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ES-TRIN Chapter 1

General

PART I
GENERAL

CHAPTER 1
GENERAL

Article 1.01
Definitions

For the purposes of this Standard, the following definitions shall apply

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.13

Types of craft

‘craft’: a vessel or item of floating equipment;

‘vessel’: an inland waterway vessel or sea-going ship;

‘inland waterway vessel’: a vessel intended solely or mainly for navigation on inland waterways;
‘sea-going ship’: a vessel approved and intended primarily for sea-going or coastal navigation;
‘motor vessel’: a motor cargo vessel or a motor tanker;

‘motor tanker’: a vessel intended for the carriage of goods in fixed tanks and built to navigate
independently under its own motive power;

‘motor cargo vessel’: a vessel, other than a motor tanker, intended for the carriage of goods and
built to navigate independently under its own motive power;

‘canal barge’: an inland waterway vessel not exceeding 38,5 m in length and 5,05 m in breadth;
‘tug’: a vessel specially built to perform towing operations;

‘pusher’: a vessel specially built to propel a pushed convoy;

‘barge’: a dumb barge or tank barge;

‘tank barge’: a vessel intended for the carriage of goods in fixed tanks and built to be towed,
either having no motive power of its own or having only sufficient motive power to perform
restricted manoeuvres;

‘dumb barge’: a vessel, other than a tank barge, intended for the carriage of goods and built to
be towed, either having no motive power of its own or having only sufficient motive power to

perform restricted manoeuvres;

‘lighter’: a tank lighter, cargo lighter or ship-borne lighter;
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1.16

1.18

1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

1.30

‘tank lighter’: a vessel intended for the carriage of goods in fixed tanks, built or specially
modified to be pushed, either having no motive power of its own or having only sufficient motive
power to perform restricted manoeuvres when not part of a pushed convoy;

‘cargo lighter’: a vessel, other than a tank lighter, intended for the carriage of goods and built or
specially modified to be pushed, either having no motive power of its own or having only
sufficient motive power to perform restricted manoeuvres when not part of a pushed convoy;

‘ship-borne lighter’: a lighter built to be carried aboard sea-going ships and to navigate on inland
waterways;

‘passenger vessel': a day trip or cabin vessel constructed and equipped to carry more than
12 passengers;

‘passenger sailing vessel': a passenger vessel built and fitted out also with a view to propulsion
under sail;

‘day-trip vessel’: a passenger vessel without overnight passenger cabins;
‘cabin vessel’: a passenger vessel with overnight passenger cabins;

‘high-speed vessel’: a motorised craft capable of reaching speeds over 40 km/h in relation to
water;

‘floating equipment’: a floating installation carrying working gear such as cranes, dredging
equipment, pile drivers or elevators;

‘worksite craft’: a vessel, appropriately built and equipped for use at worksites, such as a
reclamation barge, hopper or pontoon barge, pontoon or stone-dumping vessel;

‘recreational craft’: a vessel other than a passenger vessel, intended for sport or pleasure;
‘ship's boat’: a boat for use in transport, rescue, salvage and work duties;

‘floating establishment’: any floating installation not normally intended to be moved, such as a
swimming bath, dock, jetty or boathouse;

‘floating object’: a raft or other structure, object or assembly capable of navigation, not being a
vessel or floating equipment or floating establishment;

‘Traditional craft’: a craft which, based on its age, its technical nature or construction, its rarity,
its meaning for the preservation of traditional principles of seamanship or techniques of inland
navigation or its significance for a period from a historic viewpoint, is worthy of being preserved,
and is operated for demonstration purposes in particular, or a replica thereof;

‘Replica of a traditional craft’: a craft which was largely built from original materials, using an
appropriate construction method according to plans or templates as a traditional craft;
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2.1

22

23

24

2.5

2.6

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Assemblies of craft

‘convoy’: a rigid or towed convoy of craft;

‘formation’: the manner in which a convoy is assembled;

‘rigid convoy’: a pushed convoy or side-by-side formation;

‘pushed convoy’: a rigid assembly of craft of which at least one is positioned in front of the craft
providing the power for propelling the convoy, known as the ‘pusher(s)’; a convoy composed of
a pusher and a pushed craft coupled so as to permit guided articulation is also considered as
rigid;

‘side-by-side formation’: an assembly of craft coupled rigidly side by side, none of which is
positioned in front of the craft propelling the assembly;

‘towed convoy’: an assembly of one or more craft, floating establishments or floating objects
towed by one or more self-propelled craft forming part of the convoy;

Particular areas on board
‘main engine room’: space where the propulsion engines are installed;

‘engine room’: space where combustion engines are installed;

‘boiler room’: a space housing a fuel-operated installation designed to produce steam or heat a
thermal fluid;

‘electrical service room’ a room in which components of an electric propulsion system such as
control cabinets or electric engines are located, and which is not a main engine room or engine
room ;

‘enclosed superstructure’: a watertight, rigid, continuous structure with rigid walls joined to the
deck in a permanent and watertight manner;

‘wheelhouse’: the area which houses all the control and monitoring instruments necessary for
manoeuvring the vessel;

‘accommodation’: a space intended for the use of persons normally living on board, including
galleys, store rooms, toilets and washing facilities, laundry facilities, passageways, but not the
wheelhouse;

‘passenger room’: rooms on board intended for passengers and enclosed areas such as
lounges, offices, shops, hairdressing salons, drying rooms, laundries, saunas, toilets,
washrooms, passageways, connecting passages and stairs not encapsulated by walls;

‘control centre’: a wheelhouse, an area which contains an emergency electrical power plant or
parts thereof or an area with a centre permanently occupied by shipboard personnel or crew
members, such as for fire alarm equipment, remote controls of doors or fire dampers;

‘stairwell’: the well of an internal staircase or of a lift;
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3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

3.23

‘lounge’: a room of an accommodation or a passenger room. On board passenger vessels,
galleys are not regarded as lounges;

‘galley’: a room with a stove or a similar cooking appliance;

‘store room’: a room for the storage of flammable liquids or a room with an area of over 4 m? for
storing supplies;

‘hold’; part of the vessel, bounded fore and aft by bulkheads, opened or closed by means of
hatch covers, intended for the carriage of goods, whether packaged or in bulk, or for housing
tanks not forming part of the hull;

‘fixed tank’: a tank joined to the vessel, the walls of the tank consisting either of the hull itself or
of a casing separate from the hull;

‘work station’: an area where members of the crew carry out their duties, including the gangway,
derrick and ship's boat;

‘passageway’: an area intended for the normal movement of persons and goods;

‘safe area’: the area which is externally bounded by a vertical surface running at a distance of
1/5 B, parallel to the course of the hull in the line of maximum draught;

‘muster areas’: areas of the vessel which are specially protected and in which persons muster in
the event of danger;

‘evacuation areas’: part of muster areas of the vessel from which evacuation of persons can be
carried out;

‘explosive atmosphere’ a mixture with air, under atmospheric conditions, of flammable
substances in the form of gas, vapour, dust, fibres, or flyings, which, after ignition, permits self-
sustaining flame propagation;

‘hazardous area’ an area in which an explosive gas atmosphere is or may be expected to be
present, in quantities such as to require special precautions for the construction, installation and
use of equipment;

‘zones’ hazardous area classification based upon the frequency of the occurrence and duration
of an explosive atmosphere;

‘Zone 0': areas in which an explosive atmosphere is present continuously or for long periods or
frequently.

