a dispersion analysis should be carried out
in order to determine the extent of a toxic area. The gas dispersion analysis should demonstrate
that ammonia concentrations exceeding 220 ppm do not reach:

(1) air intakes, outlets and other openings into the accommodation:;
(2) service and machinery spaces;

(3) control stations;

(4) other non—toxic spaces in the ship; and

(5) other areas, as specified by the Society.

4. The toxic area determined by the dispersion analysis should extend the minimum area as defined in
1, or lead to additional mitigation measures.

5. The dispersion analysis boundary conditions should be approved by the Society.. The analysis should
include discharges from the pressure relief valves protecting the tank containment system, dis—
charges from secondary barriers around fuel tanks and discharges from secondary enclosures around
ammonia leakage sources.

12-105. Provision for safe havens

A safe haven providing refuge in case of a release of ammonia should be arranged in one or more
enclosed spaces with a cumulative total capacity to accommodate all persons on board. Safe havens
should be arranged, as necessary, at essential locations for the ship's operation. The space should
be designed to minimize the risk of exposure to ammonia during release of ammonia. This may be
achieved by measures including, but not limited to, arrangement of ventilation systems or by ar—
ranging self-sustaining air supply for the space.
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Section 13 Ventilation

1301. Goal

The goal of this section is to provide for the ventilation required for safe operation of ammonia— fu-
elled machinery and equipment where ammonia is used as fuel.

1302. Functional requirements
This section is related to functional requirements in 202. 2, 5, 8, 9, 11, 13, 14 and 17.

1303. Reference to the IGF Code

Ch 13 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 14 Electrical Installation

1401. Goal
Ch 14, 101. of this Rules is to be applied.

1402. Functional requirements

This section is related to functional requirements in 202. 1, 2, 4, 7, 8, 12, 13 and 16 to 18. In par-
ticular, the following apply:

1. Electrical generation and distribution systems, and associated control systems, are to be designed
such that a single fault will not result in the loss of ability to maintain fuel tank pressure and tem-
perature within normal operating limits.

1403. Reference to the IGF Code

Ch 14 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 15 Control, Monitoring and Safety Systems

1501. Goal

The goal of this section is to provide for the arrangement of control, monitoring and safety systems
that support an efficient and safe operation of the ammonia—fuelled installation as covered in the
other sections of this Annex.

1502. Functional requirements

This section is related to functional requirements in 202. 1, 2, 12, 13 to 15, 17 and 18. In partic—
ular, the following apply:

1. the control, monitoring and safety systems of the ammonia—fuelled installation should be so arranged
that the remaining power for propulsion and power generation is in accordance with 903. 1 in the
event of single failure;

2. an ammonia safety system should be arranged to close down the fuel supply system automatically,
upon failure in systems as described in table 1 and upon other fault conditions which may develop
too fast for manual intervention;

3. the safety functions should be arranged in a dedicated gas safety system that is independent of the
gas control system in order to avoid possible common cause failures. This includes power supplies
and input and output signal;

4. the safety systems including the field instrumentation should be arranged to avoid spurious shut-
down, e.g. as a result of a faulty gas detector or a wire break in a sensor loop; and

5. where two or more fuel supply systems are required to meet the provisions, each system should be
fitted with its own set of independent fuel control and fuel safety systems.

1503. General requirements

Suitable instrumentation devices should be fitted to allow a local and a remote reading of essential
parameters to ensure a safe management of the whole fuel gas equipment including bunkering.

1504. Requirements for bunkering and fuel tank monitoring

1. Level indicators for fuel tanks

With regard to level indicators for fuel tanks:

(1) each fuel tank should be fitted with liquid level gauging device(s), arranged to ensure a level
reading is always obtainable whenever the fuel tank is operational. The device(s) should be de-
signed to operate throughout the design pressure range of the liquefied gas fuel tank and at
temperatures within the fuel operating temperature range;

(2) where only one liquid level gauge is fitted, it should be arranged so that it can be maintained
in an operational condition without the need to empty or gas-free the tank; and

(3) fuel tank liquid level gauges may be of the following types:

(A) indirect devices, which determine the amount of fuel by means such as weighing or in-line
flow metering; or

(B) closed devices, which do not penetrate the fuel tank, such as devices using radioisotopes or
ultrasonic devices.

2. Overflow control

With regard to overflow control:

(1) each fuel tank should be fitted with a high liquid level alarm operating independently of other
liquid level indicators and giving an audible and visual warning when activated;

(2) an additional sensor operating independently of the high liquid level alarm should automatically
actuate a shutoff valve in a manner that will both avoid excessive liquid pressure in the bun-—
kering line and prevent the fuel tank from becoming liquid full;

(3) the position of the sensors in the fuel tank should be capable of being verified before
commissioning. At the first occasion of full loading after delivery and after each dry—docking,
testing of high-level alarms should be conducted by raising the fuel liquid level in the fuel tank
to the alarm point;

(4) all elements of the level alarms, including the electrical circuit and the sensor(s), of the high,
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and overfill alarms, should be capable of being functionally tested. Systems should be tested
prior to fuel operation; and

(5) where arrangements are provided for overriding the overflow control system, they should be
such that inadvertent operation is prevented. When this override is operated, a continuous visual
indication is to be provided at the navigation bridge, continuously manned central control station
or onboard safety centre.

3. The vapour space of each fuel tank should be provided with a direct pressure reading gauge.
Additionally, an indirect pressure indication should be provided on the navigation bridge, continuously
manned central control station or onboard safety centre.

4, The pressure indicators should be clearly marked with the highest and lowest pressure permitted in
the fuel tank.

5. A high-pressure alarm and, if vacuum protection is required, a low-pressure alarm should be pro-
vided on the navigation bridge and at a continuously manned central control station or onboard safe-
ty centre. Alarms should be activated before the set pressures of the safety valves are reached.

6. Each fuel pump discharge line and each liquid and vapour bunker manifold should be provided with
at least one local pressure indicator.

7. The local pressure indicators should be provided to indicate the pressure between ship's bunker
manifold valves and hose connections to the bunkering facility.

8. Fuel storage hold spaces and interbarrier spaces without open connection to the atmosphere should
be provided with pressure indicator.

9. For submerged fuel pump motors and their supply cables, arrangements should be made to alarm in
low-liquid level and automatically shut down the motors in the event of low-low liquid level. The
automatic shutdown may be accomplished by sensing low pump discharge pressure, low motor cur—
rent, or low-low liquid level. This shutdown should give an audible and visual alarm on the navi—
gation bridge, continuously manned central control station or onboard safety centre.

10. Each fuel tank should be provided with devices to measure and indicate the temperature of the
fuel.

1505. Bunkering control

1. Control of the bunkering should be possible from a safe location remote from the bunkering station.
At this location the tank pressure, tank temperature, and tank level should be monitored. Remotely
controlled valves required by 805. 3 should be capable of being operated from this location. Overfill
alarm and automatic shutdown should also be indicated at this location.

2. If ammonia leakage is detected in the secondary enclosure around the bunkering lines, an audible
and visual alarm should be provided at the bunkering control location. The bunker valve and other
valves required to isolate the leakage should be automatically closed by the safety system in ac—
cordance with table 1.

1506. Gas compressor monitoring

1. Gas compressors should be fitted with audible and visual alarms both on the navigation bridge and
in the engine control room. As a minimum, the alarms should include low gas input pressure, low
gas output pressure, high gas output pressure and compressor operation.

2. Where bulkhead penetrations are used to separate the drive from a hazardous space, temperature
monitoring for the bulkhead shaft glands and bearings should be provided, which automatically give
a continuous audible and visual alarm on the navigation bridge or in a continuously manned central
control station.

1507. Gas engine monitoring

In addition to the instrumentation provided in accordance with Pt 5 of Rules for the classification of
steel ships, indicators should be fitted on the navigation bridge, the engine control room and the
maneuvering platform for:
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1.

operation of the engine in case of ammonia—only engines; or

2. operation and mode of operation of the engine in the case of dual fuel engines.

1508. Leakage detection

1.

Where gas detection should cause shutdown in accordance with table 1, detector voting should be
applied where two units should detect gas to activate shutdown. A failed detector should be con-
sidered as an active detection.

. Permanently installed gas detectors should be fitted in:

(1) tank connection spaces;

(2) all secondary enclosures around fuel pipes;

(8) machinery spaces containing gas piping, gas equipment or gas consumers;

(4) fuel preparation rooms;

(5) bunkering stations and other enclosed spaces containing fuel piping or other fuel equipment not
protected by a secondary enclosure;

(6) other enclosed or semi-enclosed spaces where fuel vapours may accumulate including inter-
barrier spaces and fuel storage hold spaces of independent tanks other than type C;

(7) airlocks and entry spaces to tank connection spaces;

(8) gas heating circuit expansion tanks;

(9) motor rooms for compressors as specified in 1506. 2 (if fitted);

(10) at ventilation inlets to accommodation and machinery spaces where required based on the risk
assessment in 302.;

(11) at ventilation inlets for safe haven; and

(12) at outlet from tank pressure relief valves.

. The number of detectors in each space should be considered taking into account the size, layout

and ventilation of the space, and each space shall be covered by sufficient number of detectors to
allow for voting in accordance with table 1.

The detection equipment should be located where gas may accumulate and in the ventilation
outlets. Gas dispersal analysis should be used to find the best location of gas detectors.

Gas detection equipment should be designed, installed and tested in accordance with a recognized
standard.

Fuel piping should also be arranged with the detection of liquid leakages in the secondary enclosure
at the lowest point.

Each tank connection space, fuel preparation room and bunker station should be provided with liquid
leakage detection. Alarm should be given at high liquid level and low temperature indication should
activate the safety system.

An audible and visible alarm should be activated at an ammonia vapour concentration of 110 ppm as
specified in table 1. The safety system should be activated at an ammonia vapour concentration of
220 ppm with actions as specified table 1. In addition, at an ammonia vapour concentration, a visual
local indication should be given at all entrances to enclosed spaces affected.

Audible and visible alarms from the leakage detection equipment should be located on the navigation
bridge, in the continuously manned central control station and inside and outside the space where
the leakage is detected.

10. Gas detection required by this section should be continuous without delay.

1509. Prevention of condensation in fuel supply line

1.

Where gaseous ammonia fuel is supplied to a consumer, the following should be monitored:

(1) fuel pipe wall temperature; and
(2) fuel pressure.

2. The control system should be capable of calculating the dynamic dew point based on measurements

of fuel pressure and fuel pipe wall temperature. If fuel pipe wall temperature falls within 10 °C of
the calculated dew point of the fuel, the fuel system should shut down and fuel system should be
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purged of ammonia fuel.

1510. Ventilation

Any reduction of the required ventilating capacity in tank connection spaces, fuel preparation rooms
or other enclosed spaces containing fuel piping or other fuel equipment not protected by a secon-—
dary enclosure should give an audible and visual alarm on the navigation bridge or in a continuously
manned central control station or safety centre. Loss of ventilation should result in automatic closing
of valves as specified in table 1.

1511. Safety functions of fuel supply systems

1. If the fuel supply is shut off due to activation of an automatic valve, the fuel supply should not be
opened until the reason for the disconnection is ascertained and the necessary precautions taken. A
readily visible notice giving instruction to this effect should be placed at the operating station for
the shutoff valves in the fuel supply lines.

2. A caution placard or signboard should be permanently fitted in the machinery space containing
gas—fuelled engines, stating that heavy lifting, implying danger of damage to the fuel pipes, should
not be done unless the fuel supply lines are free from ammonia.

3. Compressors, pumps and fuel supply should be arranged for manual remote emergency stop from
the following locations as applicable:
(1) navigation bridge;
(2) cargo control room;
(3) onboard safety centre;
(4) engine control room;
(5) fire—control station; and
(6) adjacent to the exit of fuel preparation rooms.

4. The ammonia compressor should also be arranged for manual local emergency stop.
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Table 1 Monitoring of ammonia fuel installation
Automatic
Automatic | Automatic | shutdown | Automatic
shutdown | shutdown of fuel shutdown
Parameter Alarm : Remarks
of bunker of tank | preparation | of master
valve valve(s) room valve(s)
valve(s)
Local indication at
Ammonia detection in X all entrances to
enclosed spaces at 25 ppm (See the space, no
P PP Remarks) alarm at the alarm
system
High-level fuel tank X
High—-high level fuel tank X X X
Submerged fuel pumps, low X Stop fuel pumps at
level in tank low-low liquid level
Ammonia detection in X
bunker station at 110 ppm
Ammonia detection in X
bunker station at 220 ppm
Liquid leakage detection in X X Close valve at
bunker station low temperature
Ammonia detection in
secondary enclosure around X
bunkering lines at 110 ppm
Ammonia detection in
secondary enclosure around X X
bunkering lines at 220 ppm
Liquid leakage detection in
secondary enclosure around X X X
bunkering lines
Ammonia detection in tank X
connection space at 110 ppm
Ammonia detection on two
detectors in tank connection X X
space at 220 ppm
Liquid leakage detection in X N Close valve at
tank connection space low temperature
Ammonia detection in fuel
preparation room at 110 X
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Table 1 Monitoring of ammonia fuel installation (continued)

Automatic
Automatic | Automatic | shutdown | Automatic
shutdown | shutdown of fuel shutdown
Parameter Alarm : Remarks
of bunker of tank | preparation | of master
valve valve(s) room valve(s)
valve(s)
Ammonia detection on two
detectors in fuel preparation X X
room at 220 ppm
Liquid leakage detection in X X Close valve at low
fuel preparation room temperature
Ammonia detection in
secondary enclosure of fuel X
supply piping at 110 ppm
All valves required
to isolate the
leakage should
close.
Ammonia detection on two .
detectors in secondary Trah3|ent releases
X X X X which are
enclosure of fuel supply .
piping at 220 ppm expectled in normal
operation of the
consumers should
not cause
shutdown of the
consumers.
o o All valves required
Liquid leakage detection in )
to isolate the
secondary enclosure of fuel X X X X
supply pipes leakage should
close
Reduced ventilation in tank X
connection space
Loss of ventilation in tank X
connection space
Reduced ventilation in fuel X
preparation room
Loss of ventilation in fuel X
preparation room
Manually activated
emergency shutdown of X X
master fuel valve(s) engine
Ammonia concentration from
discharge of ARMS at 110 X
ppm

An alarm as indicated in table 1 should include an audible and visual alarm at a manned location in
accordance with the 2009 Code on Alerts and Indicators.



