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Mandate

1. This document is submitted in line with cluster 5: Inland Waterway Transport,
paragraph 5.1 of the programme of work 2018-2019 (ECE/TRANS/2018/21/Add.1) adopted
by the Inland Transport Committee at its eightieth session (20-23 February 2018)
(ECE/TRANS/274, para. 123).

2. At its fifty-third session, the Working Party on the Standardization of Technical and
Safety Requirements in Inland Navigation (SC.3/WP.3) asked the secretariat to finalize the
draft new Chapter 8C to the annex to resolution No. 61, entitled “Special provisions
applicable to craft equipped with propulsion or auxiliary systems operating on fuels with a
flashpoint equal to or lower than 55°C” for its next session (ECE/TRANS/SC.3/WP.3/106,
para. 36).

3. The finalized text of chapter 8C, an amendment to appendix 3 and a new appendix 10
based on ECE/TRANS/SC.3/WP.3/2017/8 and ECE/TRANS/SC.3/WP.3/2018/5 are
reproduced in the annex. SC.3/WP.3 may wish to discuss and preliminary approve the draft
and to transmit it to the Working Party on Inland Water Transport for the final adoption.
SC.3/WP.3 may also wish to add a definition of a certified safe type electrical equipment (see
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ECE/TRANS/SC.3/WP.3/2018/6) and update provisions for fire-fighting appliances
contained in section 10-3 based on Articles 13.04 and 13.05 of the European Standard laying
down Technical Requirements for Inland Navigation vessels (ES-TRIN)
(see ECE/TRANS/SC.3/WP.3/2017/14 and ECE/TRANS/SC.3/WP.3/2018/6).
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Annex

Draft amendments to the annex to resolution No. 61,
revision 2

I. Draft amendment to section 1-2, “Definitions”

112a. “Certified safe type electrical equipment”: an electrical equipment which has been
tested and approved by the competent authority regarding its safety of operation in an
explosive atmosphere.*

I1. Draft Chapter 8C, “Special provisions applicable to craft equipped with
propulsion or auxiliary systems operating on fuels with a flashpoint
equal to or lower than 55°C”

8C-1 General

8C-1.1For the purpose of this chapter, “propulsion and auxiliary systems” means any system
using fuel, including:

(@)  fuel tanks, and tank connections;
(b)  gas preparation systems;

(c)  piping and valves;

(d)  engines and turbines;

(e)  control, monitoring and safety systems.

8C-1.2By way of derogation from paragraphs Asticle-8:01(3) 8-1.1.2, and-Article-8-05(1);
8-1.5.1, {(6) 8-1.5.10, {9) 8-1.5.11, (412 and (42} 8-1.5.14 and the provisions of chapter 9 8A

propulsion and auxiliary systems operating on fuels with a flashpoint equal to or lower than
55° C may be installed on craft provided that the requirements for these fuels laid down in
this chapter and appendix 8 10 have been complied with.

8C-1.3Propulsion and auxiliary systems according to paragraph 8C-1.2 shall be constructed
and installed under the supervision of the inspection body.

8C-1.4For the purpose of discharging tasks pursuant to this chapter, the inspection body may
employ a technical service in accordance with section 8C-7.

8C-1.5Before commissioning of a propulsion or auxiliary system according to paragraph
8C-1.2, the following documents shall be submitted to the inspection body:

(@)  arisk assessment according to appendix 8 10;
(b)  adescription of the propulsion or auxiliary system;
(c)  drawings of the propulsion or auxiliary system;

(d)  adiagram of the pressure and temperature within the system;

1 ES-TRIN edition 2017, Article 1.01, definition 3.24.
2 Similar provision does not exist in the annex to resolution No. 61, revision 2.
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() an operating manual containing all applicable procedures, intended for
practical use of the system;

4] a safety rota according to paragraph 8C-3.4;

(g)  acopy of the inspection certificate referred to in paragraph 8C-2.4.
8C-1.5A copy of the documents mentioned in section 8C-5 shall be carried on board.
8C-2 Testing

8C-2.1Propulsion and auxiliary systems operating on fuels with a flashpoint equal to or lower
than 55° C shall be inspected by an inspection body:

(@)  before commissioning;
(b)  after any modification or repair;
(c)  regularly, at least once a year.
The relevant instructions of the manufacturers shall be taken into account in the process.

8C-2.2 The inspections referred to in subparagraphs (a) and (c) of paragraph 8C-2.1 have
to cover at least:

(@ a check of conformity of the propulsion and auxiliary systems with the
approved drawings and in the case of subsequent checks, whether alterations in the
propulsion or auxiliary system were made;

(b)  if necessary a functional test of the propulsion and auxiliary systems for all
operational possibilities;

(c) avisual check and a tightness check of all system components, in particular
valves, pipelines, hoses, pistons, pumps and filters;

(d)  avisual check of the electrical and electronic appliances of the installation;
(e)  acheck of the control, monitoring, and safety systems.

8C-2.3The inspections referred to in subparagraph (b) of paragraph 8C-2.1shall include
the concerned parts of paragraph 8C-2.2.

8C-2.4For each inspection according to paragraph 8C-2.1, an inspection attestation shall be
issued showing the date of inspection.