‘Zone 1': areas in which an explosive atmosphere is likely to occur in normal operation
occasionally.

‘Zone 2’; areas in which an explosive atmosphere is not likely to occur in normal operation but, if
it does occur, will persist for a short period only. These areas also include areas directly
adjoining Zone 1 that are not separated from one another in a gas tight manner.
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3.24

41

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.1

4.12

4.13

4.14

4.15

4.16

‘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;

Marine engineering terms

‘plane of maximum draught’: the water plane corresponding to the maximum draught at which
the craft is authorised to navigate;

‘safety clearance’: the distance between the plane of maximum draught and the parallel plane
passing through the lowest point above which the craft is no longer deemed to be watertight;

‘residual safety clearance’: the vertical clearance available, in the event of the vessel heeling
over, between the water level and the lowest point of the immersed side, beyond which the
vessel is no longer regarded as watertight;

‘freeboard’ or ‘F’: the distance between the plane of maximum draught and a parallel plane
passing through the lowest point of the gunwale or, in the absence of a gunwale, the lowest
point of the upper edge of the ship's side;

‘residual freeboard’: the vertical clearance available, in the event of the vessel heeling over,
between the water level and the upper surface of the deck at the lowest point of the immersed
side or, if there is no deck, the lowest point of the upper surface of the fixed ship's side;

‘margin line’: an imaginary line drawn on the side plating not less than 10 cm below the
bulkhead deck and not less than 10 cm below the lowest non-watertight point of the side plating.
If there is no bulkhead deck, a line drawn not less than 10 cm below the lowest line up to which
the outer plating is watertight shall be used;

‘water displacement’ or ‘v’: the immersed volume of the vessel, in m*;

‘displacement’ or ‘A’; the total weight of the vessel, inclusive of cargo, in t;

‘block coefficient’ or ‘Cy’: the ratio between the water displacement and the product of length
Ly, breadth By, and draught T;

‘lateral plane above water’ or ‘4,’: lateral plane of the vessel above the waterline in m?;

‘bulkhead deck’: the deck to which the required watertight bulkheads are taken and from which
the freeboard is measured;

‘bulkhead’: a wall of a given height, usually vertical, partitioning the vessel and bounded by the
bottom of the vessel, the plating or other bulkheads;

‘transverse bulkhead’: a bulkhead extending from one side of the vessel to the other;
‘wall’: a dividing surface, usually vertical;
‘partition wall’: a non-watertight wall;

‘length’ or ‘L’: the maximum length of the hull in m, excluding rudder and bowsprit;
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417

4.18

419

4.20

4.21

4.22

4.23

4.24

4.25

4.26

5.1

5.2

5.3

5.4

5.5

5.6

‘length overall’ or ‘L,,’: the maximum length of the craft in m, including all fixed installations such
as parts of the steering system or power plant, mechanical or similar devices;

‘length of waterline’ or ‘Ly,,’: the length of the hull in m, measured at the maximum draught;

‘breadth’ or ‘B’: the maximum breadth of the hull in m, measured to the outer edge of the shell
plating (excluding paddle wheels, rub rails, and similar);

‘breadth overall’ or ‘B,,’: the maximum breadth of the craft in m, including all fixed equipment
such as paddle wheels, rub rails, mechanical devices or similar;

‘breadth of waterline’ or ‘B,,’: breadth of the hull in m, measured from the outside of the side
plating at the maximum draught line;

‘height’ or ‘H’: the shortest vertical distance in m between the lowest point of the hull or the keel
and the lowest point of the deck on the side of the vessel;

‘draught’ or ‘T’: the vertical distance in m between the lowest point of the hull without taking into
account the keel or other fixed attachments and the maximum draught line;

‘draught overall or ‘T,,’: the vertical distance in m between the lowest point of the hull including
the keel or other fixed attachments and the maximum draught line;

‘forward perpendicular’: the vertical line at the forward point of the intersection of the hull with
the maximum draught line;

‘clear width of side deck’: the distance between the vertical line passing through the most
prominent part of the hatch coaming on the side deck side and the vertical line passing through
the inside edge of the slip guard (guard-rail, foot rail) on the outer side of the side deck;

Steering system

‘steering system’: all the equipment necessary for steering the vessel, such as to ensure the
manoeuvrability laid down in Chapter 5;

‘rudder’: the rudder or rudders, with shaft, including the rudder quadrant and the components
connecting with the steering apparatus;

‘steering apparatus’: the part of the steering system which produces the movement of the
rudder;

‘drive unit’: the steering-apparatus drive, between the power source and the steering apparatus;
(left void);

‘steering control’: the component parts and the circuitry for the operation of a power-driven
steering control;
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5.7

5.8

5.9

5.10

5.11

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

71

7.2

‘steering apparatus drive unit’: the control for the steering apparatus, its drive unit and its power
source;

‘manual drive’: a system whereby manual operation of the hand wheel moves the rudder by
means of a mechanical transmission, without any additional power source;

‘manually-operated hydraulic drive’: a manual control actuating a hydraulic transmission;

‘rate-of-turn regulator’: equipment which automatically produces and maintains a given rate of
turn of the vessel in accordance with preselected values;

‘wheelhouse designed for radar navigation by one person’: a wheelhouse arranged in such a
way that, during radar navigation, the vessel can be manoeuvred by one person;

Properties of structural components and materials

‘watertight’: a structural component or device so fitted as to prevent any ingress of water;

‘spray-proof and weathertight’: a structural component or device so fitted that in normal
conditions it allows only a negligible quantity of water to penetrate;

‘gastight’: a structural component or device so fitted as to prevent the ingress of gas and
vapours;

‘non-combustible’; a substance which neither burns nor produces flammable vapours in such
quantities that they ignite spontaneously when heated to approximately 750 °C;

‘flame-retardant’: material which does not readily catch fire, or whose surface at least restricts
the spread of flames pursuant to the test procedure referred to in Article 19.11(1)(c);

‘self-extinguishing’ the characteristic of a burning substance whereby it extinguishes itself of its
own accord within a short period once the ignition source has been removed, i.e. does not
continue to burn;

‘fire-resistance’: the property of structural components or devices as certified by the test
procedure referred to in Article 19.11(1)(d);

‘Code for Fire Test Procedures’: the International Code for the Application of Fire Test
Procedures (FTP code) adopted under Resolution MSC.307(88)1 by the Maritime Safety
Committee of the International Maritime Organization (IMO);

Signal lights, navigation and information equipment

'signal lights': light from navigation lights to indicate vessels;