Annex 7 Requirements for Ships Using Ammonia as Fuel Annex 7

Section 16 Manufacture, Workmanship And Testing

1601. Goal

The provisions of Ch 16 of this Rules, should apply to ships using ammonia as fuel, where
appropriate.

Section 17 Drills And Emergency Exercises

1701. Drills and emergency exercises
1. Drills and emergency exercises on board should be conducted at regular intervals.

2. Such ammonia-related exercises could include for example:

(1) tabletop exercise;

(2) review of fuelling procedures based on the fuel handling manual;

(3) responses to potential contingences;

(4) tests of equipment intended for contingency response; and

(5) reviews that assigned seafarers are trained to perform assigned duties during fuelling and con-
tingency response.

3. Ammonia-related exercises may be incorporated into periodical drills required by SOLAS.

4. The response and safety system for hazards and accident control should be reviewed and tested.

Section 18 Operation

1801. Goal
Ch 18, 101. of this Rules is to be applied.

1802. Functional Requirements

This section is related to functional requirements in 202. 1 to 3, 10, 12, 15, 16 and 17. In partic—
ular, the following applies:

1. a copy of IMO Interim Guidelines, or national regulations incorporating the provisions of the same,
should be on board every ship covered by this Annex;

2. maintenance procedures and information for all ammonia-related installations should be available on
board:;

3. the ship should be provided with operational procedures including a suitably detailed fuel handling
manual, such that trained personnel can safely operate the fuel bunkering, storage and transfer sys-
tems; and

4, the ship should be provided with suitable emergency procedures.

1803. Reference to the IGF Code

Ch 18 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 19 Training

1901. Goal

The goal of this section is to ensure that seafarers on board ships to which this Annex apply are
adequately qualified, trained and experienced.

1902. Functional Requirements

1. The company should ensure that seafarers on board ships using ammonia fuel should have com-
pleted training to attain the abilities that are appropriate to the capacity to be filled, and duties and
responsibilities to be taken up.

2. The master, officers, ratings and other personnel on ships using ammonia fuel should have received
training and be qualified in the use of gaseous fuel in accordance with the STCW Convention and
the STCW Code, taking into account the specific hazards of ammonia.

Section 20 Personnel Protection

2001. Goal

The goal of this section is to ensure that protective equipment is provided for persons on board,
considering both routine operations and emergency situations and possible short— or long-term ef-
fects of ammonia exposure.

2002. Functional Requirements

This section is related to functional requirements in 202. 1, 12 and 16. In particular, the following
applies:

1. for the protection of crew members who are engaged in operations, maintenance of ammonia fuel
systems, and emergency response, the ship should have on board protective equipment suitable for
ammonia exposure, taking the exposure risk of different operations into account;

2. for the protection and treatment of crew members affected by ammonia leakages, the ship should
have on board suitable emergency equipment; and

3. suitable respiratory and eye protection for emergency escape purposes should be provided for every
person on board.

2003. Protective equipement

1. Suitable protective equipment, including eye protection, to a recognized national or international
standard, should be provided for protection of crew members engaged in normal operations related
to the ammonia fuel system.

2. Personal protective and safety equipment required in this section should be kept in suitable, clearly
marked lockers located in readily accessible places.

2004. Emergency equipement

1. Suitably marked decontamination showers and eyewashes should be available in convenient locations:

(1) close to bunkering stations;

2) close to exit from tank connection spaces;

3) close to exit from fuel preparation rooms;

4) in machinery spaces for ammonia—fuelled consumers; and
5) close to lifeboat embarkation stations.

o~ o~~~

2. The showers and eyewashes should be operable in all ambient conditions. A heating system with
temperature control is required if pipe routeing of the water supply exposes the piping to freezing
conditions. Water supply capacity should be sufficient for simultaneous use of at least two units.
Thermal insulation is not considered as an alternative to a system with temperature control.
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3. A stretcher that is suitable for hoisting an injured person from spaces, such as tank hold spaces,
should be kept in a readily accessible location.

4, The ship should have onboard medical first aid equipment, including oxygen resuscitation equipment,
based on the requirements of the Medical First Aid Guide (MFAG) for ammonia.

5. Suitable respiratory and eye protection for emergency escape purposes should be provided for every
person on board, subject to the following:

(1) filter-type respiratory protection is unacceptable;

(2) self-contained breathing apparatus should have at least 15 minutes of service time; and

(3) emergency escape respiratory protection should not be used for fire-fighting or cargo handling
purposes and should be marked to that effect.

2005. Safety equipement

1. Sufficient, but not less than three complete sets of safety equipment, should be provided in addition
to fire=fighter's outfits required by SOLAS regulation 11-2/10.10. These additional sets should provide
adequate personal protection to permit entry and work in a gas—filled space, and be equipped with
two—-way portable radiotelephone apparatus comprising of earpiece with microphone and push-to—talk
units. This equipment should consider the nature of ammonia.

2. Each complete set of safety equipment should consist of:

(1) one self-contained positive pressure air breathing apparatus incorporating full face mask not us-
ing stored oxygen and having a capacity of at least 1,200 litres of free air. Each set should be
compatible with that required by SOLAS regulation 11-2/10.10;

(2) gastight protective clothing, boots and gloves to a recognized standard;

(3) steel-cored rescue line with belt; and

(4) explosion—proof lamp.

3. An adequate supply of compressed air should be provided and should consist of:

(1) at least one fully charged spare air bottle for each breathing apparatus required by 1;

(2) an air compressor of adequate capacity capable of continuous operation, suitable for the supply
of high—pressure air of breathable quality; and

(8) a charging manifold capable of dealing with sufficient spare breathing apparatus air bottles for
the breathing apparatus required by 1.

4, The compressed air equipment should be inspected at least once a month by a responsible officer
and the inspection should be logged in the ship's records. This equipment should also be inspected
and tested by a competent person at least once a year.
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Present

Amendment

Note

CHAPTER 1 GENERAL

Section 1 General

101. Application

1. This Rules applies to ships using low-flashpoint fuels. However, does
not apply to the ships specified in the following.

(1) Ships carrying liquefied gases in bulk using their cargoes as fuel
and complying with the requirements of Pt 7, Ch 5 of Rules for
the classification of steel ships

(2) Ships carrying liquefied gases in bulk using other low-flashpoint
gaseous fuels provided that the fuel storage and distribution sys-—
tems design and arrangements for such gaseous fuels comply
with the requirements of Pt 7, Ch 5 of Rules for the classification
of steel ships.

(3) Notwithstanding the requirement specified in (1) and (2), some re—
quirements of this rules may be applied if specified in Pt 7, Ch 5
of Rules for the classification of steel ships. (2027)

2. Notwithstanding the requirement specified in 1, for the ships specified
in the following (1) or (2), some requirements of this Rules may be
modified, as appropriate.

(1) ships to which SOLAS II-1 does not apply; or
(2) ships which are subjected to Korean Ship Safety Act and
Notification having a restricted to domestic service.

3. Ch 5 to Ch 15 of this Rules applies to ships using natural gas as
fuel, either in its liquefied or gaseous state.

4. Annex 5 applies to ships using methyl/ethyl alcohol as fuel. (2027)
5. Annex 6 applies to ships using LPG as fuel. (2025)

6. In addition to the requirements in this Rules, they meet other related
requirements in Rules for the classification of steel ships.

CHAPTER 1 GENERAL

Section 1 General

101. Application

1. This Rules applies to ships using low-flashpoint fuels. However, does
not apply to the ships specified in the following.

(1) Ships carrying liquefied gases in bulk using their cargoes as fuel
and complying with the requirements of Pt 7, Ch 5 of Rules for
the classification of steel ships

(2) Ships carrying liquefied gases in bulk using other low-flashpoint
gaseous fuels provided that the fuel storage and distribution sys—
tems design and arrangements for such gaseous fuels comply
with the requirements of Pt 7, Ch 5 of Rules for the classification
of steel ships.

(3) Notwithstanding the requirement specified in (1) and (2), some re—
quirements of this rules may be applied if specified in Pt 7, Ch 5
of Rules for the classification of steel ships. (2027)

2. Notwithstanding the requirement specified in 1, for the ships specified
in the following (1) or (2), some requirements of this Rules may be
modified, as appropriate.

(1) ships to which SOLAS II-1 does not apply; or
(2) ships which are subjected to Korean Ship Safety Act and
Notification having a restricted to domestic service.

3. Ch 5 to Ch 15 of this Rules applies to ships using natural gas as
fuel, either in its liquefied or gaseous state.

4. Annex 5 applies to ships using methyl/ethyl alcohol as fuel. (2027)
5. Annex 6 applies to ships using LPG as fuel. (2025)
6. Annex 7 applies to ships using ammonia as fuel. (2025)

6:7. In addition to the requirements in this Rules, they meet other re—
lated requirements in Rules for the classification of steel ships.

(Effective date :
mmediately)
*MSC.1/Circ.1687




Present

Amendment

Note

CHAPTER 4 CLASSIFICATION AND SURVEYS

Section 2 Classification

201. Class notations

Ships satisfying the requirements of this Rules may be given a nota-
tion "LFFS" as additional special feature notations and details are as
follows. (2021)

. LFFS(DF-LNG): Dual fuel engines using LNG as fuel are installed

2. LFFS(SF-LNG): Single fuel engines using LNG as fuel are installed

. LFFS(DF-Methanol): Dual fuel engines using methyl alcohol as fuel are
installed

. LFFS(SF-Methanol): Single fuel engines using methyl alcohol as fuel
are installed

. LFFS(DF-Ethanol): Dual fuel engines using ethyl alcohol as fuel are
installed

. LFFS(SF-Ethanol): Single fuel engines using ethyl alcohol as fuel are
installed

CHAPTER 4 CLASSIFICATION AND SURVEYS

Section 2 Classification

201. Class notations

Ships satisfying the requirements of this Rules may be given a nota-
tion "LFFS" as additional special feature notations and details are as
follows. (2025,

. LFFS(DF-LNG): Dual fuel engines using LNG as fuel are installed
2. LFFS(SF-LNG): Single fuel engines using LNG as fuel are installed

. LFFS(DF-Methanol): Dual fuel engines using methyl alcohol as fuel are

installed

. LFFS(SF-Methanol): Single fuel engines using methyl alcohol as fuel

are installed

. LFFS(DF-Ethanol): Dual fuel engines using ethyl alcohol as fuel are

installed

. LFFS(SF-Ethanol): Single fuel engines using ethyl alcohol as fuel are

installed

. LFFS(DF-Ammonia): Dual fuel engines using ammonia as fuel are in-

stalled

. LFFS(SF-Ammonia): Single fuel engines using ammonia as fuel are in-

stalled

(Effective date :

mmediately)
*MSC.1/Circ.1687
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(Annex 7 - Newly established)
Annex 7 Requirements for Ships Using Ammonia as Fuel (2025)

Section 1 General

101. Application

1. Unless expressly provided otherwise, this Annex apply to ships using ammonia as fuel. This Annex
does not address ships using ammonia cargo as fuel.

2. The requirements of this Annex are prescribed in addition to the requirements in the Rules for the
Classification of Ships Using Low-flashpoint Fuels(hereafter referred to “this Rules”). Except where
specially required in this Annex, the relevant requirements in the Rules are to be applied. (The
terms 'LNG', 'natural gas' are to be construed as 'ammonia’ respectively.)

102. Definitions

For the purpose of this Annex, the terms used have the meanings defined in the following
paragraphs. Terms not defined have the same meaning as in Pt 8 of Rules for the Classification of
Steel Ships and this Rules for the Classification of Ships using Low—flashpoint Fuels.

1. Ammonia means an inorganic compound represented by the chemical formula NH3. In this Annex,
ammonia either in its liquefied or gaseous state is referred to as ammonia.

2. Fuel means ammonia, either in its liquefied or gaseous state.
3. Fuel consumer means any unit within the ship using ammonia as a fuel.

4. Source of release means a point or location from which a gas, vapour, mist or liquid may be re—
leased into the atmosphere so that an explosive and/or toxic atmosphere could be formed.

5. Toxic area means an area in which ammonia is or may be expected to be present.

6. Toxic space means an enclosed or semi—enclosed space in which ammonia is or may be expected
to be present. A gas—safe machinery space is not considered to be a toxic space.

7. Enclosed space means any space within which, in the absence of artificial ventilation, the ventilation
will be limited, and any explosive and/or toxic atmosphere will not be dispersed naturally.

103. Alternative design

1. This Annex contains functional requirements for all appliances and arrangements related to the usage
of ammonia as fuel.

2. Appliances and arrangements of ammonia fuel systems may deviate from those set out in this
Annex, provided such appliances and arrangements meet the intent of the goal and functional re-
quirements concerned and provide an equivalent level of safety to the relevant sections.

3. The equivalence of the alternative design should be demonstrated as specified in SOLAS Regulation
[1-1/55 and approved by the Society. However, the Society should not allow operational methods or
procedures to be applied as an alternative to a particular fitting, material, appliance, apparatus, item
of equipment or type thereof which is prescribed by this Annex.
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Section 2 Goal and Functional Requirements

. Goal
2, 101. of this Rules is to be applied.

. Functional requirements

The safety, reliability and dependability of the systems should be equivalent to that achieved with
new and comparable conventional oil-fuelled main and auxiliary machinery.

The probability and consequences of ammonia-related hazards should be limited to a minimum
through arrangement and system design, such as ventilation, detection, containment and safety
actions. In the event of ammonia leakage or failure of the risk-reducing measures, necessary safety
actions should be initiated.

The design philosophy should ensure that risk-reducing measures and safety actions for the fuel in—
stallation do not lead to an unacceptable loss of power.

Hazardous areas, toxic areas and toxic spaces should be restricted, as far as practicable, to minimize
the potential risks that might affect the safety of the ship, persons on board, and equipment.

Equipment installed in hazardous areas should be minimized to that required for operational purposes
and should be suitably and appropriately certified.

Unintended accumulation of explosive, flammable or toxic gas concentrations should be prevented.
System components should be protected against external damage.
Sources of ignition in hazardous areas should be minimized to reduce the probability of explosions.

Sources of ammonia release should be minimized to reduce the probability of ammonia exposure to
humans and the environment.

. Measures to minimize the health hazards associated with exposure to ammonia should be provided.

Direct release of ammonia into the atmosphere during normal operation and during any foreseeable
and controllable abnormal scenario should be avoided.