8C-3 Safety organization

8C-3.1A safety rota shall be provided on board craft equipped with propulsion or auxiliary
systems operating on fuel with a flashpoint equal to or lower than 55° C. The safety rota shall
include safety instructions according to paragraph 8C-3.2 and a safety plan according to
paragraph 8C-3.3 of the craft.

8C-3.2These safety instructions shall include at least the following information:
(@  emergency shutdown of the system;

(b)  measures to be taken in the event of accidental release of liquid or gaseous
fuel, for instance, during bunkering;

(c)  measures to be taken in the event of fire or other incidents on board;
(d)  measures to be taken in the event of collision;
(e)  use of safety equipment;

) raising the alert;
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(g)  evacuation procedures.
8C-3.3The safety plan shall include at least the following information:
(@)  hazardous areas;
(b)  escape routes, emergency exits and gastight rooms;
(c) life-saving equipment and ship’s boats;
(d) fire extinguishers, fire-fighting systems and sprinkler systems;
(e)  alarm systems;
0] emergency circuit breakers’ controls;
(g) fire dampers;
(h)  emergency power sources;
Q) ventilation system controls;
) controls for fuel supply lines;
(k)  safety equipment.
8C-3.4The safety rota shall:
(@)  be duly stamped by the inspection body; and
(b)  be prominently displayed at one or more appropriate points on board.
8C-4 [Environmental requirements

8C-4.1The emissions from engines or turbines shall not exceed the applicable limit values
specified in the Article 7a or in the Annex XV of the Directive 97/68/EC.

8C-4.21n the case of propulsion and auxiliary systems operating on NG, the values apply to
hydrocarbons, except to methane (CHa).

8C-4.3Compliance with paragraph 8C-4.1 shall be demonstrated by submitting a report to
the inspection body on test-bed measurement of gaseous and particulate exhaust emissions
in accordance with International standard 1SO 8178-1:2006.

8C-4.4 Appropriate measures shall be taken to minimise greenhouse gas emissions. The
measures shall be mentioned in the documents covered by 8C-1.5, subparagraph (b).]®

8C-5 Marking

Operation rooms and system components shall be appropriately marked so that it is clear for
what fuels they are being used.

8C-6 Independent propulsion

In the event of an automatic shutdown of the propulsion system or parts of the propulsion
system, the craft shall be able to make steerageway under its own power.

8C-7 Technical services

8C-7.1The technical services shall satisfy the-Eurepean-international standard EN-ISO/IEC
17020:2012.

Article 30.04 of ES-TRIN edition 2017 is left void, therefore, SC.3/WP.3 may wish to delete the
provisions contained in 8C-4.
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8C-7.2Manufacturers and distributors of propulsion or auxiliary systems, or parts of these
systems, cannot be recognised as technical services.

8C-7.3The technical service's expertise must comply with the relevant requirements from
appendix 8 10.

8C-7.4The monitoring and testing according to sections 8C-1 and 8C-2 may be performed
by different technical services provided that all the expertise described in paragraph 8C-7.3
is taken into account in the process.

Draft amendment to appendix 3 “Safety signs and signals to be used on
board inland navigation vessels”

Sketch 9
LNG warning
Colours: black/yellow
IV. Draft Appendix 10, “Supplementary provisions applicable to craft

11

1.2

operating on fuels with a flashpoint equal to or lower than 55° C”
Section I, Liquefied Natural Gas
General

Application

1.1.1 The provisions of Section | apply to craft equipped with propulsion or auxiliary
systems operating on liquefied natural gas according to paragraph 1.2.1 and address all areas
that need special consideration for the usage of LNG as fuel.

Definitions

For the purposes of this Section, the following definitions shall apply:

1.2.1 Liquefied natural gas (LNG): natural gas that has been liquefied by cooling it to a
temperature of -161° C.

1.2.2 LNG system: all parts of the craft that may contain LNG or Natural Gas (NG), such
as engines, fuel tanks and bunkering piping.

1.2.3 LNG bunkering system: the arrangement for the bunkering of LNG on board
(bunkering station and bunkering piping).

1.2.4 Bunkering station: the area on board where all equipment used for bunkering are
located, such as manifolds, valves, survey instruments, safety equipment, monitoring station,
tools, etc.
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1.2.5 LNG containment system: the arrangement for the storage of LNG including tank
connections.

1.2.6 Gas supply system: the arrangement, including the gas preparation system, gas supply
lines and valves, to supply gas on board to all gas consuming equipment.

1.2.7 Gas preparation system: the unit used to convert LNG into NG, its accessories and its
piping.
1.2.8 Hazardous areas: zones 0, 1 and 2 as classified below:

1.2.8.1 Zone 0: area in which an explosive atmosphere consisting of a mixture with air
of flammable substances in the form of gas, vapour or mist is present continuously or for
long periods or frequently.

1.2.8.2 Zone 1: area in which an explosive atmosphere consisting of a mixture with air
of flammable substances in the form of gas, vapour or mist is likely to occasionally occur in
normal operation.

1.2.8.3 Zone 2: area in which an explosive atmosphere consisting of a mixture with air
of flammable substances in the form of gas, vapour or mist is not likely to occur in normal
operation but, if it does occur, will persist for a short period only.