'light signals': light used to supplement optical or acoustic signals;

1

MSC.307(88) adopted on 3 December 2010 - International Code for Application of Fire Test Procedures.
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7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

‘navigational radar installation’: an electronic navigational aid for detecting and displaying the
surroundings and traffic;

‘Inland ECDIS’: a system used within the meaning of the current Inland ECDIS Standard for
displaying electronic navigational charts for inland waters and associated information, that
displays selected information from proprietary electronic navigational charts for inland waters
and optionally information from other sensors of the craft;

‘Inland ECDIS equipment’: an installation for displaying electronic navigational charts for inland
waters that can be operated in two different modes: information mode and navigation mode;

‘information mode’: use of Inland ECDIS for information purposes only without radar overlay;
‘navigation mode’: use of Inland ECDIS with radar overlay for navigating a craft;

‘Inland AIS equipment’: equipment fitted aboard a vessel and used within the meaning of the
current VTT Standard;

'VTT standard’ the CCNR Standard ‘Vessel Tracking and Tracing Standard for Inland Navigation’
editon 1.2' or the technical specifications defined by Implementing Regulation (EU)
no. 689/2012%

‘Inland ECDIS standard’: the CCNR Standard ‘Electronic Chart Display and Information System
for Inland Navigation’ edition 2.3% or the technical specifications defined by Implementing
Regulation (EU) no. 909/2013%;

"Test Standard for Inland AIS”: the CESNI Inland AIS Test Standard edition 2.0°;

Engines

(left void);

On-board sewage treatment plants

(left void);

Vessel Tracking and Tracing Standard for Inland Navigation standard, Edition 1.2; Resolution CCNR 2013-I-23 dated

29 May 2013.

Commission Implementing Regulation (EU) no. 689/2012 dated 27 July 2012 amending Regulation (EC) no. 415/2007 on

the technical specifications applicable to the vessel tracking and location systems referred to in Article 5 of directive
2005/44/EC of the European Parliament and Council on harmonised river information services (RIS) on community
navigable waterways (OJ L 202 dated 28.7.2012).

Electronic Chart Display and Information System for Inland Navigation (Inland ECDIS) Edition 2.3; CCNR Resolution

2012-11-20 dated 29 November 2012.

Commission Implementing Regulation (EU) no. 909/2013 of 10 September 2013 on the technical specifications pertaining to

the Electronic Chart Display and Information System for Inland Navigation (Inland ECDIS) referred to in Directive
2005/44/EC of the European Parliament and Council (OJ L 258 dated 28.9.2013).

Inland AIS Test Standard Edition 2.0; CESNI Resolution 2017-11-2 dated 6 July, 2017.
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10.

10.1

10.2

10.3

10.4

11.

Classification societies, experts, and competent persons

'recognised classification society': a classification society that has been recognised in
accordance with CCNR or EU procedures respectively.

‘highest class’: the highest class is allocated to a vessel where

- the hull, including the steering and manoeuvring apparatus as well as the anchors and
anchor chains, comply with the rules established by a recognised classification society and
has been built and tested under its supervision.

- the propulsion machinery as well as the auxiliary engines, the mechanical and electrical
equipment, required for shipboard services, have been manufactured and tested in
accordance with the classification society's rules and have been installed under its
supervision; the unit as a whole will have successfully undergone post installation testing.

'‘expert': a person recognised by the competent authority or by an authorised institution, having
specialist knowledge in the relevant area on the basis of his or her professional training and
experience, fully conversant with the relevant rules and regulations and the generally accepted
technical rules (e.g. EN Standards, relevant legislation, technical rules), and able to examine
and give an expert assessment of the relevant systems and equipment;

‘competent person': a person who has acquired sufficient knowledge in the relevant area on the
basis of his or her professional training and experience and is sufficiently conversant with the
relevant rules and regulations and the generally accepted technical rules (such as EN
Standards, relevant legislation, technical rules) to be able to assess the operational safety of the
relevant systems and equipment;

Electrical equipment, installations and propulsion systems

‘power source’ an energy carrier or energy converter used for producing useful energy. For
rudder machinery propulsion systems the power supply to the steering drive unit and the
steering apparatus produced by an on-board network, a battery, an accumulator or an internal
combustion engine;

‘electrical power source’ an energy source from which electric power is obtained;

‘accumulator’ a rechargeable storage device for electrical energy on an electro-chemical basis;

‘battery’ a non-rechargeable storage device for electrical energy on an electro-chemical basis;

‘power electronics’ an installation, appliance, assembly or device for converting electrical energy
with switching electronic devices or a system comprised thereof;
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12. Other terms

12.1 ‘shipboard personnel’: all employees on board a passenger vessel who are not members of the
crew;

12.2 ‘persons with reduced mobility’: persons facing particular problems when using public transport,
such as the elderly and the handicapped and persons with sensory disabilities, persons in
wheelchairs, pregnant women and persons accompanying young children;

12.3 ‘ADN'’: the Regulations annexed to The European Agreement concerning the International
Carriage of Dangerous Goods by Inland Waterways (ADN) in its current version;

12.4 ‘inland navigation vessel certificate’: Union certificate for inland navigation vessels or Rhine

vessel inspection certificate, issued by the competent authority and which confirms compliance
with the technical requirements.

Article 1.02
Instructions for the application of this Standard

The instructions annexed to this Standard aim to facilitate and standardise its application.
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CHAPTER 2
PROCEDURE

(left void)
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PART I
PROVISIONS REGARDING SHIPBUILDING, FITTING OUT AND
EQUIPMENT

CHAPTER 3
SHIPBUILDING REQUIREMENTS

Article 3.01
Basic rules

Vessels shall be built in accordance with good shipbuilding practice.

Article 3.02
Strength and stability
1. The hull shall be sufficiently strong to withstand all of the stresses to which it is normally
subjected.

a) In the case of newly built vessels or major conversions affecting vessel strength, adequate
strength shall be demonstrated by presenting the design calculation proof. That proof is not
required where a classification certificate or an attestation from a recognised classification
society is submitted.

b) In the event of periodical inspection, the minimum thickness of the bottom, bilge and side
plates of vessels made from steel shall be no less than the higher of the values resulting
from the following formulae:

1. for vessels that are longer than 40 m: t,,;, = f - b - ¢ (2,3 + 0,04 L)[mm];

for vessels not more than 40 m in length: t,,;, = f * b - ¢ (1,5 + 0,06 L)[mm], however,
not less than 3,00 mm.

2. ty,, = 0005-a ﬁ [mm].

where:
a = frame spacing (mm);
f = frame spacing factor

f = 1fora <500 mm,

f=1+ 00013 (a — 500) fora > 500 mm;
b = factor for bottom, side or bilge plates

b 1,0 for bottom plates and side plates,

b = 1,25 for bilge plates.

f =1 may be taken for the frame spacing when calculating the minimum thickness of
the side plates. However, the minimum thickness of the bilge plates may in no
case be less than that of the bottom plates and side plates.