Safe and suitable fuel supply, storage and bunkering arrangements should be made, capable of re—
ceiving and containing the fuel in the required state without leakage. Other than when necessary
for safety reasons, fuel supply, storage and bunkering arrangements should be designed to prevent
venting under all normal operating conditions, including idle periods.

Piping systems, containment and overpressure relief arrangements that are of suitable design, con—
struction and installation for their intended application should be provided.

Machinery, systems and components should be designed, constructed, installed, operated, main-—
tained and protected to ensure safe and reliable operation.

Suitable control, alarm, monitoring and shutdown systems should be provided to ensure safe and
reliable operation.

Fixed fuel vapour and/or leakage detection suitable for all spaces and areas concerned should be
arranged.

Fire detection, protection and extinction measures appropriate to the hazards concerned should be
provided.

Commissioning, trials and maintenance of fuel systems and gas utilization machinery should satisfy
the goal in terms of safety, availability and reliability.

The technical documentation should permit an assessment of the compliance of the system and its
components with the applicable rules, guidelines, design standards used and the principles related
to safety, availability, maintainability and reliability.

. A single failure in a technical system or component should not lead to an unsafe or unreliable
situation.
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Section 3 General Requirements

301. Goal

Ch 3, 101. of this Rules is to be applied.

302. Risk assessment

1.

A holistic risk assessment should be conducted to ensure that risks arising from the use of ammo-
nia as fuel affecting persons on board, the environment, the structural strength, or the integrity of
the ship and its sub—systems are addressed. Consideration should be given to the hazards asso-
ciated with physical layout, operation and maintenance, following any reasonably foreseeable failure.

. The risk assessment should specifically consider the ammonia system integrity with focus on its

ability to prevent and isolate leakages and also evaluate potential toxicity hazards, ignition mecha-
nisms and consequences of ignition. Special consideration should be given, but not limited to, the
following specific ammonia—related hazards and topics:

(1) loss of function

(2) component damage
(3) fire

(4) explosion
(5) toxicity
(6) electric shock.

Risks, which cannot be eliminated, should be mitigated as necessary. Details of risks, and the
means by which they are mitigated, should be documented in accordance with applicable require—
ments in Guidance for Approval of Risk-based Ship Design.

303. Limitation of explosion consequences

An explosion in any space containing any potential sources of release and potential ignition sources

should not:

1. cause damage to or disrupt the proper functioning of equipment/systems located in any space other
than that in which the incident occurs;

2. damage the ship in such a way that flooding of water below the main deck or any progressive
flooding occurs;

3. damage work areas or accommodation in such a way that persons who stay in such areas under
normal operating conditions are injured;

4, damage ship personnel normally present in work or accommodation spaces under normal operating
conditions;

5. disrupt the proper functioning of control stations and switchboard rooms necessary for power dis—
tribution;

6. damage life—saving equipment or associated launching arrangements;

7. disrupt the proper functioning of fire—fighting equipment located outside the explosion-damaged

space;

. affect other areas of the ship in such a way that chain reactions involving, inter alia, cargo, ammo-

nia and bunker oil may arise; or

. prevent persons' access to life-saving appliances or impede escape routes.
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Section 4 Classification and Surveys

401. General

1. The classification and surveys of ships intended to be classed with the Society or classed with the

Society are to be in accordance with the requirements specified in this section.

2. In the case of items not specified in this section, the requirements specified in Pt 1 of Rules for

the classification of steel ships are to be applied.

402. Class notations

Ships satisfying the requirements of this Annex may be given a notation LFFS(DF-Ammonia,
SF-Ammonia) as additional special feature notations.

403. Maintenance of classification

1.

Ships classed with the Society are to be subjected to the surveys to maintain the classification and
are to be maintained in good condition in accordance with the requirements specified in this Annex.

Plans and particulars of any proposed alterations to the approved scantlings or arrangements of hull,
machinery or equipment are to be submitted for approval by the Society before the work is com-
menced and such alterations are to be Surveyed by the Society.

404. Classification Survey during Construction

1.

General

At the Classification Survey during Construction, the hull, machinery and equipment are to be exam-
ined in detail in order to ascertain that they meet the relevant requirements of this Annex.

. Plan and Documents

For a ship in which ammonia fuelled engine is installed, plans and documents, specified below 3
and 4, are to be submitted and approved before the work is commenced. And, the Society, where
considered necessary, may require further plans and documents other than those specified below.

. Plan and data for approval

In addition to Ch 4, 203. 3 of this Rules, the following plans and documents are to be submitted.
(1) Arrangement plan required by Ch 4, 203. 3 (1) of this Rules is also to include the followings;
(A) Toxic area/Toxic space
(B) Spaces where ammonia release mitigation systems are installed

Plan and data for reference

In addition to Ch 4, 203. 4 of this Rules, the following plans and documents are to be submitted.
(1) The operation manual is to include response procedure for emergency ammonia release.
(2) Following plans and data of ammonia release mitigation systems
(A) Specification of ammonia release mitigation systems
(B) Calculation of ammonia release mitigation system capacity
(3) Data for dispersion analysis and ventilation analysis
(4) Data for a risk analysis according to 302.

405. Periodical Surveys

Ch 4, Sec 3 of this Rules is to be applied.
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Section 5 Ship Design and Arrangement

501. Goal

Ch 5, 101. of this Rules is to be applied.

502. Functional requirements

This section is related to functional requirements in 202. 1 to 3, 5 t0 9, 13 to 16, 18 and 20. In
particular the following apply:

. the fuel tank(s) should be located in such a way that the probability for the tank(s) to be damaged

following a collision or grounding is reduced to a minimum taking into account the safe operation of
the ship and other hazards that may be relevant to the ship;

fuel containment systems, fuel piping and other fuel sources of release should be so located and
arranged that released ammonia is led to a recovery system, treatment system or a safe location in
the open air;

the access or other openings to spaces containing fuel sources of release should be so arranged
that flammable, asphyxiating or toxic gas cannot escape to spaces that are not designed for the
presence of such gases taking into account the specific gravity and dispersion characteristics of am-
monia gas;

fuel piping and fuel supply system should be protected against mechanical damage:

5. the propulsion and fuel supply system should be so designed that safety actions after any ammonia

leakage do not lead to an unacceptable loss of power;

the probability of an explosion in a machinery space with ammonia—fuelled machinery should be
minimized; and

the space where machinery and equipment fuel are installed should be designed to minimize the
risk of exposure of persons on board to leaked ammonia.

503. General requirements

1.
2.

Fuel storage tanks should be protected against mechanical damage.

Fuel storage tanks and/or equipment located on open deck should be located to ensure sufficient
natural ventilation to prevent accumulation of ammonia.

Mustering stations and life-saving equipment, and access to such stations and equipment, should
not be located in toxic areas as specified in 12-104.

Air intakes, outlets and other openings into the accommodation, service and machinery spaces, con—
trol stations and other non-toxic spaces in the ship should not be located in toxic areas as speci—
fied in 12-104.

504. Protection of fuel tanks from collision and grounding

Unless expressly provided otherwise, the requirements of Ch b, 302. 1 to 3 of this Rules should
apply to ships using ammonia as fuel.

505. Machinery space arrangement

1.

3.

Machinery spaces containing ammonia fuel systems and/or ammonia—fuelled machinery should be
arranged such that the spaces may be considered gas safe under all conditions, normal as well as
abnormal conditions, i.e. inherently gas safe.

In a gas—safe machinery space, a single failure cannot lead to release of fuel gas into the machi-
nery space.

A gas—safe machinery space may be arranged as a conventional machinery space.

4. A single failure within the fuel system should not lead to a fuel release into the machinery space.

5. All fuel piping within machinery space boundaries should be enclosed in a gastight enclosure, taking
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into account Ch 9, Sec 6 of this Rules.

6. Access to machinery spaces should not be arranged from toxic areas or toxic spaces.

506. Location and protection of fuel piping
1. Fuel pipes and fuel supply systems should not be located less than 800 mm from the ship's side.

2. Fuel piping should not be led directly through accommodation spaces, service spaces, electrical
equipment rooms or control stations as defined in the Pt. 8 of Rules for the Classification of Steel
Ships, even though the piping is protected by secondary enclosures.

3. Fuel pipes led through ro-ro spaces, special category spaces and on open decks should be pro-
tected against mechanical damage.

507. Fuel preparation room design

1. Fuel preparation rooms

(1) Fuel process equipment should be arranged in a fuel preparation room arranged in accordance
with provisions in this Annex. As an exemption to this provision, vaporizers, heat exchangers and
motors for pumps submerged in tanks may also be located in tank connection spaces.

(2) When fuel preparation rooms cannot be located on open deck, or accessed from open deck, ac-
cess should be provided through an airlock in compliance with 511..

(3) Fuel preparation rooms should be designed to safely contain fuel leakages. The fuel preparation
room boundaries should be gastight towards other spaces in the ship.

(4) The probable maximum leakage into the fuel preparation room should be determined based on
detail design, detection and shutdown systems.

(5) The material of the boundaries of the fuel preparation room should have a design temperature
corresponding with the lowest temperature it can be subjected to in a probable maximum leak-
age scenario, unless the boundaries of the space, i.e. bulkheads and decks, are provided with
suitable thermal protection.

(6) The fuel preparation room should be fitted with ventilation arrangements ensuring that the space
can withstand any pressure build—up caused by vaporization of the liquefied fuel.

(7) The fuel preparation room entrance should be arranged with a sill height exceeding the liquid
level resulting from a calculated maximum leakage, but should in no case be lower than 300
mm.

(8) Fuel preparation room entrances should be arranged with water screens having constantly avail-
able water supply. The water screen should be possible to activate from a safe location outside
the fuel preparation room toxic zone if an ammonia leak occurs. The water screens should be
arranged on the outside of the fuel preparation room. The arrangement should include the means
to safely manage any ammonia effluent produced in their operation.

(9) A leakage in the fuel preparation room should not render necessary safety functions out of order
due to low temperatures caused by the evaporation of leaking fuel.

(10) Fuel preparation rooms should be designed to manage any ammonia release for personnel to
enter safely.

2. Tank connection spaces

(1) Fuel tank connections, flanges and tank valves should be located in a tank connection space ar-
ranged in accordance with the provisions in this Annex. Apart from fuel process equipment al-
lowed in tank connection spaces as defined in 1. (1), tank connection spaces and fuel prepara-
tion rooms should not be combined.

(2) Tank connection spaces should be designed to safely contain fuel leakages. The tank connection
space boundaries should be gastight towards other spaces in the ship.

(3) The material of the bulkheads of the tank connection space should have a design temperature
corresponding with the lowest temperature it can be subject to in a probable maximum leakage
scenario.

(4) The probable maximum leakage into the tank connection space should be determined based on
detail design, detection and shutdown systems.

(5) Tank connection spaces should be fitted with ventilation arrangements ensuring that the spaces
can withstand any pressure build-up caused by vaporization of the liquefied fuel.

(6) Tank connection space entrances should be arranged with a sill height exceeding the liquid level
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resulting from a calculated maximum leakage, but should in no case be lower than 300 mm.

(7) Tank connection space entrances should be arranged with water screens having constantly avail-
able water supply. The water screen should be possible to activate from a safe location outside
the tank connection space toxic zone if an ammonia leak occurs. The water screens should be
arranged on the outside of the tank connection spaces. The arrangement should include the
means to safely manage any ammonia effluent produced in their operation.

(8) Unless the access to the tank connection space is independent and direct from open deck, it
should be provided through a bolted hatch. The bolted hatch should be located in a protective
entry space of gastight construction with a self-closing gastight door. The access should be ar-
ranged to facilitate the evacuation of an injured person from the tank connection space by per—
sonnel wearing breathing apparatus and PPE.

(9) A leakage in the tank connection space should not render necessary safety functions out of or-
der due to low temperatures caused by the evaporation of leaking fuel.

3. Fuel bunkering stations

(1) The location and arrangement of the bunkering station, including whether open, enclosed, or
semi—enclosed, should be subject to special consideration within the risk assessment. Depending
on the arrangement this may include, but is not limited to:

(A) segregation from other areas of the ship;

B) hazardous and toxic area plans for the ship;

C) requirements for forced ventilation;

D) requirements for leakage detection;

E) safety actions related to leakage detection;

F) access to bunkering station from non-hazardous areas through airlocks; and
(G) monitoring of bunkering station by direct line of sight or closed—circuit television (CCTV).

(2) Mechanical spray shielding should be arranged around potential leakage sources from the ammo-
nia system in the bunkering station.

(3) The bunker station should be located in an area where sufficient space for efficient work and
access is ensured for the personnel involved in bunkering and their equipment while wearing
SCBA and PPE, and to ensure that, in an emergency, they have a clear escape route.

(
(
(
(
(

508. Bilge systems

1.

Bilge systems installed in areas where fuel covered by this Annex can be present should be segre—
gated from the bilge system of spaces where fuel cannot be present.

Where fuel is carried in a fuel containment system requiring a secondary barrier, suitable drainage
arrangements for dealing with any leakage into the hold or insulation spaces through the adjacent
ship structure should be provided. The bilge system should not lead to pumps in spaces having no
risks of ammonia. Means of detecting such leakage should be provided.

3. The hold or interbarrier spaces of type A independent tanks for liquid gas should be provided with a

drainage system suitable for handling liquid fuel in the event of fuel tank leakage or rupture.

509. Drip trays

1.

Drip trays should be fitted where leakage may occur which can cause damage to the ship structure
or where limitation of the area which is affected from a spill is necessary.

2. Drip trays should be made of suitable material.

The drip tray should be thermally insulated from the ship's structure so that the surrounding hull or
deck structures are not exposed to unacceptable cooling, in case of leakage of liquid fuel.

Each tray should be fitted with a drain valve to enable water to be drained over the ship's side
where the tray is installed in a location where water may be retained.

Each tray should have a sufficient capacity to ensure that the assumed maximum amount of spill
according to the risk assessment can be handled.

Drip trays should be provided with means to safely drain or transfer spills that contain ammonia to
be contained or treated.
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510. The arrangement of entrances and other openings in enclosed spaces

1.

Direct access should not be permitted from a non-hazardous area to a hazardous area. Where such
openings are necessary for operational reasons, an airlock which complies with 511. should be
provided.

2. Direct access should not be permitted from a non-toxic space to a toxic area or space. Where such

openings are necessary for operational reasons, an airlock which complies with 511. should be
provided.