1.2.9 Enclosed room: any room within which, in the absence of forced ventilation,
the ventilation will be limited, and any explosive atmosphere will not be dispersed naturally.

1.2.10 Semi-enclosed room: a room limited by decks or bulkheads in such manner
that the natural conditions of ventilation are notably different from those obtained on open
deck.

1.2.11 Pressure Relief Valve (PRV): a spring-loaded device which is activated
automatically by pressure, the purpose of which is to protect the tank or piping against
unacceptable excess of internal pressure.

1.2.12 Dual fuel engines: engines using LNG combined with fuel with a flashpoint
above 55° C.

1.2.13 ESD: emergency shutdown.

1.2.14 Master gas fuel valve: an automatic shut-off valve in gas supply lines to
engines.

1.2.15 Secondary barrier: the outer element of an LNG containment system or piping

designed to afford temporary containment of any envisaged leakage through the primary
barrier.

1.2.16 Maximum working pressure: the maximum pressure that is acceptable in an
LNG fuel tank or piping during operation. This pressure equals the opening pressure of
pressure relief valves or devices.

1.2.17 Design pressure: the pressure on the basis of which the LNG fuel tank or piping
has been designed and built.

1.2.18 Double block and bleed valve: a set of two valves in a series in a pipe and a
third valve enabling the pressure release from the pipe between those two valves. The
arrangement may also consist of a two-way valve and a closing valve instead of three separate
valves.

1.2.19 Air lock: a space enclosed by gastight steel bulkheads with two gastight doors,
intended to separate a non-hazardous area from a hazardous area.
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1.2.20 Double wall piping: piping with a double wall design for which the space
between the walls is pressurized with inert gas and equipped to detect any leakage of one of
the two walls.

1.2.21 System components: all components of the installation that may contain LNG
or NG (fuel tanks, pipelines, valves, hoses, pistons, pumps, filters, instrumentation, etc.).

1.2.22 Ventilated ducting: a gas pipe installed in a pipe or duct equipped with
mechanical exhaust ventilation.

1.2.23 Gas warning equipment: warning equipment to protect people and property
from hazardous gases and gas-air mixtures. It consists of gas detectors to identify gases, a
control unit for processing the signals and a display/alarm unit for displaying the status and
warning.

Risk assessment

1.3.1 A risk assessment shall be conducted on all concepts and configurations which are
new or have been significantly modified. The risks arising from the use of LNG affecting
people on board including passengers, the environment, the structural strength and the
integrity of the craft shall be addressed. Reasonable consideration shall be given to the
hazards associated with physical layout, operation, and maintenance, following a failure.

1.3.2 Therisks are to be determined and assessed using a risk analysis technique recognised
by the inspection body, such as International Standards ISO 31000:2009 and
1SO 31010:2010. Loss of function, component damage, fire, explosion, tank room flooding,
vessel sinking, and electric overvoltage shall be considered as a minimum. The analysis must
help to ensure that risks are eliminated wherever possible. Risks which cannot be eliminated
entirely are to be mitigated to an acceptable level. The major scenarios and measures for
eliminating or mitigating risks shall be described.

1.3.3 Classification of hazardous areas on board, divided into zones 0, 1 and 2, according
to paragraph 1.2.8 shall be documented in the risk assessment.

General requirements

1.4.1 Asingle failure in the LNG system shall not lead to an unsafe situation.

1.4.2 The LNG system shall be designed, constructed, installed, maintained and protected
to ensure safe and reliable operation.

1.4.3 Components of the LNG system shall be protected against external damages.

1.4.4 Hazardous areas shall be restricted, as far as practicable, to minimize the potential
risks that might affect the safety of the craft, people on board, environment and equipment.
In particular, hazardous areas are parts of the vessel not intended for passengers as referred

to in paragraph 15-6.13 Article-19.06(11).
1.4.5 Appropriate measures shall be taken to keep passengers away from hazardous areas.

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

1.4.7 Unintended accumulation of explosive or flammable gas concentrations shall be
prevented.

1.4.8 Sources of ignition in hazardous areas shall be excluded to reduce the probability of
explosions.

1.4.9 A detailed operating manual of the LNG system shall be provided on board craft using
LNG as fuel and which as minimum:
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1.6

2.1

(@) contains practical explanations about LNG bunkering system, LNG
containment system, LNG piping system, Gas supply system, engine room, ventilation
system, leakage prevention and control, monitoring and safety system;

(b)  describes the bunkering operations, especially valves operation, purging,
inerting and gas freeing;

(c)  describes the relevant method of electrical insulation during bunkering
operations;

(d)  describes the details of risks identified in the risk assessment as referred to in
1.3 and the means by which they are mitigated.

1.4.10 A fire or explosion caused by released gas in LNG containment systems and engine
rooms shall not render the essential machinery or equipment in other compartments
inoperable.

Knowledge technical service

The knowledge of the technical service referred to in paragraph 8C-1.4 shall cover at least
the following areas:

(@  fuel system including tanks, heat exchangers, pipelines;
(b)  strength (longitudinal and local) and stability of the craft;
(c) electrical and control systems;

(d) ventilation system;

(e) fire safety;

() gas warning equipment.