¢ = factor for the type of structure:
¢ = 0,95 for vessels with double bottom and wing void, where the partition

between wing void and hold is located vertically in line with the
coaming,

¢ = 1,0 forall other types of structure.
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c) In longitudinally framed vessels with double bottom and wing voids, the minimum value
calculated for the plate thickness in accordance with the formulae in (b) may be reduced to
a calculated value certified by a recognised classification society for sufficient hull strength
(longitudinal, lateral and local strength).

Plates shall be renewed if bottom, bilge or side plates are below the permissible value laid
down in this way.

The minimum values calculated in accordance with the method are limit values taking
account of normal, uniform wear, and provided that shipbuilding steel is used and that the
internal structural components such as frames, frame floor, main longitudinal and
transverse structural members are in a good state and that the hull shows no indication of
any overloading of the longitudinal strength.

As soon as these values are no longer achieved, the plates in question shall be repaired or
replaced. However, lesser thicknesses, of not more than 10 % reduction from calculated
values, are acceptable locally for small areas.

2. Where a material other than steel is used for the construction of the hull, it shall be proved by
calculation that the hull strength (longitudinal, lateral and local strength) equals at least the
strength that would result from the use of steel under the assumption of minimum thickness in
accordance with (1). If a certificate of class or a declaration issued by a recognised
classification society is presented, a proof by calculation may be dispensed with.

3. The stability of vessels shall correspond to their intended use.
Article 3.03
Hull
1. Bulkheads rising up to the deck or, where there is no deck, up to the gunwale, shall be installed

at the following points:

a) A collision bulkhead at a suitable distance from the bow in such a way that the buoyancy of
the laden vessel is ensured, with a residual safety clearance of 100 mm if water enters the
watertight compartment ahead of the collision bulkhead.

As a general rule, the requirement referred to in (1) shall be considered to have been met if
the collision bulkhead has been installed at a distance of between 0,04 L and 0,04 L + 2m
measured from the forward perpendicular in the plane of maximum draught.

If this distance exceeds 0,04 L + 2 m, the requirement set out in (1) shall be proved by
calculation.

The distance may be reduced to 0,03 L. In that case the requirement referred to in (1) shall
be proved by calculation on the assumption that the compartment ahead of the collision
bulkhead and those adjacent have all been filled with water.
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b) An aft-peak bulkhead at a suitable distance from the stern where the vessel length L
exceeds 25 m in such a way that the buoyancy of the laden vessel is ensured, with a
residual safety clearance of 100 mm if water enters the watertight compartment aft of the
aft peak bulkhead.

As a general rule, the requirement referred to in the first subparagraph shall be considered
to have been met if the aft peak bulkhead has been installed at a distance of between
1,4 m and 0,04 L + 2 m measured from the aft point of the intersection of the hull with the
maximum draught line.

If this distance is greater than 0,04 L + 2m, the requirement referred to in the first
subparagraph must be proved by calculation.

The distance may be decreased to 1 m. In this case, the requirement referred to in the first
subparagraph must be substantiated by calculation on the assumption that the
compartment aft of the aft peak bulkhead and the immediately adjacent compartments
have been filled with water.

2. No accommodation or installations needed for vessel safety or operation may be located ahead
of the plane of the collision bulkhead or aft of the aft-peak bulkhead.

This requirement shall not apply to anchor gear or steering apparatus.

3. The accommodation, engine rooms and boiler rooms, and the workspaces forming part of these
shall be separated from the holds by watertight transverse bulkheads that extend up to the
deck.

4. The accommodation shall be separated from engine rooms, boiler rooms and holds in a gastight

manner and shall be directly accessible from the deck. If no such access has been provided an
emergency exit shall also lead directly to the deck.

5. The bulkheads specified in (1) and (3) and the separation of areas specified in (4) shall not
contain any openings.

However, doors in the aft-peak bulkhead and penetrations, in particular for shafts and pipework,
shall be permitted where they are so designed that the effectiveness of those bulkheads and of
the separation of areas is not impaired. Doors in the aft-peak bulkhead shall be permitted only if
it can be determined by remote monitoring in the wheelhouse whether they are open or closed
and shall bear the following readily legible instruction on both sides:

‘Door to be closed immediately after use’.

6. The water inlets and discharges, and the pipework connected to these, shall be such that no
unintentional ingress of water into the vessel is possible.

7. The fore-sections of vessels shall be built in such a way that the anchors neither wholly nor
partly protrude beyond the side plating.
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Article 3.04
Engine and boiler rooms, bunkers

1. Engine or boiler rooms shall be arranged in such a way that the equipment therein can be
operated, serviced and maintained easily and safely.

2. The liquid-fuel or lubricant bunkers and passenger rooms and accommodation may not have
any common surfaces which are under the static pressure of the liquid when in normal service.

3. Walls, ceilings and doors of engine rooms, boiler rooms and bunkers shall be made of steel or
another equivalent non-combustible material.

Insulation material used in engine rooms shall be protected against the intrusion of fuel and fuel
vapours.

All openings in walls, ceilings, and doors of engine rooms, boiler rooms, and bunker rooms shall
be such that they can be closed from outside the room. The locking devices shall be made from
steel or an equivalent non-combustible material.

4. Engine and boiler rooms and other premises in which flammable or toxic gases can escape
shall be capable of being adequately ventilated.

5. Companionways and ladders providing access to engine and boiler rooms and bunkers shall be
firmly attached and be made of steel or another shock-resistant and non-combustible material.

6. Engine and boiler rooms shall have two exits of which one may be an emergency exit.

The second exit may be dispensed with if:

a) the total floor area (average length x average width at the level of the floor plating) of the
engine or boiler room does not exceed 35 m?; and

b) the path between each point where servicing or maintenance operations are to be carried
out and the exit, or foot of the companionway near the exit providing access to the outside,
is not longer than 5 m; and

c) a fire extinguisher is located at the servicing point that is furthest removed from the exit
door and also, by way of derogation from Article 13.03(1)(e), where the installed power of
the engines does not exceed 100 kW.

7. The permissible sound pressure level in the engine rooms shall not exceed 110 dB(A). The
measuring points shall be selected as a function of the maintenance work needed during normal
operation of the plant located therein.
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CHAPTER 4
SAFETY CLEARANCE, FREEBOARD AND DRAUGHT MARKS

Article 4.01
Safety clearance

1. The safety clearance shall be at least 300 mm.
2. The safety clearance in the case of vessels whose openings cannot be closed by spray-proof

and weathertight devices, and for vessels sailing with their holds uncovered, shall be increased
in such a way that each of those openings shall be at least 500 mm from the plane of maximum

draught.
Article 4.02
Freeboard
1. The freeboard of vessels with a continuous deck, without sheer and superstructures, shall be
150 mm.
2. The freeboard of vessels with sheer and superstructures shall be calculated using the following
formula:
- Se, + - Se
F=150(1- a)—ﬁv vt Fa 2 [mm]
15
where:

a s a correction coefficient that takes account of all of the superstructures involved;

B, s a coefficient for correcting the effect of the forward sheer resulting from the presence of
superstructures in the forward quarter of length L of the vessel;

B. is a coefficient correcting the effect of the aft sheer resulting from the presence of
superstructures in the aft quarter of length L of the vessel;

Se, is the effective forward sheer in mm;
Se, is the effective aft sheer in mm.