3. For inerted spaces, access arrangements should be such that unintended entry by personnel should

be prevented. If access to such spaces is not from an open deck, sealing arrangements should en-
sure that leakages of inert gas to adjacent spaces are prevented.

4. Arrangements for fuel storage hold spaces, void space, fuel tanks and other spaces classified as

hazardous/toxic areas or spaces should be such as to allow entry and inspection of any such space
by ship personnel wearing PPE and breathing apparatus, as well as to allow for the evacuation of
injured or unconscious ship personnel. Such arrangements should comply with the following:

(1) Access should be provided as follows:

(A) access to all fuel tanks. Access should be directly from open decks as far as practicable;

(B) access through horizontal openings, hatches or manholes. The size should be sufficient to al-
low a person wearing a breathing apparatus to ascend or descend any ladder without ob-
struction, and also to provide a clear opening to facilitate the hoisting of an injured person
from the bottom of the space. The minimum clear opening is to be not less than 600 mm x
600 mm:

(C) access through vertical openings or manholes providing passage through the length and
breadth of the space. The minimum clear opening should be not less than 600 mm x 800
mm at a height of not more than 600 mm from the bottom plating, unless gratings or other
footholds are provided; and

(D) circular access openings to type C tanks are to have a diameter of not less than 600 mm.

(2) The sizes referred to in (1) (B) and (C) may be decreased, if 4. can be met to the satisfaction
of the Society.

(3) Where fuel is carried in containment systems requiring secondary barriers, (1) (B) and (C) do not
apply to spaces separated from hold spaces by a single gastight steel boundary. Such spaces
are to be provided only with direct or indirect access from open decks, excluding any enclosed
non—hazardous areas.

511. Airlocks

1.

An airlock is a space enclosed by gastight bulkheads with two substantially gastight doors spaced at
least 1.5 m and not more than 2.5 m apart. Unless subject to the requirements of the International
Convention on Load Lines, the door sill should not be less than 300 mm in height. The doors
should be self-closing without any holding back arrangements.

. Airlocks should be mechanically ventilated at an overpressure relative to the adjacent hazardous/toxic

area oOr space.

. The airlock should be designed in a way that no gas can be released to safe spaces in case of the

most critical event in the gas—dangerous space separated by the airlock. The events should be eval—-
uated in the risk analysis according to 302..

. Airlocks should have a simple geometrical form. They should provide free and easy passage and

should have a deck area not less than 1.5 m?. Airlocks should not be used for other purposes, for
instance as storerooms.

. An audible and visual alarm system to give a warning on both sides of the airlock should be pro-

vided to indicate if more than one door is moved from the closed position.

. For non-hazardous/non-toxic spaces with access from hazardous/toxic spaces below deck where the

access is protected by an airlock, upon loss of underpressure in the hazardous/toxic space, access
to the space is to be restricted until the ventilation has been reinstated. Audible and visual alarms
should be given at a manned location to indicate both loss of pressure and opening of the airlock
doors when pressure is lost.



Annex 7 Requirements for Ships Using Ammonia as Fuel Annex 7

Section 6 Fuel Containment System

601. Goal

The goal of this section is to provide that ammonia storage is adequate so as to minimize the risk
to personnel, the ship and the environment to a level that is equivalent to a conventional oil-fuelled
ship.

602. Functional requirements

This section relates to functional requirements in 202. 1, 2, 5, 7 and 8 to 18. In particular, the fol-
lowing apply:

. the fuel containment system should be so designed that a leak from the tank or its connections

does not endanger the ship, persons on board or the environment. Potential dangers to be avoided
include:

(1) exposure of ship materials to temperatures below acceptable limits;

(2) flammable fuels spreading to locations with ignition sources;

(3) toxicity potential and risk of oxygen deficiency due to fuels and inert gases;

(4) restriction of access to muster stations, escape routes and life-saving appliances (LSA); and
(5) reduction in availability of LSA;

the pressure and temperature in the fuel tank should be kept within the design limits of the con-
tainment system and possible carriage requirements of the fuel; and

the fuel containment arrangement should be so designed that safety actions after any ammonia
leakage do not lead to an unacceptable loss of power.

603. General requirements

1.
2.

The ammonia fuel should be stored in a refrigerated state at atmospheric pressure.

Tank connection spaces and fuel storage hold spaces other than for tank type C should be gastight
towards adjacent spaces. These spaces should not be adjacent to accommodation spaces, service
spaces, electrical equipment rooms and control stations by a single bulkhead or deck. "Adjacent’
means linear contact and point contact.

Pipe connections to the fuel storage tank should be mounted above the highest liquid level in the
tanks, except for type C fuel storage tanks. Connections below the highest liquid level may how-
ever, also be accepted for other tank types after special consideration by the Society.

Piping between the tank and the first valve which release liquid in case of pipe failure should have
safety equivalent to a type C tank, with dynamic stress not exceeding the values given in Ch 6,
415. 3 (1) (B) of this Rules.

If piping is connected below the liquid level of the tank, it has to be protected by a secondary bar—
rier up to the first valve.

6. Means should be provided whereby liquefied gas in the storage tanks can be safely emptied.

It should be possible to empty, purge and vent fuel storage tanks with fuel piping systems.
Instructions for carrying out these procedures must be available on board. Inerting should be per-
formed with an inert gas prior to venting with dry air to avoid an explosion—hazardous atmosphere
in tanks and fuel pipes. For further information, the provisions of the Ch 6, Sec 10 of this Rules
should be taken into account.

604. Liquefied ammonia fuel containment

1.

Unless expressly provided otherwise, the requirements of Ch 6, Sec 4 of this Rules should apply to
ships using ammonia as fuel.

2. The provision of Ch 6, 401. 3 of this Rules related to portable tanks should not apply to ships using

ammonia as fuel.
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605. Portable liquefied ammonia fuel containment

1. The requirements of Ch 6, Sec 5 of this Rules should not apply to ships using ammonia as fuel.

606. Compressed fuel containment

1. The requirements of Ch 6, Sec 6 of this Rules should not apply to ships using ammonia as fuel.

607. Pressure relief system

1. General

(1) All fuel storage tanks should be provided with a pressure relief system appropriate to the design
of the fuel containment system and the fuel being carried. Fuel storage hold spaces, interbarrier
spaces and tank connection spaces, which may be subject to pressures beyond their design ca-
pabilities, should also be provided with a suitable pressure relief system. Pressure control sys—
tems specified in 609. should be independent of the pressure relief systems.

(2) Fuel storage tanks which may be subject to external pressures above their design pressure
should be fitted with vacuum protection systems.

2. Pressure relief systems for liquefied ammonia fuel tanks

(1) Liguefied ammonia fuel tanks should be fitted with a minimum of two pressure relief valves
(PRVs) allowing for disconnection of one PRV in case of malfunction or leakage.

(2) Interbarrier spaces should be provided with pressure relief devices. For membrane systems, the
designer should demonstrate adequate sizing of interbarrier space PRVs.

(3) The opening pressure of the pressure relief valves (PRVs) should not be higher than the vapour
pressure that has been used in the design of the tank. Valves comprising not more than 50% of
the total relieving capacity may be set at a pressure up to 5% above MARVS to allow sequential
lifting, minimizing unnecessary release of vapour.

(4) The following temperature provisions apply to PRVs fitted to pressure relief systems:

(A) PRVs on fuel tanks with a design temperature below 0 °C should be designed and arranged
to prevent their becoming inoperative due to ice formation;

(B) the effects of ice formation due to ambient temperatures should be considered in the con-
struction and arrangement of PRVs;

(C) PRVs should be constructed of materials with a melting point above 925 °C. Lower melting
point materials for internal parts and seals may be accepted provided that fail-safe operation
of the PRV is not compromised; and

(D) sensing and exhaust lines on pilot-operated relief valves should be of suitably robust con-
struction to prevent damage.

(5) In the event of a failure of a fuel tank PRV, a safe means of emergency isolation should be
available, as follows:

(A) procedures should be provided and included in the operation manual (refer to Section 18);

(B) the procedures should allow only one of the installed PRVs for the liquefied gas fuel tanks
to be isolated, physical interlocks should be included to this effect. and

(C) isolation of the PRV should be carried out under the supervision of the master. This action
should be recorded in the ship's log, and at the PRV.

(6) Each pressure relief valve installed on a liquefied ammonia fuel tank should be connected to a
venting system, which should be:

(A) so constructed that the discharge will be unimpeded and normally be directed vertically up-
wards at the exit;

(B) arranged to minimize the possibility of water or snow entering the vent system; and

(C) arranged such that the height of vent exits should not be less than B/3 or 6 m, whichever
is the greater, above the weather deck and 6 m above working areas and walkways.
However, vent mast height could be limited to lower value according to special consideration
by the Society.

(7) The outlet from the pressure relief valves should normally be located at least B (greatest mould-
ed breadth) or 25 m, whichever is less, from the nearest:

(A) air intake, air outlet or opening to accommodation, service and control spaces, or other
non—hazardous area; and

(B) exhaust outlet from machinery installations.

(8) All other fuel gas vent outlets should also be arranged in accordance with (6) and (7). Means
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should be provided to prevent liquid overflow from gas vent outlets, due to hydrostatic pressure
from spaces to which they are connected.

(9) In the vent piping system, means for draining liquid from places where it may accumulate
should be provided. The PRVs and piping should be arranged so that liquid cannot, under any
circumstances, accumulate in or near the PRVs.

(10) Suitable protection screens of not more than 13 mm square mesh should be fitted on vent
outlets to prevent the ingress of foreign objects without adversely affecting the flow.

(11) All vent piping should be designed and arranged not to be damaged by the temperature varia-
tions to which it may be exposed, forces due to flow or the ship's motions.

(12) PRVs should be connected to the highest part of the fuel tank. PRVs should be positioned on
the fuel tank so that they will remain in the vapour phase at the filling limit (¥L) as given in
608., under conditions of 15° list and 0.015L trim, where L is defined in Ch 1, 102. 25 of this
Rules.

3. Sizing of pressure relieving system

(1) Sizing of pressure relief valves
(A) PRVs are to have a combined relieving capacity for each liquefied gas fuel tank to discharge

the greater of the following, with not more than a 20 % rise in liquefied gas fuel tank pres—

sure above the MARVS:

(@) the maximum capacity of the liquefied gas fuel tank inerting system if the maximum at-
tainable working pressure of the liquefied gas fuel tank inerting system exceeds the
MARVS of the liquefied gas fuel tanks; or

(b) vapors generated under fire exposure computed using the following formula:

Q = FGA" (m®/s)

where:

@ = minimum required rate of discharge of air at standard conditions of 273.15
Kelvin (K) and 0.1013 MPa.

F = fire exposure factor for different liquefied gas fuel types:
F = 1.0 for tanks without insulation located on deck;
F = 0.5 for tanks above the deck when insulation is approved by the Society.
(Approval will be based on the use of a fireproofing material, the thermal
conductance of insulation, and its stability under fire exposure);
F = 0.5 for uninsulated independent tanks installed in holds;
F = 0.2 for insulated independent tanks in holds (or uninsulated independent
tanks in insulated holds);
F = 0.1 for independent tanks in inerted holds (or uninsulated independent
tanks in inerted, insulated holds); and
F = 0.1 for membrane tanks.

G = gas factor according to formula:

_ 124 [ZT
LD\ M
where:

T = temperature in Kelvin at relieving conditions, i.e. 120% of the pressure at
which the pressure relief valve is set;
L = latent heat of the material being vaporized at relieving conditions, in kJ/kg;

D = a constant based on relation of specific heats k and is calculated as follows:

k+1

_ 2 k—1
D= k(k+1)
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A

(B) For tanks in

k = ratio of specific heats at relieving conditions, and the value of which is
between 1.0 and 2.2. If k is not known, D = 0.606 is to be used;
Z = compressibility factor of the gas at relieving conditions; if not known, Z =
1.0 is to be used;
M = molecular mass of the product.
The gas factor of each liquefied gas fuel to be carried is to be determined
and the highest value is to be used for PRV sizing.

= external surface area of the tank (m?), as for different tank types, as shown in
Fig 7.1.

fuel storage hold spaces separated from potential fire loads by cofferdams or

surrounded by ship spaces with no fire load, the following should apply:

If the pressure relief valves have to be sized for fire loads, the fire factors may be reduced

to the followi

ng values:

F=0b5t F=025
F=02t% F=01

(C) The required
M

a

where density of

mass flow of air at relieving conditions is given by:
ir Q X Ouir (kg/s)

air (0,,) = 1.293 kg/m® (air at 273.15 K, 0.1013 MPa).

excluded

== ‘*‘.“."
F <L,./10

1 excluded |
—n

Bilobe tank

i excluded |
I |
Horizontal cylindrical tanks arrangement

Fig 7.1 External surface area for different type of tank
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(2) Sizing of vent pipe system
(A) Pressure losses upstream and downstream of the PRVs should be taken into account when
determining their size to ensure the flow capacity required by (1).
(B) Upstream pressure losses
(a) the pressure drop in the vent line from the tank to the PRV inlet is not to exceed 3%
of the valve set pressure at the calculated flow rate, in accordance with (1);
(b) pilot-operated PRVs are to be unaffected by inlet pipe pressure losses when the pilot
senses directly from the tank dome; and
(c) pressure losses in remotely sensed pilot lines are to be considered for flowing type
pilots.
(C) Downstream pressure losses
(@) Where common vent headers and vent masts are fitted, calculations are to include flow
from all attached PRVs; and
(b) The built-up back pressure in the vent piping from the PRV outlet to the location of dis-
charge to the atmosphere, and including any vent pipe interconnections that join other
tanks, is not to exceed the following values:
- for unbalanced PRVs: 10 % of MARVS;
- for balanced PRVs: 30 % of MARVS; and
- for pilot operated PRVs: 50 % of MARVS.
Alternative values provided by the PRV manufacturer may be accepted.
(D) To ensure stable PRV operation, the blow-down is not to be less than the sum of the inlet
pressure loss and 0.02 MARVS at the rated capacity.

608. Loading limit for fuel tanks

1. Storage tanks for liguefied ammonia should not be filled to more than a volume equivalent to 98%
full at the reference temperature as defined in Ch 1, 102. 36 of this Rules. A loading limit curve for
actual fuel loading temperatures is to be prepared from the following formula:

LL = FL&
Cr

where:

LL(Loading limit) = loading limit as defined in Ch 1, 102. 27 of this Rules, expressed in per
cent;

FL(Filling limit) = filling limit as defined in Ch 1, 102. 16 of this Rules, expressed in per-
cent, here 98 %.

or = relative density of fuel at the reference temperature; and

o, = relative density of fuel at the loading temperature

2. In cases where the tank insulation and tank location make the probability very small for the tank
contents to be heated up due to an external fire, special considerations may be made to allow a
higher loading limit than calculated using the reference temperature, but never above 95%.