Marking

Doors to rooms where LNG is used shall bear on the outside a symbol for “LNG warning”
in accordance with sketch 9 of appendix 3, at least 10 cm in height.

Vessel Arrangements and System Design

LNG containment system

2.1.1 The LNG containment system shall be separated from engine rooms or other high fire
risk areas.

2.1.2 LNG fuel tanks shall be located as close as possible to the longitudinal centreline of
the vessel.

2.1.3 The distance between the ship’s wall of the craft and the LNG fuel tank shall not be
less than 1.00 m. If LNG fuel tanks are located:

(@  below deck, the craft shall have a double wall and a double bottom construction at the
location of the LNG fuel tanks. The distance between the ship’s wall and the inner wall of
the craft shall not be less than 0.60 m. The depth of the double bottoms shall not be less than
0.60 m;

(b)  onopen deck, the distance shall be at least B/5 from the vertical planes defined by the
ship’s sides of the craft.

2.1.4 The LNG fuel tank shall be an independent tank designed in accordance with-the
European—international standards EN-—13530:2002,—EN-—13458-2:2002 1SO 20421,
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1SO 21009-2:2008 in combination with dynamic loads, or the International Code of the
Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (IGC Code)
(type C tank). The inspection body can accept other equivalent standards of a member State

2.1.5 Tank connections shall be mounted above the highest liquid level in the tanks. The
inspection body can accept connections below the highest liquid level.

2.1.6 If tank connections are below the highest liquid level of the LNG fuel tanks, drip trays
shall be placed below the tanks that meet the following requirements:

(@)  the capacity of the drip tray shall be sufficient to contain the volume which
could escape in the event of a pipe connection failure;

(b)  the material of the drip tray shall be suitable stainless steel;

(c)  the drip tray shall be sufficiently separated or insulated from the hull or deck
structures, so that the hull or deck structures are not exposed to unacceptable cooling in case
of leakage of LNG.

2.1.7 The LNG containment system shall be provided with a secondary barrier. No
secondary barrier is required for the LNG containment systems where the probability for
structural failures and leakages through the primary barrier is extremely low and can be
neglected.

2.1.8 If the secondary barrier of the LNG containment system is part of the hull structure it
may be a boundary of the tank room subject to necessary precautions against leakage of
cryogenic liquid.

2.1.9 The location and construction of the LNG containment system and the other
equipment on open deck shall assure sufficient ventilation. Accumulation of escaped NG
shall be prevented.

2.1.10 If condensation and icing due to cold surfaces of LNG fuel tanks may lead to safety
or functional problems, appropriate preventive or remedial measures shall be taken.

2.1.11 Each LNG fuel tank is to be fitted with at least two pressure relief valves that can
prevent an overpressure if one of the valves is closed off due to malfunctioning, leakage or
maintenance.

2.1.12 If fuel release into the vacuum space of a vacuum insulated LNG fuel tank cannot be
excluded, the vacuum space shall be protected by a suitable pressure relief valve. If LNG fuel
tanks are located in enclosed or semi-enclosed rooms, the pressure relief device shall be
connected to a vent system.

2.1.13 The exhaust outlets of the pressure relief valves shall be located not less than 2.00 m
above the deck at a distance of not less than 6.00 m from the accommodation, passenger areas
and work stations, which are located outside the hold or the cargo area. This height may be
reduced when within a radius of 1.00 m round the pressure relief valves outlet there is no
equipment, no work is being carried out, signs indicate the area and appropriate measures to
protect the deck are being taken.

2.1.14 It shall be possible to safely empty the LNG fuel tanks, even if the LNG system is
shut down.

2.1.15 It shall be possible to purge gas and vent LNG fuel tanks including gas piping systems.
It shall be possible to perform inerting with an inert gas (e.g. nitrogen or argon) prior to
venting with dry air, to exclude an explosion hazardous atmosphere in LNG fuel tanks and

gas piping.
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2.2

2.1.16 LNG fuel tanks’ pressure and temperature shall be maintained at all times within their
design range.

2.1.17 If the LNG system is switched off, the pressure in the LNG fuel tank, shall be
maintained below the maximum working pressure of the LNG fuel tank for a period of
15 days. It shall be assumed that the LNG fuel tank was filled at filling limits according to
section 2.9 and that the craft remains in idle condition.

2.1.18 LNG fuel tanks shall be electrically bonded to the craft's structure.

Engine rooms

2.2.1 For engine rooms one of the following concepts shall be applied:
(@)  gas safe engine room;
(b)  explosion safe engine room; or
(c)  ESD protected engine room.

2.2.2 Requirements for gas safe engine rooms

2.2.2.1 Gas safe engine rooms shall be gas safe under all conditions (“inherently gas
safe”). A single failure within the LNG system shall not lead to a leakage of gas into the
engine room. All gas piping within engine room boundaries shall be enclosed in a gas tight
enclosure, e.g. double wall piping or ventilated ducting.

2.2.2.2 In case one barrier fails, the gas supply to the relevant part of the LNG system
shall be shut down automatically.