3. The coefficient « is calculated using the following formula:

Yle, + Yle, + Yle,
a =
L

where:

le,, is the effective length, in m, of a superstructure located in the median part corresponding to
half of length L of the vessel;

le, is the effective length, in m, of a superstructure in the forward quarter of vessel length L;
le, is the effective length, in m, of a superstructure in the aft quarter of vessel length L.
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The effective length of a superstructure is calculated using the following formulae:

le, =1 (25 b 15) h
m = S 5= 15) 536 (]

b h
le,, resp. le, =1 -(2,5 . 3_1_ 1,5) . 036 [m].
where:
l is the effective length, in m, of the superstructure involved;
b is the width, in m, of the superstructure involved;

B; is the width of the vessel, in m, measured on the outside of the vertical sideplates at deck
level halfway along the superstructure involved;
h is the height, in m, of the superstructure involved. However, in the case of hatches, h is

obtained by reducing the height of the coamings by half of the safety distance according to
Article 4.01. In no case will a value exceeding 0,36 m be taken for h.

b b
If 3075 is less than 0,6 the effective length le of the superstructure will be zero.
1

4. Coefficients B,and S, are calculated using the following formulae:
3-le
By =1-—7 z
3 - le
By =1-—7 2
5. The effective aft/forward sheers Se,/Se, are calculated using the following formulae:
Se, = S, p
Seq = Sa'p
where:
S, is the actual forward sheer, in mm; however S, shall not be taken to be more than
1000 mm;

S, is the actual aft sheer, in mm; however S, may not be taken to be more than 500 mm;
is a coefficient calculated using the following formula:

X
=4.Z
p L

x is the abscissa, measured from the extremity of the point where the sheer is 0,25 S, or
0,25 S, (see figure).
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S, or Sy
/ 0,25, 0r0,25 S,
Il X
However, coefficient p will not be taken to be more than 1.
6. If B, Se, is greater than B, - Se,, the value of B, - Se, will be taken as being the value for

.Ba - Seq.
Article 4.03
Minimum freeboard
In view of the reductions referred to in Article 4.02 the minimum freeboard shall be not less than 0 mm.
Article 4.04
Draught marks
1. For the purpose of Article 4.04 and 4.05, Zone R is equivalent to Zone 3.
2. The plane of maximum draught shall be determined in such a way that the specifications
concerning minimum freeboard and minimum safety clearance are both met. However, for
safety reasons, the inspection body may lay down a greater value for the safety clearance or

freeboard.

The plane of maximum draught shall be determined at least for Zone 3.

3. The plane of maximum draught shall be indicated by means of highly visible, indelible draught
marks.
4. The draught marks for Zone 3 shall consist of a rectangle 300 mm long and 40 mm deep, the

base of which is horizontal and coincides with the plane of the maximum authorised draught.
Any differing draught marks shall include such a rectangle.

5. Vessels shall have at least three pairs of draught marks, of which one pair shall be at 1/2 of the
length L and the two others located, respectively, at a distance from the bow and stern that is
equal to roughly 1/6 of the length L.

However,

a) where a vessel is less than 40 m in length L it will suffice to affix two pairs of marks at a
distance from the bow and stern, respectively, that is equal to a quarter of the length L;

b) where vessels are not intended for the carriage of goods, a pair of marks located roughly
halfway along the vessel will suffice.

Edition 2017/1 Page 19



ES-TRIN Chapter 4
Safety clearance, freeboard and draught marks

6. Marks or indications which cease to be valid following a further inspection shall be deleted or
marked as being no longer valid under the supervision of the inspection body. If a draught mark
should disappear, it may only be replaced under the supervision of an inspection body.

7. Where a vessel has been measured in implementation of the 1966 Convention on the
Measurement of inland navigation vessels and the plane of the measurement marks meet the
requirements of this Standard, the measurement marks shall take the place of the draught
marks; this shall be mentioned in the inland navigation vessel certificate.

8. For vessels operating on zones of inland waterways other than Zone 3 (i.e. Zones 1, 2 or 4), the
bow and stern pairs of draught marks relevant to this zone referred to in (4) shall be
supplemented by adding a vertical line to this line or, in the case of several zones, several
additional draught lines 150 mm long shall be affixed towards the bow, in relation to the draught
mark for Zone 3.

This vertical line and the horizontal line shall be 30 mm thick. In addition to the draught mark
towards the bow of the vessel, the relevant zone numbers shall be indicated in lettering 60 mm
high x 40 mm deep (see Figure 1).

measurement mark draught mark

freeboard deck
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Figure 1
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Article 4.05
Maximum loaded draught of vessels whose holds are not always closed so as to be
spray-proof and weathertight

If the plane of maximum draught for Zone 3 of a vessel is determined by assuming that the holds may
be closed in such a way as to make them spray-proof and weathertight, and if the distance between
the plane of maximum draught and the upper edge of the coamings is less than 500 mm, the
maximum draught for sailing with uncovered holds shall be determined.

The following statement shall be entered on the inland navigation vessel certificate:

'Where the hold hatches are totally or partly uncovered the vessel may only be loaded up to ... mm
below the draught marks for Zone 3/ Zone R’

Article 4.06
Draught scales

1. Vessels whose draught may exceed 1 m shall bear a draught scale on each of their sides
towards the stern; they may bear additional draught scales.

2. The zero points on each draught scale shall be taken vertically to this within the plane running
parallel to the plane of maximum draught passing through the lowest point of the hull or of the
keel where such exists. The vertical distance above the zero point shall be graduated in
decimetres. That graduation shall be located on each scale, from the unladen water line up to
100 mm above the maximum draught by means of punched or chiselled marks, and shall be
painted in the form of a highly-visible band in two alternating colours. That graduation shall be
identified by figures at a distance of every five decimetres marked next to the scale as well as at
the top of the scale.

3. The two stern measurement scales affixed pursuant to the Convention referred to in
Article 4.04(7), may replace the draught scales, provided that they include a graduation that
meets the requirements plus, where appropriate, figures indicating the draught.

Article 4.07
Specific requirements applicable to vessels navigating on zone 4 waterways

1. By way of derogation from Article 4.01(1) and (2), the safety clearance of doors and openings
other than hold hatches for vessels navigating on Zone 4 waterways is reduced as follows:

a) for openings which can be closed spray-proof and weathertight, to 150 mm;
b) for openings which cannot be closed spray-proof and weathertight, to 200 mm.

2. By way of derogation from Article 4.02, the minimum freeboard of vessels navigating on Zone 4
waterways is 0 mm, if the safety clearance according to (1) is respected.