609. Maintaining of fuel storage condition

1. Control of fuel temperature and tank pressure

(1) The temperature of the liquefied ammonia in the fuel tanks should be maintained at a temper-
ature of no more than -30 °C at all times by means acceptable to the Society. Systems and ar—
rangements to be used for this purpose may include one, or a combination of, the following
methods:

(A) reliquefaction of vapours;
(B) thermal oxidation of vapours; or
(C) liquefied ammonia fuel cooling.

The method chosen should be capable of maintaining the fuel temperature assuming no con-—

sumption for propulsion or power generation.
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(2) Venting of fuel vapour for control of the tank pressure is not acceptable, except in emergency
situations.

2. Design of systems

(1) For worldwide service, the upper ambient design temperature should be sea 32 °C and air 45
°C. For service in particularly hot or cold zones, these design temperatures should be increased
or decreased, to the satisfaction of the Society.

(2) The overall capacity of the system should be such that it can control the temperature and pres-
sure within the design conditions without venting to atmosphere.

3. Reliquefaction systems

(1) The reliquefaction system should be arranged in one of the following ways:

(A) a direct system where evaporated fuel is compressed, condensed, and returned to the fuel
tanks;

(B) an indirect system where fuel or evaporated fuel is cooled or condensed by refrigerant with—
out being compressed,

(C) a combined system where evaporated fuel is compressed and condensed in a fuel/refrigerant
heat exchanger and returned to the fuel tanks; or

(D) if the reliquefaction system produces a waste stream containing ammonia during pressure
control operations within the design conditions, these waste gases should be disposed of
without venting to atmosphere.

4. Thermal oxidation systems

Thermal oxidation can be done by either consumption of the vapours according to the provisions for
fuel consumers described in this annex or in a dedicated gas combustion unit. It should be demon-
strated that the capacity of the oxidation system is sufficient to consume the required quantity of
vapours.

5. Compatibility

Refrigerants or auxiliary agents used for refrigeration or cooling of fuel should be compatible with
the fuel they may come in contact with (not causing any hazardous reaction or excessively corrosive
products). In addition, when several refrigerants or agents are used, these should be compatible
with each other.

6. Availability of systems

(1) The availability of the system and its supporting auxiliary services should be such that in case
of a single failure (of mechanical non-static component or a component of the control systems)
the fuel tank pressure and temperature can be maintained by another service/system.

(2) Heat exchangers that are solely necessary for maintaining the pressure and temperature of the
fuel tanks within their design ranges should have a standby heat exchanger unless they have a
capacity in excess of 25% of the largest required capacity for pressure control and they can be
repaired on board without external sources.

610. Reference to the IGF Code

Ch 6 of this Rules should be taken into account, where applicable, in order to fulfil the functional
reguirements.
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Section 7 Material and General Pipe Design

701. Goal
Ch 7, 101. of this Rules is to be applied.

702. Functional requirements

This section relates to functional requirements in 202. 1, 5 to 10 and 13. In particular, Ch 7, 201. 1
to 4 of this Rules is to be applied. In addition, the followings are to be applied :

1. Materials should be selected considering the relevant properties of ammonia. Consideration should
be given to corrosiveness of the fuel according to the relevant environment conditions, including
stress corrosion cracking. System components other than piping that are likely to come into contact
with and be degraded by ammonia in a leakage scenario should be compatible with ammonia.

2. Fuel piping should be designed to prevent fuel from unintended accumulation in piping in consid-
eration of the characteristics of ammonia. In addition, fuel piping should be arranged for emptying,
inerting and gas freeing.

703. General

1. Fuel piping systems for liquid ammonia should as a minimum have a design pressure of 18 bar,
corresponding to the vapour pressure of ammonia at 45°C, in order to prevent venting of ammonia
in idle conditions. Fuel piping systems for gaseous ammonia should as a minimum have a design
pressure of 10 bar. For fuel piping systems for liquid ammonia fitted with closed loop pressure re—
lief arrangements routed back to the fuel storage tank, the minimum design pressure should as a
minimum have a design pressure of 10 bar.

2. Expansion joints and bellows should not be used in ammonia fuel piping systems. Engine-mounted
expansion bellows could be accepted based on evaluation, as reflected in the safety concept of the
engine.

3. Anhydrous ammonia may cause stress corrosion cracking in containment and process systems made
of carbon—-manganese steel or nickel steel. To minimize the risk of this occurring, measures detailed
in Pt 7 Ch 5 1712. 2 to 7 of Rules for the Classification of Steel Ships should be taken, as
appropriate.

704. Reference to the IGF Code

Ch 7 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 8 Bunkering

801. Goal
Ch 8, 101. of this Rules is to be applied.

802. Functional requirements

This section relates to functional requirements in 202. 1 to 12 and 14 to 18. In particular the fol-
lowing apply Ch 8, 201. of this Rules is to be applied.

803. Bunkering Station

1. General

(1) Enclosed or semi-enclosed bunkering stations should be gastight towards adjacent spaces. The
term "adjacent” includes linear contact and point contact.

(2) Air intakes and openings in accommodation spaces, service spaces, engine rooms and control
stations should not be located in hazardous and toxic areas associated with bunkering stations.
(3) Connections and piping should be so positioned and arranged that any damage to the bunkering
piping does not cause damage to the ship's fuel containment system resulting in an uncon-—

trolled fuel discharge.

(4) Bunkering piping should not be led through accommodation spaces, service spaces, electrical
equipment rooms or control stations. Where bunkering piping is arranged in other enclosed
spaces, bunkering piping should pass through a secondary enclosure meeting the requirements
of 905. 1.

(5) Arrangements should be made for safe management of any spilled fuel.

(6) Suitable means should be provided to relieve the pressure and remove ammonia contents from
pump suctions and bunker lines. Ammonia is to be discharged to the fuel tanks or other suit-
able location.

(7) The surrounding hull or deck structures should not be exposed to unacceptable cooling, in case
of leakage of fuel.

2. Ship’s fuel hoses

(1) Liquid and vapour hoses used for fuel transfer should be compatible with the fuel and suitable
for the fuel temperature.

(2) Hoses subject to tank pressure, or the discharge pressure of pumps or vapour compressors,
should be designed for a bursting pressure not less than five times the maximum pressure the
hose can be subjected to during bunkering. Hoses should be regularly visually inspected, and
hydrostatic pressure tested periodically at not more than a five—year interval.

(3) Where fuel hoses are stored on the open deck or in a storage room, arrangements should be
made for safe storage of the hoses.

804. Manifold

1. The bunkering manifold should be designed to withstand the external loads during bunkering. The
connections at the bunkering station should be arranged in order to achieve a dry—disconnect oper—
ation in one of the followings ways:

(1) a dry=disconnect/connect coupling;

(2) a manual connect coupler or hydraulic connect coupler, used to connect the bunker system to
the receiving vessel bunkering manifold presentation flange; or

(3) a bolted flange to flange assembly.

2. When intended to use either of the connections specified in paragraphs 1 (2) and 1 (3), these
should be combined with operating procedures that ensure a dry—disconnect is achieved. The ar—
rangement should be subject to special consideration informed by a bunkering arrangement risk as—
sessment conducted at the design stage and considering dynamic loads at the bunkering manifold
connection, the safe operation of the ship and other hazards that may be relevant to the ship dur—
ing bunkering operation. The fuel handling manual required by 1802. 3 shall include documentation
that the bunkering arrangement risk assessment was conducted, and that special consideration was
granted under this requirement.
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3.

An emergency release coupler (ERC)/emergency release system (ERS) or equivalent means should
be provided, unless installed on the bunkering supply side of the bunkering line. It should enable a
quick physical disconnection ”dry break—away” of the bunker system in an emergency event.

805. Bunkering system

1.
2.

An arrangement for purging fuel bunkering lines with inert gas should be provided.

The bunkering system should be so arranged that no gas is discharged to the atmosphere during
filling of storage tanks. Vapour return line, where fitted, should be sized adequately taking into con-
sideration the expansion ratio of the fuel during bunkering operations.

. A manually operated stop valve and a remote operated shutdown valve in series, or a combined

manually operated and remote valve should be fitted in every bunkering line close to the connecting
point. It should be possible to operate the remote valve in the control location for bunkering oper-
ations and/or from another safe location.

. A bunkering-safety link (BSL), or an equivalent means for automatic and manual ESD communication

to the bunkering source should be fitted.

. Means should be provided for draining any fuel from the bunkering pipes upon completion of

operation.

. Bunkering lines should be arranged for inerting and gas freeing. Means to confirm the absence of

residual liquid should be provided. When not engaged in bunkering, the bunkering pipes should be
free of gas, or residual liquid, unless the consequences of not gas freeing are evaluated and ap-
proved by the Society.

. In case bunkering lines are arranged with a cross—over, it should be ensured by suitable isolation

arrangements that no fuel is transferred inadvertently to the ship side not in use for bunkering.

. If not demonstrated to be required at a higher value due to pressure surge considerations a default

time as calculated in accordance with Ch 16, 702. 7 of this Rules from the trigger of the alarm to
full closure of the remote operated valve required by 3 should be adjusted.

. Sampling valves, if fitted, should be arranged at suitable locations in the bunkering line to allow ver-

ification procedures to confirm that the bunkering line is safe before opening any flanges. A double
shut-off, blank flange or plug should be installed on sampling valves in the bunkering line.
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Section 9 Fuel supply to consumers

901. Goal

Ch 9, 101. of this Rules is to be applied.

902. Functional requirements

This section is related to functional requirements in 202. 1 to 6, 8 to 12 and 14 to 18. In particular,
the following apply:

. the fuel supply system should be designed so as to avoid direct release of ammonia to the atmos-—

phere during normal operation and during any foreseeable and controllable abnormal scenario, while
providing safe access for operation and inspection. The causes and consequences of ammonia gas
release should be given special consideration when carrying out the risk assessment required by
302.,;

. the piping system for fuel transfer to the fuel consumers should be designed in a way that a failure

of one barrier cannot lead to a leak from the piping system into the surrounding area causing dan-—
ger to the persons on board, the environment or the ship;

. fuel lines outside the machinery spaces should be installed and protected so as to minimize the risk

of injury to personnel and damage to the ship in case of leakage;

. the fuel supply system should be designed and arranged not to cause unintentional phase changes

within the fuel supply system; and

. operational gas releases should be collected and handled by a suitable ammonia release mitigation

system.

903. Redundancy of fuel supply

1.

For single fuel installations, the fuel supply system should be arranged with full redundancy and
segregation all the way from the fuel tanks to the fuel consumer, so that a leakage in one system
does not lead to an unacceptable loss of power.

2. For single fuel installations, the fuel storage should be divided between two or more tanks. The

tanks should be located in separate compartments.

3. For type C tank only, one tank may be accepted if two completely separate tank connection spaces

are installed for the one tank.

904. Safety functions of fuel supply system

1.

Fuel storage tank inlets and outlets should be provided with valves located as close to the tank as
possible. Valves required to be operated during normal operation (Normal operation in this context is
when fuel is supplied to fuel consumers and during bunkering operations.) which are not accessible
should be remotely operated. Tank valves, whether accessible or not, should be automatically oper—
ated when the safety system required in 1502. 2. is activated.

The main fuel supply line and return lines to each fuel consumer or set of consumers should be
equipped with a manually operated stop valve and an automatically operated "master fuel valve'
coupled in series or a combined manually and automatically operated valve. The valves should be
situated in the part of the piping that is outside the machinery space containing fuel consumers and
placed as near as possible to the installation for heating the fuel, if fitted. The master fuel valve
should automatically cut off the fuel supply when activated by the safety system required in 1502.
2..

The automatic master fuel valve should be operable from safe locations on escape routes inside a
machinery space containing a fuel consumer, the engine control room, if applicable; outside the ma-
chinery space, and from the navigation bridge.

The fuel supply lines to fuel preparation rooms should be equipped with automatically operated
shut-off valves situated at the bulkhead inside the fuel preparation room.

Each fuel consumer should be provided with "double block and bleed" valves arrangement. These
valves should be arranged as outlined in (1) or (2) so that when the safety system required in
1502. 2. is activated, this will cause the shutoff valves that are in series to close automatically and
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the bleed valve to open automatically, and:

(1) the two shutoff valves should be in series in the fuel pipe to the fuel consuming equipment.
The bleed valve should be in a pipe that vents to a suitable ammonia release mitigation system
that portion of the fuel piping that is between the two valves in series; or

(2) the function of one of the shutoff valves in series and the bleed valve can be incorporated into
one valve body, so arranged that the flow to the fuel utilization unit will be blocked and the
ventilation opened.

6. The two valves should be of the fail-to—close type, while the ventilation valve should be
fail-to—open.

7. The fuel supply system should include an ammonia release mitigation system capable of collecting
and handling ammonia releases, including but not limited to:

(1) bleed from double block and bleed arrangements on the fuel piping systems;
(2) releases from the opening of pressure relief valves in the fuel piping system; and
(3) releases from purging and draining operations of fuel pipes.

8. The release mitigation system should be capable of reducing the ammonia concentration to below
110 ppm. Discharges from the release mitigation system should be arranged in accordance with
607. 2. (7).

9. Where fuel supply systems supply ammonia in the liquid state, relevant bleed lines and vent lines
should be led to the fuel tank or gas-liquid separator or similar device to prevent ammonia liquid
from being released to the atmosphere.

10. The double block and bleed valves should also be used for normal stop of the engine.

11. In cases where the master fuel valve is automatically shut down when the safety system as re-
quired in 1502. 2. is activated, the complete fuel supply branch downstream of the double block
and bleed valve should be automatically purged through the ammonia release mitigation system.

12. There should be one manually operated shutdown valve in the fuel supply line to each engine up-
stream of the double block and bleed valves to assure safe isolation during maintenance on the
engine. Where fuel is recirculated from each engine to the fuel supply piping, one manually oper—
ated shutoff valve should also be provided downstream of the double block bleed valve in the fuel
return piping for each engine.

13. For single—engine installations and multi-engine installations, where a separate master valve is pro—
vided for each engine, the master fuel valve and the double block and bleed valve functions can be
combined.