2.2.2.3 The ventilation system of ventilated ducting shall:

(@)  guarantee a sufficient capacity to ensure that the gross volume of air inside the
ventilated ducting can be changed at least 30 times per hour;

(b)  be equipped to detect gas presence continuously in the space between inner
and outer pipes;

(c)  be independent of all other ventilation systems, in particular the ventilation
system of the engine room.

2.2.24 A gas safe engine room shall be considered as a non-hazardous area, unless the
risk assessment according to 1.3 demonstrates otherwise.

2.2.3 Requirements for explosion safe engine rooms

2231 Arrangements in explosion safe engine rooms shall be such that the rooms are

considered gas safe under normal conditions. A single failure within the LNG system shall
not lead to a gas concentration over 20 per cent of the lower explosive limit (LEL) into the
engine room.

2232 In the event of gas being detected or the ventilation system fails, the gas supply
to the relevant part of the LNG system shall be shut down automatically.

2.2.3.3 The ventilation system shall:

(@)  guarantee a sufficient capacity to maintain gas concentration below 20 per cent
of the LEL in the engine room, and to ensure that the gross volume of air inside the engine
room can be changed at least 30 times per hour;

(b)  be independent of all other ventilation systems.

2.2.34 Under normal operation the engine room shall be permanently ventilated with
at least 15 changes of the gross volume of air inside the engine room per hour.

11
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2.3

2.2.35 Explosion safe engine rooms shall be designed to provide a geometrical shape
that minimizes the accumulation of gases or formation of gas pockets. A good air circulation
shall be ensured.

2.2.3.6 An explosion safe engine room shall be considered as Zone 2, unless the risk
assessment according to 1.3 demonstrates otherwise.

2.2.4 Requirements for the ESD protected engine rooms

2.2.4.1 Arrangements in ESD protected engine rooms shall be such that the rooms are
considered gas safe under normal conditions, but under certain abnormal conditions may
have the potential to become subject to gas hazards.

2.2.4.2 In the event of abnormal conditions involving gas hazards, ESD of non-safe
equipment (ignition sources) and gas machinery shall be automatically executed, while
equipment or machinery in use or active during these conditions shall be of a certified safe

type.
2.2.4.3 The ventilation system shall:

(@)  guarantee a sufficient capacity to ensure that the gross volume of air inside the
engine room can be changed at least 30 times per hour;

(b)  bedesigned to handle the probable maximum leakage scenario due to technical
failures; and

(c)  beindependent of all other ventilation systems.

2.2.4.4 Under normal operation the engine room shall be permanently ventilated with
at least 15 changes of the gross volume of air inside the engine room per hour.

If gas is detected in the engine room, the number of air changes shall automatically be
increased to 30 changes per hour.

2,245 If the craft is equipped with more than one propulsion engine, these engines
shall be located in at least two separate engine rooms. These engine rooms shall have no
common partitions. However, common partitions may be accepted if it can be documented
that consequences of a single failure will not affect both rooms.

2.2.4.6 Fixed gas warning equipment arranged to automatically shutdown the gas
supply to the engine room concerned and to disconnect all non-explosion protected
equipment or installations shall be fitted.

2.2.4.7 ESD protected engine rooms shall be designed to provide a geometrical shape
that minimizes the accumulation of gases or formation of gas pockets. A good air circulation
shall be ensured.

2.2.4.8 An ESD protected engine room shall be considered as Zone 1, unless the risk
assessment according to 1.3 demonstrates otherwise.
LNG and NG piping systems

2.3.1 LNG and NG piping through other engine rooms or non-hazardous enclosed areas of
the craft shall be enclosed in double wall piping or ventilated ducting.

2.3.2 LNG and NG piping shall not be located less than 1.00 m from the vessel’s side and
0.60 m from the bottom.

2.3.3 All piping and all components which can be isolated with valves from the LNG system
in a liquid full condition shall be provided with pressure relief valves.

2.3.4 Piping shall be electrically bonded to the vessel's structure.
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2.6

2.7

2.3.5 Low temperature piping shall be thermally isolated from the adjacent hull structure,
where necessary. Protection against accidental contact shall be provided.

2.3.6 The design pressure of piping shall not be less than 150 per cent of the maximum
working pressure. The maximum working pressure of piping inside rooms shall not exceed
1,000 kPa. The design pressure of the outer pipe or duct of gas piping systems shall not be
less than the design pressure of the inner gas pipe.

2.3.7 Gas piping in ESD protected engine rooms shall be located as far away as practicable
from the electrical installations and tanks containing flammable liquids.

Drainage systems

2.4.1 Drainage systems for areas where LNG or NG can be present shall:

(@)  beindependent and separate from the drainage system of areas where LNG and
NG cannot be present;

(b)  not lead to pumps in non-hazardous areas.

2.4.2 Where the LNG containment system does not require a secondary barrier, suitable
drainage arrangements for the tank rooms that are not connected to the engine rooms shall be
provided. Means of detecting any LNG leakage shall be provided.

2.4.3 Where the LNG containment system requires a secondary barrier, suitable drainage
arrangements for dealing with any leakage of LNG into the interbarrier spaces shall be
provided. Means of detecting such leakage shall be provided.