Edition 2017/1 Page 21



ES-TRIN Chapter 4
Safety clearance, freeboard and draught marks

Edition 2017/1 Page 22



ES-TRIN Chapter 5
Manoeuvrability

CHAPTER 5
MANOEUVRABILITY
Article 5.01
General
1. Vessels and convoys shall display adequate navigability and manoeuvrability.
2. Unpowered vessels intended to be towed shall meet the specific requirements laid down by the
inspection body.

3. Powered vessels and convoys shall meet the requirements set out in Articles 5.02 to 5.10.

Article 5.02

Navigation tests

1. Navigability and manoeuvrability shall be checked by means of navigation tests. Compliance
with the requirements of Articles 5.06 to 5.10 shall, in particular, be examined.

2. The inspection body may dispense with all or part of the tests where compliance with the
navigability and manoeuvrability requirements is proven in another manner.

Article 5.03
Test area

1. The navigation tests referred to in Article 5.02 shall be carried out on areas of inland waterways
that have been designated by the competent authorities.

2. Those test areas shall be situated on a stretch of flowing or standing water that is if possible
straight, at least 2 km long and sufficiently wide and is equipped with highly-distinctive marks for
determining the position of the vessel.

3. It shall be possible for the inspection body to plot the hydrological data such as depth of water,
width of fairway and average speed of the current in the navigation area as a function of the
various water levels.

Article 5.04
Degree of loading of vessels and convoys during navigation tests

During navigation tests, vessels and convoys intended to carry goods shall be loaded to at least 70 %
of their tonnage and loading, distributed in such a way as to ensure a horizontal attitude as far as
possible. If the tests are carried out with a lesser load the approval for downstream navigation shall be
restricted to that loading.
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Article 5.05
Use of on-board facilities for navigation test

1. During the navigation test, all of the equipment referred to in items 34 and 52 of the inland
navigation vessel certificate which may be actuated from the wheelhouse may be used, apart
from anchors.

2. However, during the test involving turning into the current referred to in Article 5.10, bow
anchors may be used.

Article 5.06
Prescribed (forward) speed

1. Vessels and convoys shall achieve a speed in relation to the water of at least 13 km/h. That
condition is not mandatory where pushers are operating solo.

2. The inspection body may allow derogations to vessels and convoys operating solely in estuaries
and ports.
3. The inspection body shall check if the unladen vessel is capable of exceeding a speed of

40 km/h in relation to water. If this can be confirmed, the following entry shall be entered in
item 52 of the inland navigation vessel certificate:

‘The vessel is capable of exceeding a speed of 40 km/h in relation to water.’
Article 5.07
Stopping capacity

1. Vessels and convoys shall be able to stop facing downstream in good time while remaining
adequately manoeuvrable.

2. Where vessels and convoys with a lenghth L of not more than 86 m and with a breadth B of not
more than 22,90 m the stopping capacity mentioned above may be replaced by turning
capacity.

3. The stopping capacity shall be proved by means of stopping manoeuvres carried out within a

test area as referred to in Article 5.03 and the turning capacity by turning manoeuvres in
accordance with Article 5.10.

Article 5.08
Capacity for going astern

Where the stopping manoeuvre required by Article 5.07 is carried out in standing water it shall be
followed by a navigation test while going astern.
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Article 5.09
Capacity for taking evasive action

Vessels and convoys shall be able to take evasive action in good time. That capacity shall be proven
by means of evasive manoeuvres carried out within a test area as referred to in Article 5.03.
Article 5.10
Turning capacity

Vessels and convoys with a length L of not more than 86 m or with a breadth B of not more than
22,90 m shall be able to turn in good time.

That turning capacity may be replaced by the stopping capacity referred to in Article 5.07.

The turning capacity shall be proven by means of turning manoeuvres against the current.
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CHAPTER 6
STEERING SYSTEM

Article 6.01
General requirements

1. Vessels shall be fitted with a reliable steering system which provides at least the manoeu-
vrability required by Chapter 5.

2. Powered steering systems shall be designed in such a way that the rudder cannot change
position unintentionally.

3. The steering system as a whole shall be designed for permanent lists of up to 15° and ambient
temperatures from - 20 °C to + 50 °C.

4. The component parts of the steering system shall be rugged enough to always be able to
withstand the stresses to which they may be subjected during normal operation. No external
forces applied to the rudder shall impair the operating capacity of the steering apparatus and its
drive unit.

5. The steering system shall incorporate a powered drive unit if so required by the forces needed
to actuate the rudder.

6. A steering apparatus with powered drive unit shall be protected against overloads by means of
a system that restricts the torque applied by the drive unit.

7. The penetrations for the rudder stocks shall be so designed as to prevent the spread of water-
polluting lubricants.

Article 6.02
Steering apparatus drive unit

1. If the steering apparatus has a powered drive unit, a second independent drive unit or an addi-
tional manual drive shall be present. In case of failure or malfunction of the drive unit of the
rudder system, the second independent drive unit or the manual drive has to be in operation
within 5 seconds.

2. If the second drive unit or manual drive is not placed in service automatically, it shall be possible
to do so immediately by means of a single operation by the helmsman that is both simple and
quick.

3. The second drive unit or manual drive shall ensure the manoeuvrability required by Chapter 5
as well.
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Article 6.03
Hydraulic steering apparatus drive unit
1. No other power consumers may be connected to the hydraulic steering apparatus drive unit.
2. Hydraulic tanks shall be equipped with a warning system that monitors a dropping of the oil

level below the lowest content level needed for safe operation.

3. The dimensions, design and arrangement of the pipework shall as far as possible exclude
mechanical damage or damage resulting from fire.

4. Hydraulic hoses are:

a) only permissible, if vibration absorption or freedom of movement of components makes
their use inevitable;

b) to be designed for at least the maximum service pressure;
c) tobe renewed at the latest every eight years.

5. Hydraulic cylinders, hydraulic pumps and hydraulic motors as well as electric motors shall be
examined at the latest every eight years by a specialised firm and repaired if required.

Article 6.04
Power source
1. Steering systems fitted with two powered drive units shall have at least two power sources.
2. If the second power source for the powered steering apparatus is not constantly available while

the vessel is under way, a buffer device carrying adequate capacity shall provide back-up
during the period needed for start-up.

3. In the case of electrical power sources, no other power consumers may be supplied by the main
power source for the steering system.

Article 6.05
Manual drive
1. The manual wheel shall not be driven by a powered drive unit.
2. Regardless of rudder position, a kick-back of the wheel shall be prevented when the manual

drive is engaged automatically.
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Article 6.06
Rudder-propeller, water-jet, cycloidal-propeller and bow-thruster systems

1. Where the thrust vectoring of rudder-propeller, water-jet, cycloidal-propeller or bow thruster
installations is remotely actuated by electric, hydraulic or pneumatic means, there shall be two
steering controls, each independent of the other, between the wheelhouse and the propeller- or
thruster-installation which, mutatis mutandis, meet the requirements of Articles 6.01 to 6.05.