14. Where gaseous ammonia fuel is supplied to a consumer, provisions should be made to prevent
ammonia condensate from entering the consumer.

905. Fuel distribution outside of machinery space

1. Fuel pipes should be protected by a secondary enclosure. This enclosure can be a duct or a double
wall piping system. The duct or double wall piping system should be fitted with gas detection as
required in 1508.. Other solutions providing an equivalent safety level may also be accepted by the
Society.

2. The provision in 1 need not to be applied for fuel pipes located in a fuel preparation room or tank
connection space.

3. Where gas detection as required in 15608. 2. (2) is not fit for purpose, the secondary enclosures
around liquefied fuel pipes shall be provided with leakage detection by means of pressure or tem-
perature monitoring systems, or any combination thereof.

4, The provision in 1 also applies for fuel vent pipes, except for open—-ended fully welded fuel vent
pipes in open air.

906. Reference to the IGF Code

Ch 9 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 10 Power Generation Including Propulsion and Other Gas Consumer

1001. Goal
Ch 10, 101. of this Rules is to be applied.

1002. Function requirements

This section is related to functional requirements in 202, 1, 12, 14, 17 and 18. In particular, the fol—-
lowing apply:

1. the exhaust systems should be configured to prevent any accumulation of unburnt fuel;

2. unless designed with the strength to withstand the worst-case overpressure due to ignited fuel
leaks, engine components or systems containing or likely to contain an ignitable ammonia gas and

air mixture should be fitted with suitable pressure relief systems. Dependent on the particular en—
gine design this may include the air inlet manifolds and scavenge spaces:

3. the explosion venting should be led away from where persons may normally be present;
4. all fuel consumers should have a separate exhaust system; and

5. the possibility of ammonia leakage from fuel consumers into the auxiliary system, such as cooling
water systems and its consequences, should be minimized.

1003. Reference to the IGF Code

Ch 10 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 11 Fire Safety

1101. Goal
Ch 11, 101. of this Rules is to be applied.

1102. Functional requirements
This section is related to functional requirements in 202. 2, 4, to 7, 13, 15, 16 and 18.

1103. Reference to the IGF Code

Ch 11 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 12 Explosion Prevention

1201. Goal
Ch 12, 101. of this Rules is to be applied.

1202. Functional requirements

This section is related to functional requirements in 202. 2 to 5, 7, 8, 13, 15 and 18. In particular
the following apply:

1. Ch 12, 201. of this Rules is to be applied.

1203. Reference to the IGF Code

Ch 12 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.

Section 12-1 Prevention of Exposure to Toxicity

12-101. Goal
The goal of this section is to provide for the prevention of exposure to toxic gases.

12-102. Functional requirements

This section is related to functional requirements in 202. 2 to 5, 7, 9, 14 and 17. In particular, the
following apply:

1. The probability of exposure to toxic gases should be reduced to a minimum by considering arrange-
ment and location of:

(1) potential sources of ammonia release, such as valves flanges and fittings;

(2) outlet from pressure relief valves;

(3) openings from spaces where ammonia leakages may occur;

(4) bunker stations;

(5) active or passive systems to prevent ammonia propagation to adjacent spaces or areas;
(6) openings to the vessel interior needing to be protected from intake of toxic gas; and
(7) safe havens, life-saving appliances and emergency escapes.

12-103. General requirements for toxic exposure protection

1. Toxic area and space classification is a method of analysing and classifying the areas where ammo-
nia vapour is or may be expected to be present. The objective of the classification is to limit the
risk of direct exposure to ammonia for persons on board.

2. Toxic areas and spaces are defined to allow for a safe arrangement preventing cross—contamination
from ammonia releases, and to facilitate safe arrangement of life—saving appliances, emergency es—
capes, air intakes, outlets and other openings into the accommodation, service and machinery
spaces, control stations and other non-toxic spaces.

12-104. Provision for toxic area and space classification

1. Toxic areas include, but are not limited to:

(1) areas on open deck within 10 m of any flanges, valves, and other potential leakage sources in
ammonia fuel systems:

(2) areas on open deck within B or 25 m, whichever is less, from outlets from the pressure relief
valves installed on a liquefied fuel gas tank and all other fuel gas vent outlets:;

(3) areas on open deck within B or 25 m, whichever is less, from outlets from interbarrier spaces
for tanks of IMO type A,

(4) areas on open deck within 10 m from outlets from interbarrier spaces for tanks of IMO type B;

(5) areas on open deck within 10 m from outlets from secondary enclosures around ammonia pip—
ing, ventilation outlets from tank connection spaces and fuel preparation rooms and other
spaces containing ammonia leakage sources;
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(6) areas on open deck within 5 m from inlets to secondary enclosures around ammonia piping,
ventilation inlets to tank connection spaces and fuel preparation rooms and other spaces con-—
taining ammonia leakage sources; and

(7) areas on open deck within 5 m from entrance openings to spaces containing ammonia leakage
sources.

2. Toxic spaces include, but are not limited to:

(1) the interiors of fuel tanks, any pipework for pressure-relief or other venting systems for fuel
tanks, pipes and equipment containing fuel,

(2) tank connection spaces, interbarrier spaces and fuel storage hold spaces for tank containment
systems requiring secondary barriers;

(3) fuel preparation rooms;

(4) annular space of secondary enclosures around fuel pipes; and

(5) enclosed and semi-enclosed spaces in which potential sources of release, such as sin-
gle-walled piping containing fuel, are located.

3. In addition to the toxic area requirements in this section, a dispersion analysis should be carried out
in order to determine the extent of a toxic area. The gas dispersion analysis should demonstrate
that ammonia concentrations exceeding 220 ppm do not reach:

(1) air intakes, outlets and other openings into the accommodation:;
(2) service and machinery spaces;

(3) control stations;

(4) other non—toxic spaces in the ship; and

(5) other areas, as specified by the Society.

4. The toxic area determined by the dispersion analysis should extend the minimum area as defined in
1, or lead to additional mitigation measures.

5. The dispersion analysis boundary conditions should be approved by the Society.. The analysis should
include discharges from the pressure relief valves protecting the tank containment system, dis—
charges from secondary barriers around fuel tanks and discharges from secondary enclosures around
ammonia leakage sources.

12-105. Provision for safe havens

A safe haven providing refuge in case of a release of ammonia should be arranged in one or more
enclosed spaces with a cumulative total capacity to accommodate all persons on board. Safe havens
should be arranged, as necessary, at essential locations for the ship's operation. The space should
be designed to minimize the risk of exposure to ammonia during release of ammonia. This may be
achieved by measures including, but not limited to, arrangement of ventilation systems or by ar—
ranging self-sustaining air supply for the space.
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Section 13 Ventilation

1301. Goal

The goal of this section is to provide for the ventilation required for safe operation of ammonia— fu-
elled machinery and equipment where ammonia is used as fuel.

1302. Functional requirements
This section is related to functional requirements in 202. 2, 5, 8, 9, 11, 13, 14 and 17.

1303. Reference to the IGF Code

Ch 13 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 14 Electrical Installation

1401. Goal
Ch 14, 101. of this Rules is to be applied.

1402. Functional requirements

This section is related to functional requirements in 202. 1, 2, 4, 7, 8, 12, 13 and 16 to 18. In par-
ticular, the following apply:

1. Electrical generation and distribution systems, and associated control systems, are to be designed
such that a single fault will not result in the loss of ability to maintain fuel tank pressure and tem-
perature within normal operating limits.

1403. Reference to the IGF Code

Ch 14 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 15 Control, Monitoring and Safety Systems

1501. Goal

The goal of this section is to provide for the arrangement of control, monitoring and safety systems
that support an efficient and safe operation of the ammonia—fuelled installation as covered in the
other sections of this Annex.

1502. Functional requirements

This section is related to functional requirements in 202. 1, 2, 12, 13 to 15, 17 and 18. In partic—
ular, the following apply:

1. the control, monitoring and safety systems of the ammonia—fuelled installation should be so arranged
that the remaining power for propulsion and power generation is in accordance with 903. 1 in the
event of single failure;

2. an ammonia safety system should be arranged to close down the fuel supply system automatically,
upon failure in systems as described in table 1 and upon other fault conditions which may develop
too fast for manual intervention;

3. the safety functions should be arranged in a dedicated gas safety system that is independent of the
gas control system in order to avoid possible common cause failures. This includes power supplies
and input and output signal;

4. the safety systems including the field instrumentation should be arranged to avoid spurious shut-
down, e.g. as a result of a faulty gas detector or a wire break in a sensor loop; and

5. where two or more fuel supply systems are required to meet the provisions, each system should be
fitted with its own set of independent fuel control and fuel safety systems.

1503. General requirements

Suitable instrumentation devices should be fitted to allow a local and a remote reading of essential
parameters to ensure a safe management of the whole fuel gas equipment including bunkering.

1504. Requirements for bunkering and fuel tank monitoring

1. Level indicators for fuel tanks

With regard to level indicators for fuel tanks:

(1) each fuel tank should be fitted with liquid level gauging device(s), arranged to ensure a level
reading is always obtainable whenever the fuel tank is operational. The device(s) should be de-
signed to operate throughout the design pressure range of the liquefied gas fuel tank and at
temperatures within the fuel operating temperature range;

(2) where only one liquid level gauge is fitted, it should be arranged so that it can be maintained
in an operational condition without the need to empty or gas-free the tank; and

(3) fuel tank liquid level gauges may be of the following types:

(A) indirect devices, which determine the amount of fuel by means such as weighing or in-line
flow metering; or

(B) closed devices, which do not penetrate the fuel tank, such as devices using radioisotopes or
ultrasonic devices.

2. Overflow control

With regard to overflow control:

(1) each fuel tank should be fitted with a high liquid level alarm operating independently of other
liquid level indicators and giving an audible and visual warning when activated;

(2) an additional sensor operating independently of the high liquid level alarm should automatically
actuate a shutoff valve in a manner that will both avoid excessive liquid pressure in the bun-—
kering line and prevent the fuel tank from becoming liquid full;

(3) the position of the sensors in the fuel tank should be capable of being verified before
commissioning. At the first occasion of full loading after delivery and after each dry—docking,
testing of high-level alarms should be conducted by raising the fuel liquid level in the fuel tank
to the alarm point;

(4) all elements of the level alarms, including the electrical circuit and the sensor(s), of the high,
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and overfill alarms, should be capable of being functionally tested. Systems should be tested
prior to fuel operation; and

(5) where arrangements are provided for overriding the overflow control system, they should be
such that inadvertent operation is prevented. When this override is operated, a continuous visual
indication is to be provided at the navigation bridge, continuously manned central control station
or onboard safety centre.

3. The vapour space of each fuel tank should be provided with a direct pressure reading gauge.
Additionally, an indirect pressure indication should be provided on the navigation bridge, continuously
manned central control station or onboard safety centre.

4, The pressure indicators should be clearly marked with the highest and lowest pressure permitted in
the fuel tank.

5. A high-pressure alarm and, if vacuum protection is required, a low-pressure alarm should be pro-
vided on the navigation bridge and at a continuously manned central control station or onboard safe-
ty centre. Alarms should be activated before the set pressures of the safety valves are reached.

6. Each fuel pump discharge line and each liquid and vapour bunker manifold should be provided with
at least one local pressure indicator.

7. The local pressure indicators should be provided to indicate the pressure between ship's bunker
manifold valves and hose connections to the bunkering facility.

8. Fuel storage hold spaces and interbarrier spaces without open connection to the atmosphere should
be provided with pressure indicator.

9. For submerged fuel pump motors and their supply cables, arrangements should be made to alarm in
low-liquid level and automatically shut down the motors in the event of low-low liquid level. The
automatic shutdown may be accomplished by sensing low pump discharge pressure, low motor cur—
rent, or low-low liquid level. This shutdown should give an audible and visual alarm on the navi—
gation bridge, continuously manned central control station or onboard safety centre.

10. Each fuel tank should be provided with devices to measure and indicate the temperature of the
fuel.

1505. Bunkering control

1. Control of the bunkering should be possible from a safe location remote from the bunkering station.
At this location the tank pressure, tank temperature, and tank level should be monitored. Remotely
controlled valves required by 805. 3 should be capable of being operated from this location. Overfill
alarm and automatic shutdown should also be indicated at this location.

2. If ammonia leakage is detected in the secondary enclosure around the bunkering lines, an audible
and visual alarm should be provided at the bunkering control location. The bunker valve and other
valves required to isolate the leakage should be automatically closed by the safety system in ac—
cordance with table 1.

1506. Gas compressor monitoring

1. Gas compressors should be fitted with audible and visual alarms both on the navigation bridge and
in the engine control room. As a minimum, the alarms should include low gas input pressure, low
gas output pressure, high gas output pressure and compressor operation.

2. Where bulkhead penetrations are used to separate the drive from a hazardous space, temperature
monitoring for the bulkhead shaft glands and bearings should be provided, which automatically give
a continuous audible and visual alarm on the navigation bridge or in a continuously manned central
control station.

1507. Gas engine monitoring

In addition to the instrumentation provided in accordance with Pt 5 of Rules for the classification of
steel ships, indicators should be fitted on the navigation bridge, the engine control room and the
maneuvering platform for:
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1.

operation of the engine in case of ammonia—only engines; or

2. operation and mode of operation of the engine in the case of dual fuel engines.

1508. Leakage detection

1.

Where gas detection should cause shutdown in accordance with table 1, detector voting should be
applied where two units should detect gas to activate shutdown. A failed detector should be con-
sidered as an active detection.

. Permanently installed gas detectors should be fitted in:

(1) tank connection spaces;

(2) all secondary enclosures around fuel pipes;

(8) machinery spaces containing gas piping, gas equipment or gas consumers;

(4) fuel preparation rooms;

(5) bunkering stations and other enclosed spaces containing fuel piping or other fuel equipment not
protected by a secondary enclosure;

(6) other enclosed or semi-enclosed spaces where fuel vapours may accumulate including inter-
barrier spaces and fuel storage hold spaces of independent tanks other than type C;

(7) airlocks and entry spaces to tank connection spaces;

(8) gas heating circuit expansion tanks;

(9) motor rooms for compressors as specified in 1506. 2 (if fitted);

(10) at ventilation inlets to accommodation and machinery spaces where required based on the risk
assessment in 302.;

(11) at ventilation inlets for safe haven; and

(12) at outlet from tank pressure relief valves.