Drip trays

2.5.1 Suitable drip trays shall be fitted where leakage can cause damage to the craft’s
structure or where limitation of the area that is affected from a spill is necessary.
Arrangement of entrances and other openings

2.6.1 Entrances and other openings from a non-hazardous area to a hazardous area shall
only be permitted to the extent necessary for operational reasons.

2.6.2 For entrances and openings to a non-hazardous area within 6.00 m from the LNG
containment system, the gas preparation system or the outlet of a pressure relief valve, a
suitable airlock shall be provided.

2.6.3 Air locks shall be mechanically ventilated at an overpressure relative to the adjacent
hazardous area. Doors shall be of the self-closing type.

2.6.4 Air locks shall be designed in a way that no gas can be released to non-hazardous
areas in case of the most critical events in the hazardous areas separated by the air lock. The
events shall be evaluated in the risk assessment according to 1.3.

2.6.5 Air locks shall be free of obstacles, shall provide easy passage and shall not be used
for other purposes.

2.6.6 Anacoustic and optical alarm shall be given on both sides of the air lock if more than
one door is moved from the closed position or if gas is detected in the air lock.

Ventilation systems

2.7.1 Ventilators in hazardous areas shall be of a certified safe type.

2.7.2 Electric motors driving ventilators shall comply with the required explosion
protection in the installation area.

13
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2.7.3 An acoustic and optical alarm shall be triggered at a permanently manned location
(e.g. wheelhouse) in the event of any loss of the required ventilating capacity.

2.7.4 Any ducting used for the ventilation of hazardous areas shall be separate from that
used for the ventilation of non-hazardous areas.

2.7.5 Required ventilation systems shall have at least two ventilators with independent
power supply, each of sufficient capacity, to avoid any gas accumulation.

2.7.6 Air for hazardous rooms shall be taken from non-hazardous areas.

2.7.7 Air for non-hazardous rooms shall be taken from non-hazardous areas at least 1.50 m
away from the boundaries of any hazardous area.

2.7.8 Where the inlet duct passes through a hazardous room, the duct shall have over-
pressure relative to this room. Overpressure shall not be required when structural measures
on the duct ensure that gases will not leak into the duct.

2.7.9 Air outlets from hazardous rooms shall be located in an open area which is of the same
or less hazard than the ventilated room.

2.7.10 Air outlets from non-hazardous rooms shall be located outside hazardous areas.
2.7.11 In enclosed rooms the ventilation exhaust ducts shall be located at the top of these
rooms. Air inlets shall be located at the bottom.

LNG bunkering system

2.8.1 The LNG bunkering system shall be so arranged that no gas is discharged to the
atmosphere during filling of LNG fuel tanks.

2.8.2 The bunkering station and all valves used for bunkering, shall be located on an open
deck so that sufficient natural ventilation is provided.

2.8.3 The bunkering station shall be positioned and arranged so that any damage to the gas
piping does not cause damage to the craft's LNG containment system.

2.8.4 Suitable means shall be provided to relieve the pressure and remove liquid contents
from pump suctions and bunker piping.

2.8.5 Hoses used for the bunkering of LNG shall be:
(@  compatible with LNG, in particular suitable for the LNG temperature;

(b)  designed for a bursting pressure not less than five times the maximum pressure
they can be subjected to during bunkering.

2.8.6 The bunkering manifold shall be designed to withstand normal mechanical loads
during bunkering. The connections shall be of dry-disconnect type in accordance with
European-international standard EN-2474 1SO 16904, equipped with appropriate additional
safety dry break-away couplings.

2.8.7 It shall be possible to operate the master LNG bunkering valve during bunkering
operations from a safe control station on the craft.

2.8.8 Bunkering piping shall be arranged for inerting and gas freeing.

Filling limits of LNG fuel tanks

2.9.1 The level of LNG in the LNG fuel tank shall not exceed the filling limit of 95 per cent
full at the reference temperature. The reference temperature means the temperature
corresponding to the vapour pressure of the fuel at the opening pressure of the pressure relief
valves.
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2.9.2 Afilling limit curve for LNG filling temperatures shall be prepared from the following
formula:

LL =FL-pr/pL
where:
LL = loading limit, maximum allowable liquid volume relative to the LNG
fuel tank volume to which the tank may be loaded, expressed in per cent,
FL = filling limit expressed in per cent, here 95 per cent,
Pr = relative density of fuel at the reference temperature,
oL = relative density of fuel at the loading temperature.

2.9.3 For craft exposed to significant wave heights or significant motion on account of
operations, the filling limit curve shall be adapted accordingly, based on the risk assessment
according to 1.3.

Gas supply system

2.10.1 The gas supply system shall be so arranged that the consequences of any
release of gas will be minimized, while providing safe access for operation and inspection.

2.10.2 The parts of the gas supply system which are located outside the engine room
shall be designed in a way that a failure of one barrier cannot lead to a leak from the system
into the surrounding area causing immediate danger to the people on board, the environment
or the craft.

2.10.3 LNG fuel tank inlets and outlets shall be provided with valves located as close
to the tank as possible.

2.104 The gas supply system to each engine or set of engines shall be equipped with
a master gas fuel valve. The valves shall be situated as close as practicable to the gas
preparation system but in any case, outside the engine room.