Such systems are not subject to this paragraph if they are not needed in order to achieve the
manoeuvrability required by Chapter 5 or if they are only needed for the stopping test.

2. Where there are two or more rudder-propeller, water-jet or cycloidal-propeller installations that
are independent of each other the second actuation system is not necessary if the vessel
retains the manoeuvrability required by Chapter 5 if one of the systems fails.

Article 6.07
Indicators and monitoring devices

1. The rudder position shall be clearly displayed at the steering position. If the rudder-position
indicator is electric it shall have its own power supply.

2. An optical and acoustic alarm shall be present at the steering position to signal the following:

a) oil level of the hydraulic tanks falling under the lowest content level in accordance with
Article 6.03(2) and decrease of service pressure of the hydraulic system;

b) failure of the electrical supply for the steering control;
c) failure of the electrical supply for the drive units;

d) failure of the rate-of-turn regulator;

e) failure of the required buffer devices.

Article 6.08
Rate-of-turn regulators
1. Rate-of-turn regulators and their components shall meet the requirements laid down in
Article 10.20.
2. The proper functioning of the rate-of-turn regulator shall be displayed at the steering position by

means of a green indicating light.

Any lack of or unacceptable variations in the supply voltage and an unacceptable decrease in
the speed of rotation of the gyroscope shall be monitored.
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3. Where, in addition to the rate-of-turn regulator, there are other steering systems, it shall be
possible to clearly distinguish at the steering position which of these systems has been
activated. It shall be possible to shift from one system to another immediately. The rate-of-turn
regulator shall not have any influence on the steering systems.

4. The electricity supply to the rate-of-turn regulator shall be independent of other power
consumers.
5. The gyroscopes, detectors and rate-of-turn indicators used in the rate-of-turn regulators shall

meet the minimum requirements of the minimum specifications and test conditions concerning
rate-of-turn displays for inland waterways, as laid down in Section Il of Annex 5.

Article 6.09
Testing

1. The correct installation of the steering system shall be inspected by an inspection body. For this
purpose the inspection body can require the following documents:

a) description of the steering system;

b) drawings of and information on the steering apparatus drive units and the steering control;
c) information concerning the steering apparatus;

d) electrical wiring diagram;

e) description of the rate-of-turn regulator;

f)  operating and maintenance instructions for the steering system.

2. Operation of the entire steering system shall be checked by means of a navigation test. If a
rate-of-turn regulator is installed it shall be checked that a predetermined course can be reliably
maintained and that bends can be negotiated safely.

3. Power-driven steering systems shall be inspected by a competent person:
a) before being put into service;
b) after a failure;
c) after any modification or repair;
d) regularly at least every three years.

4. The inspection has to cover at least:

a) a check of conformity with the approved drawings and at periodical inspections whether
alterations in the steering system were made;

b) a functional test of the steering system for all operational possibilities;

c) a visual check and a tightness check of the hydraulic components, in particular valves,
pipelines, hydraulic hoses, hydraulic cylinders, hydraulic pumps, and hydraulic strainers;

d) a visual check of the electrical components, in particular relays, electric motors and safety
devices;

e) a check of the optical and acoustic control devices.

5. An inspection attestation, signed by the competent person, shall be issued, showing the date of
inspection.
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CHAPTER 7
WHEELHOUSE
Article 7.01
General
1. Wheelhouses shall be arranged in such a way that the helmsman may at all times perform his
task while the vessel is under way.
2. Under normal operating conditions, sound pressure generated by the vessel and measured at
the level of the helmsman's head at the steering position shall not exceed 70 dB(A).
3. Where a wheelhouse has been designed for radar navigation by one person, the helmsman

shall be able to accomplish his task while seated and all of the display or monitoring instruments
and all of the controls needed for operation of the vessel shall be arranged in such a way that
the helmsman may use them comfortably while the vessel is under way without leaving his
position or losing sight of the radar screen.

Article 7.02
Unobstructed view
1. There shall be an adequately unobstructed view in all directions from the steering position.
2. The area of obstructed vision for the helmsman ahead of the vessel in an unladen state with

half of its supplies but without ballast shall not exceed 250 m.
To further reduce any area of obstructed vision, only appropriate auxiliary means shall be used.

Auxiliary means for reducing the area of obstructed vision may not be taken into account during
the inspection.

3. The helmsman's field of unobstructed vision at his normal position shall be at least 240° of the
horizon and at least 140° within the forward semicircle.

No window frame, post or superstructure shall lie within the helmsman's usual axis of vision.

Even in the case where a field of unobstructed vision of at least 240° of the horizon is provided,
the inspection body may require other measures and in particular the installation of appropriate
auxiliary means if no sufficiently unobstructed view is provided towards the rear.

The lower edge of the side windows must be located as low as possible and the upper edge of
the side and rear windows must be located as high as possible.

In determining whether the requirements in this Article for visibility from the wheelhouse are
met, the helmsman shall be assumed to have a height of eye of 1,65 m above the wheelhouse
floor at the steering position.
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4. The upper edge of the forward facing windows of the wheelhouse shall be high enough to allow
a person at the steering position a clear forward view.

This requirement shall have been fulfilled when a person at the steering position with height of
eye of 1,80 m have a clear forward view to at least 10° above the horizontal at eye-level height.

5. There shall in all weathers be appropriate means of providing a clear view through the front
windows.
6. The glazing used in wheelhouses shall be made of safety glass and have a light transmission of

at least 75 %.

To avoid reflections, the wheelhouse front windows must be glare-free or fitted so as to exclude
reflections effectively.

The requirement of the second sentence shall have been fulfilled when the windows are inclined
from the vertical plane at an angle of not less than 10° and not more than 25°.
Article 7.03

General requirements concerning control, indicating and monitoring equipment

1. Control equipment needed to operate the vessel shall be brought into its operating position
easily. That position shall be unambiguously clear.

2. Monitoring instruments shall be easily legible. It shall be possible to dim their lighting down to
their extinction. Light sources shall be neither intrusive nor impair the legibility of the monitoring
instruments.

3. There shall be a system for testing the warning and indicating lights.

4. It shall be possible to clearly establish whether a system is in operation. If its functioning is

indicated by means of an indicating light, this shall be green.

5. Any malfunctioning or failure of systems that require monitoring shall be indicated by means of
red warning lights.

6. An audible warning shall sound at the same time that a red warning light lights up. Audible
warnings may be given by a single, collective signal. The sound pressure level of that signal
shall exceed the maximum sound pressure level of the ambient noise at the steering position by
at least 3 dB(A).

7. The audible warning shall be capable of being switched off after a malfunction or failure has
been acknowledged. Such shutdown shall not prevent the alarm signal from being triggered by
other malfunctions. The red warning lights shall only go out when the malfunction has been
corrected.

8. The monitoring and indicating devices shall be automatically switched to an alternative power
source if their own power source fails.