. The number of detectors in each space should be considered taking into account the size, layout

and ventilation of the space, and each space shall be covered by sufficient number of detectors to
allow for voting in accordance with table 1.

The detection equipment should be located where gas may accumulate and in the ventilation
outlets. Gas dispersal analysis should be used to find the best location of gas detectors.

Gas detection equipment should be designed, installed and tested in accordance with a recognized
standard.

Fuel piping should also be arranged with the detection of liquid leakages in the secondary enclosure
at the lowest point.

Each tank connection space, fuel preparation room and bunker station should be provided with liquid
leakage detection. Alarm should be given at high liquid level and low temperature indication should
activate the safety system.

An audible and visible alarm should be activated at an ammonia vapour concentration of 110 ppm as
specified in table 1. The safety system should be activated at an ammonia vapour concentration of
220 ppm with actions as specified table 1. In addition, at an ammonia vapour concentration, a visual
local indication should be given at all entrances to enclosed spaces affected.

Audible and visible alarms from the leakage detection equipment should be located on the navigation
bridge, in the continuously manned central control station and inside and outside the space where
the leakage is detected.

10. Gas detection required by this section should be continuous without delay.

1509. Prevention of condensation in fuel supply line

1.

Where gaseous ammonia fuel is supplied to a consumer, the following should be monitored:

(1) fuel pipe wall temperature; and
(2) fuel pressure.

2. The control system should be capable of calculating the dynamic dew point based on measurements

of fuel pressure and fuel pipe wall temperature. If fuel pipe wall temperature falls within 10 °C of
the calculated dew point of the fuel, the fuel system should shut down and fuel system should be
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purged of ammonia fuel.

1510. Ventilation

Any reduction of the required ventilating capacity in tank connection spaces, fuel preparation rooms
or other enclosed spaces containing fuel piping or other fuel equipment not protected by a secon-—
dary enclosure should give an audible and visual alarm on the navigation bridge or in a continuously
manned central control station or safety centre. Loss of ventilation should result in automatic closing
of valves as specified in table 1.

1511. Safety functions of fuel supply systems

1. If the fuel supply is shut off due to activation of an automatic valve, the fuel supply should not be
opened until the reason for the disconnection is ascertained and the necessary precautions taken. A
readily visible notice giving instruction to this effect should be placed at the operating station for
the shutoff valves in the fuel supply lines.

2. A caution placard or signboard should be permanently fitted in the machinery space containing
gas—fuelled engines, stating that heavy lifting, implying danger of damage to the fuel pipes, should
not be done unless the fuel supply lines are free from ammonia.

3. Compressors, pumps and fuel supply should be arranged for manual remote emergency stop from
the following locations as applicable:
(1) navigation bridge;
(2) cargo control room;
(3) onboard safety centre;
(4) engine control room;
(5) fire—control station; and
(6) adjacent to the exit of fuel preparation rooms.

4. The ammonia compressor should also be arranged for manual local emergency stop.
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Table 1 Monitoring of ammonia fuel installation
Automatic
Automatic | Automatic | shutdown | Automatic
shutdown | shutdown of fuel shutdown
Parameter Alarm : Remarks
of bunker of tank | preparation | of master
valve valve(s) room valve(s)
valve(s)
Local indication at
Ammonia detection in X all entrances to
enclosed spaces at 25 ppm (See the space, no
P PP Remarks) alarm at the alarm
system
High-level fuel tank X
High—-high level fuel tank X X X
Submerged fuel pumps, low X Stop fuel pumps at
level in tank low-low liquid level
Ammonia detection in X
bunker station at 110 ppm
Ammonia detection in X
bunker station at 220 ppm
Liquid leakage detection in X X Close valve at
bunker station low temperature
Ammonia detection in
secondary enclosure around X
bunkering lines at 110 ppm
Ammonia detection in
secondary enclosure around X X
bunkering lines at 220 ppm
Liquid leakage detection in
secondary enclosure around X X X
bunkering lines
Ammonia detection in tank X
connection space at 110 ppm
Ammonia detection on two
detectors in tank connection X X
space at 220 ppm
Liquid leakage detection in X N Close valve at
tank connection space low temperature
Ammonia detection in fuel
preparation room at 110 X
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Table 1 Monitoring of ammonia fuel installation (continued)

Automatic
Automatic | Automatic | shutdown | Automatic
shutdown | shutdown of fuel shutdown
Parameter Alarm : Remarks
of bunker of tank | preparation | of master
valve valve(s) room valve(s)
valve(s)
Ammonia detection on two
detectors in fuel preparation X X
room at 220 ppm
Liquid leakage detection in X X Close valve at low
fuel preparation room temperature
Ammonia detection in
secondary enclosure of fuel X
supply piping at 110 ppm
All valves required
to isolate the
leakage should
close.
Ammonia detection on two .
detectors in secondary Trah3|ent releases
X X X X which are
enclosure of fuel supply .
piping at 220 ppm expectled in normal
operation of the
consumers should
not cause
shutdown of the
consumers.
o o All valves required
Liquid leakage detection in )
to isolate the
secondary enclosure of fuel X X X X
supply pipes leakage should
close
Reduced ventilation in tank X
connection space
Loss of ventilation in tank X
connection space
Reduced ventilation in fuel X
preparation room
Loss of ventilation in fuel X
preparation room
Manually activated
emergency shutdown of X X
master fuel valve(s) engine
Ammonia concentration from
discharge of ARMS at 110 X
ppm

An alarm as indicated in table 1 should include an audible and visual alarm at a manned location in
accordance with the 2009 Code on Alerts and Indicators.
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Section 16 Manufacture, Workmanship And Testing

1601. Goal

The provisions of Ch 16 of this Rules, should apply to ships using ammonia as fuel, where
appropriate.

Section 17 Drills And Emergency Exercises

1701. Drills and emergency exercises
1. Drills and emergency exercises on board should be conducted at regular intervals.

2. Such ammonia-related exercises could include for example:

(1) tabletop exercise;

(2) review of fuelling procedures based on the fuel handling manual;

(3) responses to potential contingences;

(4) tests of equipment intended for contingency response; and

(5) reviews that assigned seafarers are trained to perform assigned duties during fuelling and con-
tingency response.

3. Ammonia-related exercises may be incorporated into periodical drills required by SOLAS.

4. The response and safety system for hazards and accident control should be reviewed and tested.

Section 18 Operation

1801. Goal
Ch 18, 101. of this Rules is to be applied.

1802. Functional Requirements

This section is related to functional requirements in 202. 1 to 3, 10, 12, 15, 16 and 17. In partic—
ular, the following applies:

1. a copy of IMO Interim Guidelines, or national regulations incorporating the provisions of the same,
should be on board every ship covered by this Annex;

2. maintenance procedures and information for all ammonia-related installations should be available on
board:;

3. the ship should be provided with operational procedures including a suitably detailed fuel handling
manual, such that trained personnel can safely operate the fuel bunkering, storage and transfer sys-
tems; and

4, the ship should be provided with suitable emergency procedures.

1803. Reference to the IGF Code

Ch 18 of this Rules should be taken into account, where applicable, in order to fulfil the functional
requirements.
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Section 19 Training

1901. Goal

The goal of this section is to ensure that seafarers on board ships to which this Annex apply are
adequately qualified, trained and experienced.

1902. Functional Requirements

1. The company should ensure that seafarers on board ships using ammonia fuel should have com-
pleted training to attain the abilities that are appropriate to the capacity to be filled, and duties and
responsibilities to be taken up.

2. The master, officers, ratings and other personnel on ships using ammonia fuel should have received
training and be qualified in the use of gaseous fuel in accordance with the STCW Convention and
the STCW Code, taking into account the specific hazards of ammonia.

Section 20 Personnel Protection

2001. Goal

The goal of this section is to ensure that protective equipment is provided for persons on board,
considering both routine operations and emergency situations and possible short— or long-term ef-
fects of ammonia exposure.

2002. Functional Requirements

This section is related to functional requirements in 202. 1, 12 and 16. In particular, the following
applies:

1. for the protection of crew members who are engaged in operations, maintenance of ammonia fuel
systems, and emergency response, the ship should have on board protective equipment suitable for
ammonia exposure, taking the exposure risk of different operations into account;

2. for the protection and treatment of crew members affected by ammonia leakages, the ship should
have on board suitable emergency equipment; and

3. suitable respiratory and eye protection for emergency escape purposes should be provided for every
person on board.

2003. Protective equipement

1. Suitable protective equipment, including eye protection, to a recognized national or international
standard, should be provided for protection of crew members engaged in normal operations related
to the ammonia fuel system.

2. Personal protective and safety equipment required in this section should be kept in suitable, clearly
marked lockers located in readily accessible places.

2004. Emergency equipement

1. Suitably marked decontamination showers and eyewashes should be available in convenient locations:

(1) close to bunkering stations;

2) close to exit from tank connection spaces;

3) close to exit from fuel preparation rooms;

4) in machinery spaces for ammonia—fuelled consumers; and
5) close to lifeboat embarkation stations.

o~ o~~~

2. The showers and eyewashes should be operable in all ambient conditions. A heating system with
temperature control is required if pipe routeing of the water supply exposes the piping to freezing
conditions. Water supply capacity should be sufficient for simultaneous use of at least two units.
Thermal insulation is not considered as an alternative to a system with temperature control.
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3. A stretcher that is suitable for hoisting an injured person from spaces, such as tank hold spaces,
should be kept in a readily accessible location.

4, The ship should have onboard medical first aid equipment, including oxygen resuscitation equipment,
based on the requirements of the Medical First Aid Guide (MFAG) for ammonia.

5. Suitable respiratory and eye protection for emergency escape purposes should be provided for every
person on board, subject to the following:

(1) filter-type respiratory protection is unacceptable;

(2) self-contained breathing apparatus should have at least 15 minutes of service time; and

(3) emergency escape respiratory protection should not be used for fire-fighting or cargo handling
purposes and should be marked to that effect.

2005. Safety equipement

1. Sufficient, but not less than three complete sets of safety equipment, should be provided in addition
to fire=fighter's outfits required by SOLAS regulation 11-2/10.10. These additional sets should provide
adequate personal protection to permit entry and work in a gas—filled space, and be equipped with
two—-way portable radiotelephone apparatus comprising of earpiece with microphone and push-to—talk
units. This equipment should consider the nature of ammonia.

2. Each complete set of safety equipment should consist of:

(1) one self-contained positive pressure air breathing apparatus incorporating full face mask not us-
ing stored oxygen and having a capacity of at least 1,200 litres of free air. Each set should be
compatible with that required by SOLAS regulation 11-2/10.10;

(2) gastight protective clothing, boots and gloves to a recognized standard;

(3) steel-cored rescue line with belt; and

(4) explosion—proof lamp.

3. An adequate supply of compressed air should be provided and should consist of:

(1) at least one fully charged spare air bottle for each breathing apparatus required by 1;

(2) an air compressor of adequate capacity capable of continuous operation, suitable for the supply
of high—pressure air of breathable quality; and

(8) a charging manifold capable of dealing with sufficient spare breathing apparatus air bottles for
the breathing apparatus required by 1.

4, The compressed air equipment should be inspected at least once a month by a responsible officer
and the inspection should be logged in the ship's records. This equipment should also be inspected
and tested by a competent person at least once a year.
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Present Amendment
Chapter 1 = Chapter 6 <Omitted> Chapter 1 ~ ChapterR6|<>Same as the present
ule

Chapter 7 Material and General Pipe Design
Section 1 ~ Section 3 <Omitted>
Section 4 Materials

401. Metallic materials

1. Materials for fuel containment and piping systems are to comply with the
minimum regulations given in the following tables:

Table 7.1 ~ Table 7.2b {Omitted)

Table 7.3 Plates, sections and forgings for fuel tanks, secondary barriers and
process pressure vessels for design temperature below minus 55°C and down to
minus 165°C.

Table 7.4 ~ Table 7.5 (Omitted)

2. ~ 5. {Omitted>

Chapter 8 = Chapter 18 <Omitted>

Chapter 7 Material and General Pipe Design
Section 1 ~ Section 3 <Same as the present Rule>
Section 4 Materials

401, Metallic materials

1. Materials for fuel containment and piping systems are to comply with the
minimum regulations given in the following tables:

Table 7.1 ~ Table 7.2b {Same as the present Rule)

Table 7.3 Plates, sections and forgings for fuel tanks, secondary barriers and
process pressure vessels for design temperature below minus 55°C and down to
minus 165°C.

Table 7.4 ~ Table 7.5 (Same as the present Rule)

2. ~ 5. {Same as the present Rule)

Chapter 8 ~ Chapter 18 <Same as the present
Rule>




<Present>

Table 7.5.6 PLATE, SECTIONS AND FORGINGSY FOR FUEL TANKS, SECONDARY BARRIERS AND
PROCESS PRESSURE VESSELS FOR DESIGN TEMPERATURE BELOW -55°C AND DOWN TO -
165°C'”. Maximum thickness 25mm ¥ (2022)[See Guidance]

Minimum design . o ® Impact test
Chemical composition™ and heat treatment
temp.(°C) temp.(°C)
60 1.5 % nickel steel - normalized or normalized and tempered or 65
quenchedand tempered or TMCP®
65 2.25 % nickel steel - normalized or normalized and tempered or 70
quenchedand tempered or TMCP®®
~90 3.5 % nickel steel - normalized or normalized and tempered or 95
quenchedand tempered or TMCP®®
105 5 % nickel steel - normalized or normalized and tempered or ~110
quenchedand tempered or TMCP®®
165 9 % nickel steel - double normalized and tempered or quenched and _196
tempered®
165 Austenitic steels, such as types 304, 304 , 316, 316 , 321 and 347 ~196
solution treated®
<New> <New> <New>
-165 Aluminium alloys; such as type 5083 annealed Not required
-165 Austenitic Fe-Ni alloy (36 % nickel). Heat treatment as agreed Not required
1. TENSILE AND TOUGHNESS(IMPACT) TEST REQUIREMENTS
1.1 Sampling frequency
Plates Each “piece” to be tested
Sections and . "
. Each “batch” to be tested
forgings
1.2 Toughness(Charpy V-notch test)
Plates Transverse teset pieces. Minimum average energy value (KV) 27J
Sections and L . ..
forei Longitudinal teset pieces. Minimum average energy value (KV) 41J
orgings
Notes:

(1)~(10) <Omitted>

(11) This table is generally applicable for material thickness up to 50mm. Proposals for greater thicknesses
shall be approved by the Society.