2.105 The master gas fuel valve shall be operable
(@  within and outside the engine room;
(b)  from the wheelhouse.

2.10.6 Each gas consuming equipment shall be provided with a set of double block
and bleed valves to assure safe isolation of the fuel supply system. The two block valves shall
be of the fail-to-close type, while the ventilation valve shall be fail-to-open type.

2.10.7 For multi-engine installations, where a separate master gas fuel valve is
provided for each engine and for one-engine installation, the master gas fuel valve and the
double block and bleed valve functions can be combined. One shutdown valve of the double
block and bleed valves shall also be manually operated.

Exhaust system and gas supply shut down

2111 The exhaust system shall be configured to keep accumulation of unburned
gaseous fuel as low as possible.

2.11.2 Unless designed with the strength to withstand the worst case overpressure due
to ignited gas leaks, engine components or systems that can contain an ignitable gas and air
mixture shall be fitted with suitable pressure relief devices.

15



ECE/TRANS/SC.3/WP.3/2019/4

16

3.1

3.2

3.3

3.4

2.11.3 If the gas supply is not changed-over to gasoil before stopping, the gas supply
system from the master gas fuel valve to the engine, and the exhaust system shall be purged
in order to discharge any residual gas which may be present.

2114 A means shall be provided to monitor and detect incorrect operation of the
ignition system, poor combustion or mis-firing that may lead to unburned gaseous fuel in the
exhaust system during operation.

2.115 If incorrect operation of the ignition system, poor combustion or mis-firing is
detected, the gas supply system shall be shut down automatically.

2.11.6 The exhaust pipes of gas or dual fuel engines shall not be connected to the
exhaust pipes of other engines or systems.

2.11.7 In case of a normal stop or an ESD, the gas supply system shall be shut off not
later than the ignition source. It shall not be possible to shut off the ignition source without
first or simultaneously closing the gas supply to each cylinder or to the complete engine.

2.11.8 In case of shut-off of the gas supply system in a dual fuel engine, the engine
shall be capable of continuous operation on gasoil only without interruption.

Fire Safety

General

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

3.1.2 The gas preparation system shall be regarded as an engine room for fire protection
purposes.
Fire alarm system

3.2.1 Assuitable fixed fire alarm system shall be provided for all rooms of the LNG system
where fire cannot be excluded.

3.2.2  Smoke detectors alone are not sufficient for rapid detection of a fire.

3.2.3 The fire detection system shall have the means to identify each detector individually.
3.2.4 The gas safety system shall shut down the relevant parts of the gas supply system
automatically, upon fire detection in rooms containing gas installations.

Fire protection

3.3.1 Accommodation, passenger areas, engine rooms and escape routes shall be shielded
with Type A60 partitions, where the distance is less than 3.00 m to LNG fuel tanks and
bunkering stations located on deck.

3.3.2 The boundaries of LNG fuel tank rooms and ventilation ducts to such rooms below
the bulkhead deck shall comply with Type A60. However, where the room is adjacent to
tanks, voids, auxiliary engine rooms of little or no fire risk, sanitary and similar spaces, the
insulation may comply with Type AO0.

Fire prevention and cooling

3.4.1 A water spray system shall be installed for cooling and fire prevention to cover
exposed parts of LNG fuel tank(s) located on open deck.

3.4.2 If the water spray system is part of the firefighting systems mentioned in Asticles
13.04-0r13:05 paragraph 10-3.6, the required fire pump capacity and working pressure shall
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be sufficient to ensure the operation of both the required numbers of hydrants and hoses and
the water spray system simultaneously. The connection between water spray system and the
firefighting systems mentioned in Asticles—13.04—r-13.05 paragraph 10-3.6 shall be
provided through a screw-down non-return valve.

3.4.3 If firefighting systems mentioned in Articles13.04-0r13.05 paragraph 10-3.6 are
installed on board a craft where the LNG fuel tank is located on open deck, isolating valves
shall be fitted in the firefighting systems in order to isolate damaged sections of the
firefighting systems. Isolation of a section of firefighting systems shall not deprive the fire
line ahead of the isolated section of water.

3.4.4 The water spray system shall also provide coverage for boundaries of the
superstructures, unless the tank is located 3.00 m or more from the boundaries.

3.4.5 The water spray system shall be designed to cover all areas as specified above with
an application rate of 10 I/min/m? for horizontal projected surfaces and 4 I/min/m? for vertical
surfaces.

3.4.6 The water spray system shall be capable of being put into operation from the
wheelhouse and from the deck.

3.4.7 The nozzles shall be arranged to ensure an effective distribution of water throughout
the area being protected.

Fire extinguishing

In addition to the requirements of paragraph 10-3.1 Article-13.03, two additional portable
dry powder fire extinguishers of at least 12 kg capacity shall be located near the bunkering
station. They shall be suitable for Class C fires.

Electrical Systems

4.1  Equipment for hazardous areas shall be of an appropriate type according to zones
where such equipment is installed.

4.2  Electrical generation and distribution systems and associated control systems shall be
designed so that a single failure will not result in the release of gas.

4.3  The lighting system in hazardous areas shall be divided between at least two branch
circuits. All switches and protective devices shall interrupt all poles and phases and shall be
located in a non-hazardous area.

4.4  Submerged gas pump motors and their supply cables may be fitted in LNG
containment systems. Arrangements shall 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 current,
or low liquid level. This shutdown shall give an acoustic and optical alarm in the wheelhouse.
Gas pump motors shall be capable of being isolated from their electrical supply during gas-
freeing operations.

Control, Monitoring and Safety Systems

General

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

17
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5.1.2 The gas supply system shall be fitted with its own set of independent gas control, gas
monitoring and gas safety systems. All elements of these systems shall be capable of being
functionally tested.

5.1.3 The gas safety system shall shut down the gas supply system automatically, upon
failure in systems essential for the safety and upon fault conditions which may develop too
fast for manual intervention.

5.1.4 The safety functions shall be arranged in a dedicated gas safety system that is
independent of the gas control system.

5.1.5 Instrumentation devices shall be fitted to allow a local and a remote reading of
essential parameters, where they are necessary to ensure a safe operation of the whole LNG
system including bunkering.

LNG bunkering system and LNG containment system monitoring

5.2.1 Each LNG fuel tank shall be fitted with:

(@) at least two liquid level indicators, which shall be arranged so that they can be
maintained in an operational condition;

(b)  a pressure indicator capable of indicating throughout the operating pressure
range and which is clearly marked with the maximum working pressure of the LNG fuel tank;

(¢) a high liquid level alarm operating independently of other liquid level
indicators which shall give an acoustic and optical alarm when activated;

(d) an additional sensor operating independently of the high liquid level alarm
which shall automatically actuate the master LNG bunkering valve in a manner that will both
avoid excessive liquid pressure in the bunkering piping and prevent the tank from becoming
full of liquid.

5.2.2 Each pump discharge line and each liquid and vapour gas shore connection shall be
provided with at least one local pressure indicator. In the pump discharge line, the indicator
shall be placed between the pump and the first valve. The permissible maximum pressure or
vacuum value shall be indicated on each indicator.

5.2.3 A high-pressure alarm shall be provided for the LNG containment system and at the
pump. Where vacuum protection is required, a low-pressure alarm shall be provided.

5.2.4 Control of the bunkering shall be possible from a safe control station remote from the
bunkering station. At this control station the LNG fuel tank pressure and level shall be
monitored. Overfill alarm, high and low-pressure alarm and automatic shutdown shall be
indicated at this control station.

5.2.5 |If the ventilation in the ducting enclosing the bunkering lines stops, an acoustic and
optical alarm shall be actuated at the control station.

5.2.6 If gas is detected in the ducting enclosing the bunkering piping an acoustic and optical
alarm and emergency shut-down shall be actuated at the control station.

5.2.7 Appropriate and sufficient suitable protective clothing and equipment for bunkering
operations shall be available on board according to operating manual.
Engine operation monitoring
5.3.1 Indicators shall be fitted in the wheelhouse and the engine room for:
(@)  operation of the engine in case of a gas-only engine; or

(b)  operation and mode of operation of the engine in the case of a dual fuel engine.
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Gas warning equipment

5.4.1 Gas warning equipment shall be designed, installed and tested in accordance with a
recognized standard, such as-Eurepean-international standard IEC 60079-29-1:2016 EN

5.4.2 Permanently installed gas detectors shall be fitted in:
(@)  tank connection areas including fuel tanks, pipe connections and first valves;
(b)  ducts around gas piping;

() engine rooms containing gas piping, gas equipment or gas consuming
equipment;

(d) the room containing the gas preparation system;

(e)  other enclosed rooms containing gas piping or other gas equipment without
ducting;

4] other enclosed or semi-enclosed rooms where gas vapours may accumulate
including interbarrier spaces and tank rooms of independent LNG fuel tanks other than
type C;

()  airlocks; and
(h)  ventilation inlets to rooms in which gas vapours may accumulate.

5.4.3 By derogation to paragraph 5.4.2, permanently installed sensors which detect gas by
difference of pressure can be used for interbarrier spaces in double wall piping.

5.4.4 The number and redundancy of gas detectors in each room shall be considered taking
size, layout and ventilation of the room into account.

5.4.5 Permanently installed gas detectors shall be located where gas may accumulate and in
the ventilation outlets of these rooms.

5.4.6 An acoustic and optical alarm shall be activated before the gas concentration reaches
20 per cent of the lower explosive limit. The gas safety system shall be activated at 40 per
cent of the lower explosive limit.

5.4.7 Acoustic and optical alarms from the gas warning equipment shall be actuated in the
wheelhouse.

Safety functions of gas supply systems

5.5.1 If the gas supply system is shut off due to activation of an automatic valve, it shall not
be opened until the reason for the disconnection is ascertained and the necessary actions
taken. Instructions to this effect shall be placed at a prominent position at the control station
for the shut-off valves in the gas supply lines.

5.5.2 If the gas supply system is shut off due to a gas leak, it shall not be opened until the
leak has been found and the necessary actions have been taken. Instructions to this effect
shall be placed at a prominent position in the engine room.
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5.5.3 The gas supply system shall be arranged for manual remote emergency stop from the
following locations as applicable:

(@  wheelhouse;
(b)  control station of the bunkering station;

(c)  any permanently manned location.
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