(12) <New>

(13) <New>




<Amendment>

Table 756 PLATE, SECTIONS AND FORGINGS'” FOR FUEL TANKS, SECONDARY BARRIERS AND
PROCESS PRESSURE VESSELS FOR DESIGN TEMPERATURE BELOW -55°C AND DOWN TO -

165°C'?. Maximum thickness 25mm ‘¥ (2022)[See Guidance]

Minimum design . ) Impact test
Chemical composition™ and heat treatment
temp.(°C) temp.(°C)
~60 1.5 % nickel steel - normalized or normalized and tempered or 65
quenchedand tempered or TMCP®
65 2.25 % nickel steel - normalized or normalized and tempered or —70
quenchedand tempered or TMCP®®?
~90 3.5 % nickel steel - normalized or normalized and tempered or 95
quenchedand tempered or TMCP®™
~105 5 % nickel steel - normalized or normalized and tempered or ~110
quenchedand tempered or TMCP®®?
_165 9 % nickel steel - double normalized and tempered or quenched and 196
tempered®
~165 Austenitic steels, such as types 304, 304 , 316, 316 , 321 and 347 196
solution treated®”
-165 High manganese austenitic steel-hot rolling and controlled cooling'?"? -196
-165 Aluminium alloys; such as type 5083 annealed Not required
-165 Austenitic Fe-Ni alloy (36 % nickel). Heat treatment as agreed Not required
1. TENSILE AND TOUGHNESS(IMPACT) TEST REQUIREMENTS
1.1 Sampling frequency
Plates Each “piece” to be tested
Sections and B "
. Each “batch” to be tested
forgings
1.2 Toughness(Charpy V-notch test)
Plates Transverse teset pieces. Minimum average energy value (KV) 27]
Sections and L . ..
forei Longitudinal teset pieces. Minimum average energy value (KV) 41J]
orgings
Notes:

(1)~(10) <Same as the present Rule>

(11) This table is generally applicable for material thickness up to 50mm. Proposals for greater thicknesses
shall be approved by the Society. High manganese austenitic steel is excluded.

(12) The use of the material shall meet Annex 2-11 of Guidance Part 2 and Annex 4 of Guidance for

Ships Using Low-flashpoint Fuels.

(13) The impact test may not be omitted for high manganese austenitic steel.




RULES FOR CLASSIFICATION(STEEL SHIPS)
(Guidance for Ships Using Low-flashpoint Fuels)

2025.11.

Hull Rule Development Team



- Main Amendments -

(1) Enter into force on 1 January 2026 (the contract date for ship construction)

® To reflect Request for Establishment/Revision of Classification Technical Rules

- To reflect the revision item of MSC.524(106)



Present

Amendment

Chapter 1 = Chapter 18 <Omitted>
Annex 1 © Annex 3 <Omitted>

Annex 4 High Manganese Austenitic Steel for
Cryogenic Service

Section 1 General

101. Scope
1. {Omitted)

102. Application
1. (Omitted)

£l 1 VR RS
tre—Terevant aatnsStration:

s 'S 1 e ko1 3 1
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3. High manganese austenitic steel is applicable to cargo tanks such as Ammonia

anhydrous, Butane(all isomers), Butane-propane mixture, Carbon dioxide(High

Purity and reclaimed quality), Ethane, Ethylene, Methane(LNG), Pentane(all

isomers) or Propane.

(Below Omitted)

Chapter 1 ~ Chapter 18 <Same as the present

101. Scope

/102, Application

Guidance>

Annex 1 © Annex 3 <Same as the present
Guidance>

Annex 4 High Manganese Austenitic Steel for
Cryogenic Service

Section 1 General
1. {<Same as the present Guidance)

1. (Same as the present Guidance)
2. High manganese austenitic steel is applicable to cargo tanks such as Ammonia

anhydrous, Butane(all isomers), Butane-propane mixture, Carbon dioxide(High
Purity and reclaimed quality), Ethane, Ethylene, Methane(LNG), Pentane(all

isomers) or Propane.

(Below Same as the present Guidance)




	Amendments of Guidance for LFFS(E)_Circular_0121완.pdf
	Amendments of Guidance for LFFS(E)_Circular_0121완
	책갈피
	지침 16장  5001. 6
	지침 16장  501. 7



	
	(E) Amendment - LFL - Methanol_0123완.pdf

	
	Amendments of Rules for LFFS(E)_Circular_0121완.pdf
	Amendments of Rules for LFFS(E)_Circular_0121완
	책갈피
	5장 302. 1.
	6장 703. 1 (1) (B)
	6장 901. 1




	
	완) (E) Amendment - LFL - Methanol (1)_0220.pdf

	
	완) (E) 개정안 - 저인화점- 암모니아_0213.pdf
	완) (E) 개정안 - 저인화점- 암모니아_0213
	개요
	(내용없음)
	(내용없음)
	 

	 
	 <Section 21 - Newly established>
	 Section 21  Requirements for Ammonia Fuel Ready
	 2101. Application 
	 2102. Class notation
	 2103. Requirements for levels of ammonia fuel ready
	 2104. Survey







	
	완) (E) 개정안 - 저인화점 연료 선박 지침_내부의견조회_0220.pdf

	
	완) 저인화점연료선박 규칙(영)- 암모니아연료 (1)_0220.pdf
	완) 저인화점연료선박 규칙(영)- 암모니아연료 (1)_0220
	개요
	(내용없음)
	(내용없음)
	 

	 CHAPTER 1  GENERAL
	 Section 1  General
	 101. Application   


	 CHAPTER 1  GENERAL
	 Section 1  General
	 101. Application   


	 CHAPTER 4 CLASSIFICATION AND SURVEYS
	 Section 2 Classification
	 201. Class notations


	 CHAPTER 4 CLASSIFICATION AND SURVEYS
	 Section 2 Classification
	 201. Class notations

	 

	 <Annex 7 - Newly established>
	 Annex 7 Requirements for Ships Using Ammonia as Fuel (2025)
	 Section 1  General
	 101. Application   
	 102. Definitions 
	 103. Alternative design 

	 Section 2  Goal and Functional Requirements
	 201. Goal 
	 202. Functional requirements
	 301. Goal
	 302. Risk assessment 
	 303. Limitation of explosion consequences

	 Section 4  Classification and Surveys
	 401. General
	 402. Class notations
	 403. Maintenance of classification
	 404. Classification Survey during Construction
	 405. Periodical Surveys

	 Section 5  Ship Design and Arrangement
	 501. Goal 
	 502. Functional requirements
	 503. General requirements
	 504. Protection of fuel tanks from collision and grounding
	 505. Machinery space arrangement  
	 506. Location and protection of fuel piping 
	 507. Fuel preparation room design
	 508. Bilge systems
	 509. Drip trays
	 510. The arrangement of entrances and other openings in enclosed spaces
	 511. Airlocks

	 Section 6  Fuel Containment System
	 601. Goal
	 602. Functional requirements 
	 603. General requirements 
	 604. Liquefied ammonia fuel containment
	 605. Portable liquefied ammonia fuel containment
	 606. Compressed fuel containment
	 607. Pressure relief system
	 608. Loading limit for fuel tanks
	 609. Maintaining of fuel storage condition
	 
	 610. Reference to the IGF Code

	 Section 7  Material and General Pipe Design
	 701. Goal
	 702. Functional requirements 
	 703. General
	 704. Reference to the IGF Code

	 Section 8  Bunkering
	 801. Goal
	 802. Functional requirements
	 803. Bunkering Station
	 804. Manifold
	 805. Bunkering system

	 Section 9  Fuel supply to consumers
	 901. Goal
	 902. Functional requirements
	 903. Redundancy of fuel supply
	 904. Safety functions of fuel supply system 
	 905. Fuel distribution outside of machinery space 
	 906. Reference to the IGF Code

	 Section 10  Power Generation Including Propulsion and Other Gas Consumer
	 1001. Goal
	 1002. Function requirements
	 1003. Reference to the IGF Code

	 Section 11  Fire Safety
	 1101. Goal
	 1102. Functional requirements 
	 1103. Reference to the IGF Code

	 
	 Section 12  Explosion Prevention
	 1201. Goal 
	 1202. Functional requirements 
	 1203. Reference to the IGF Code

	 Section 12-1  Prevention of Exposure to Toxicity
	 12-101. Goal
	 12-102. Functional requirements 
	 12-103. General requirements for toxic exposure protection
	 12-104. Provision for toxic area and space classification
	 12-105. Provision for safe havens

	 Section 13  Ventilation
	 1301. Goal 
	 1302. Functional requirements 
	 1303. Reference to the IGF Code

	 Section 14  Electrical Installation
	 
	 1401. Goal 
	 1402. Functional requirements 
	 1403. Reference to the IGF Code

	 Section 15  Control, Monitoring and Safety Systems
	 1501. Goal 
	 1502. Functional requirements 
	 1503. General requirements
	 1504. Requirements for bunkering and fuel tank monitoring
	 1505. Bunkering control
	 1506. Gas compressor monitoring
	 1507. Gas engine monitoring 
	 1508. Leakage detection
	 1509. Prevention of condensation in fuel supply line
	 
	 1510. Ventilation 
	 1511. Safety functions of fuel supply systems

	 Section 16  Manufacture, Workmanship And Testing
	 1601. Goal    

	 Section 17  Drills And Emergency Exercises
	 1701. Drills and emergency exercises

	 
	 
	 Section 18  Operation
	 1801. Goal 
	 1802. Functional Requirements
	 1803. Reference to the IGF Code

	 Section 19  Training
	 1901. Goal 
	 1902. Functional Requirements

	 Section 20  Personnel Protection
	 2001. Goal 
	 2002. Functional Requirements
	 2003. Protective equipement
	 2004. Emergency equipement
	 2005. Safety equipement




	책갈피
	3장 301.




	
	저인화점연료선박 규칙(영)- 암모니아연료_0122완.pdf
	저인화점연료선박 규칙(영)- 암모니아연료_0122완
	개요
	(내용없음)
	(내용없음)
	 

	 CHAPTER 1  GENERAL
	 Section 1  General
	 101. Application   


	 CHAPTER 1  GENERAL
	 Section 1  General
	 101. Application   


	 CHAPTER 4 CLASSIFICATION AND SURVEYS
	 Section 2 Classification
	 201. Class notations


	 CHAPTER 4 CLASSIFICATION AND SURVEYS
	 Section 2 Classification
	 201. Class notations

	 

	 <Annex 7 - Newly established>
	 Annex 7 Requirements for Ships Using Ammonia as Fuel (2025)
	 Section 1  General
	 101. Application   
	 102. Definitions 
	 103. Alternative design 

	 Section 2  Goal and Functional Requirements
	 201. Goal 
	 202. Functional requirements
	 301. Goal
	 302. Risk assessment 
	 303. Limitation of explosion consequences

	 Section 4  Classification and Surveys
	 401. General
	 402. Class notations
	 403. Maintenance of classification
	 404. Classification Survey during Construction
	 405. Periodical Surveys

	 Section 5  Ship Design and Arrangement
	 501. Goal 
	 502. Functional requirements
	 503. General requirements
	 504. Protection of fuel tanks from collision and grounding
	 505. Machinery space arrangement  
	 506. Location and protection of fuel piping 
	 507. Fuel preparation room design
	 508. Bilge systems
	 509. Drip trays
	 510. The arrangement of entrances and other openings in enclosed spaces
	 511. Airlocks

	 Section 6  Fuel Containment System
	 601. Goal
	 602. Functional requirements 
	 603. General requirements 
	 604. Liquefied ammonia fuel containment
	 605. Portable liquefied ammonia fuel containment
	 606. Compressed fuel containment
	 607. Pressure relief system
	 608. Loading limit for fuel tanks
	 609. Maintaining of fuel storage condition
	 
	 610. Reference to the IGF Code

	 Section 7  Material and General Pipe Design
	 701. Goal
	 702. Functional requirements 
	 703. General
	 704. Reference to the IGF Code

	 Section 8  Bunkering
	 801. Goal
	 802. Functional requirements
	 803. Bunkering Station
	 804. Manifold
	 805. Bunkering system

	 Section 9  Fuel supply to consumers
	 901. Goal
	 902. Functional requirements
	 903. Redundancy of fuel supply
	 904. Safety functions of fuel supply system 
	 905. Fuel distribution outside of machinery space 
	 906. Reference to the IGF Code

	 Section 10  Power Generation Including Propulsion and Other Gas Consumer
	 1001. Goal
	 1002. Function requirements
	 1003. Reference to the IGF Code

	 Section 11  Fire Safety
	 1101. Goal
	 1102. Functional requirements 
	 1103. Reference to the IGF Code

	 
	 Section 12  Explosion Prevention
	 1201. Goal 
	 1202. Functional requirements 
	 1203. Reference to the IGF Code

	 Section 12-1  Prevention of Exposure to Toxicity
	 12-101. Goal
	 12-102. Functional requirements 
	 12-103. General requirements for toxic exposure protection
	 12-104. Provision for toxic area and space classification
	 12-105. Provision for safe havens

	 Section 13  Ventilation
	 1301. Goal 
	 1302. Functional requirements 
	 1303. Reference to the IGF Code

	 Section 14  Electrical Installation
	 
	 1401. Goal 
	 1402. Functional requirements 
	 1403. Reference to the IGF Code

	 Section 15  Control, Monitoring and Safety Systems
	 1501. Goal 
	 1502. Functional requirements 
	 1503. General requirements
	 1504. Requirements for bunkering and fuel tank monitoring
	 1505. Bunkering control
	 1506. Gas compressor monitoring
	 1507. Gas engine monitoring 
	 1508. Leakage detection
	 1509. Prevention of condensation in fuel supply line
	 
	 1510. Ventilation 
	 1511. Safety functions of fuel supply systems

	 Section 16  Manufacture, Workmanship And Testing
	 1601. Goal    

	 Section 17  Drills And Emergency Exercises
	 1701. Drills and emergency exercises

	 
	 
	 Section 18  Operation
	 1801. Goal 
	 1802. Functional Requirements
	 1803. Reference to the IGF Code

	 Section 19  Training
	 1901. Goal 
	 1902. Functional Requirements

	 Section 20  Personnel Protection
	 2001. Goal 
	 2002. Functional Requirements
	 2003. Protective equipement
	 2004. Emergency equipement
	 2005. Safety equipement




	책갈피
	3장 301.