Edition 2017/1 Page 32



ES-TRIN Chapter 7
Wheelhouse

Article 7.04
Specific requirements concerning control, indicating and monitoring equipment of
main engines and steering system

1. It shall be possible to control and monitor the main engines and steering systems from the
steering position. Main engines fitted with a clutch which can be actuated from the steering
position, or driving a controllable pitch propeller which can be controlled from the steering
position, need only to be capable of being started up and shut down from the engine room.

2. The control for each main engine shall take the form of a single lever which prescribes an arc
within a vertical plane that is approximately parallel to the longitudinal axis of the vessel.
Movement of that lever towards the bow of the vessel shall cause forward motion, whereas
movement of the lever towards the stern shall cause the vessel to go astern. Clutch
engagement and reversal of the direction of motion shall take place about the neutral position of
that lever. The lever shall catch in the neutral position.

3. The direction of the propulsion thrust imparted to the vessel and the rotational speed of the
propeller or main engines shall be displayed.

4. The indicating and monitoring devices required by Article 6.07(2), Article 8.03(2), and
Article 8.05(13), shall be located at the steering position.

5. Vessels with wheelhouses designed for radar navigation by one person shall be steered by
means of a lever. It shall be possible to move that lever easily by hand. The position of the lever
in relation to the longitudinal axis of the vessel shall correspond precisely to the position of the
rudder blades. It shall be possible to release hold of the lever in any given position without that
of the rudder blades changing. The neutral position of the lever shall be clearly perceptible.

6. Where the vessel is fitted with bow rudders or special rudders, particularly for going astern,
these shall be actuated in wheelhouses designed for radar navigation by one person by special
levers which, mutatis mutandis, meet the requirements set out in (5).

That requirement shall also apply where, in convoys, the steering system fitted to craft other
than those powering the convoy is used.

7. Where rate-of-turn regulators are used, it shall be possible for the rate-of-turn control to be
released in any given position without altering the speed selected.

The control shall turn through a wide enough arc to guarantee adequately precise positioning.
The neutral position shall be clearly perceptible from the other positions. It shall be possible to
increase or decrease the level of illumination.

8. The remote-control equipment for the entire steering system shall be installed in a permanent
manner and be arranged in such a way that the course selected is clearly visible. If the remote
control equipment can be disengaged, it shall be equipped with an indicating device displaying
the respective operational conditions ‘in service’ or ‘out of service’. The disposition and
manipulation of the controls shall be functional.
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For systems that are subsidiary to the steering system, such as active bow thrusters,
remote-control equipment not permanently installed shall be acceptable provided that such a
subsidiary installation can be activated by means of an override at any time within the
wheelhouse.

In the case of rudder-propeller, water-jet, cycloidal-propeller and bow-thruster systems,
equivalent devices shall be acceptable as control, indicating and monitoring devices.

The requirements set out in (1) to (8) shall apply, mutatis mutandis, in view of the specific
characteristics and arrangements selected for the abovementioned active steering and
propulsion units. In analogy to (2), each unit shall be controlled by a lever which moves in the
form of an arc within a vertical plane that is approximately parallel to the direction of the thrust of
the unit. From the position of the lever the direction of the thrust acting on the vessel shall be
clear

If rudder propeller or cycloidal-propeller systems are not controlled by means of levers, the
inspection body may allow derogations from (2). These derogations shall be entered in item 52
of the inland navigation vessel certificate.

Article 7.05
Navigation lights, light signals and sound signals

Navigation lights, their casings and accessories shall bear the approval mark prescribed by
Directive 2014/90/EU", as amended.”

Current indicating lights or other equivalent devices, such as repeater lights, for monitoring the
navigation lights shall be installed in the wheelhouse unless that monitoring can be performed
direct from the wheelhouse.

In wheelhouses designed for radar navigation by one person, repeater lights shall be installed
on the control panel in order to monitor the navigation lights and the light signals. Switches of
navigation lights shall be included in the repeater lights or be adjacent to these and shall be
clearly assigned to them.

The arrangement and colour of the repeater lights for the navigation lights and light signals shall
correspond to the actual position and colour of those lights and signals.

The failure of a navigation light or light signal to function shall cause the corresponding repeater
light either to go out or to provide a signal in another manner.

In wheelhouses designed for radar navigation by one person it shall be possible to activate the
sound signals by a foot operated switch. That requirement shall not apply to the ‘do not
approach’ signal in accordance with the applicable navigational authority regulations of the
Member States.

1

Directive 2014/90/EU of the European Parliament and of the Council of 23 July 2014 on marine equipment and repealing
Directive 96/98/EC (OJ L 257, 28.8.2014).
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Article 7.06
Navigation and information equipment
1. Navigational radar installation and rate-of-turn indicators shall fulfil the requirements laid down

in Annex 5. Compliance with these requirements shall be determined by a type-approval issued
by the competent authority.

2. Inland ECDIS equipment which can be operated in navigation mode shall be regarded as
navigational radar installation. It shall meet the requirements of the Inland ECDIS standard. The
requirements of Annex 5 must be complied with.

3. Inland AIS equipment shall meet the requirements of the current Test Standard for Inland AlS.
The requirements of Annex 5 must be complied with.

4, The rate-of-turn indicator shall be located ahead of the helmsman and within his field of vision.

5. In wheelhouses designed for radar navigation by one person:

a) the radar screen shall not be shifted significantly out of the helmsman's axis of view in its
normal position;

b) the radar image shall continue to be perfectly visible, without a mask or screen, whatever
the lighting conditions outside the wheelhouse;

c) the rate-of-turn indicator shall be installed directly above or below the radar image or be
incorporated into this.

Article 7.07
Radio telephony systems for vessels with wheelhouses designed for radar navigation
by one person

1. Where vessel wheelhouses have been designed for radar navigation by one person, reception
from the vessel to vessel networks and that of nautical information shall be via a loudspeaker,
and outgoing communications via a fixed microphone. Send/receive shall be selected by means
of a push-button.

It shall not be possible to use the microphones of those networks for the public correspondence
network.

2. Where vessel wheelhouses designed for radar navigation by one person are equipped with a
radio telephone system for the public correspondence network, reception shall be possible from
the helmsman's seat.
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Article 7.08
Internal communication facilities on board

There shall be internal communication facilities on board vessels with a wheelhouse designed for
radar navigation by one person.

It shall be possible to establish communication links from the steering position:
a) with the bow of the vessel or convoy;

b) with the stern of the vessel or convoy if no direct communication is possible from the steering
position;

c) with the crew accommodation;

d) with the boatmaster's cabin.

Reception at all positions of these internal communication links shall be via loudspeaker, and
transmission shall be via a fixed microphone. The link with the bow and stern of the vessel or convoy
may be of the radio-telephone type.

Article 7.09
Alarm system

1. There shall be an independent alarm system enabling the accommodation, engine rooms and,
where appropriate, the separate pump rooms to be reached.

2. The helmsman shall have within reach an on/off switch controlling the alarm signal; switches
which automatically return to the off position when released are not acceptable.

3. The sound pressure level for the alarm signal shall be at least 75 dB(A) within the
accommodation area.

In engine rooms and pump rooms the alarm signal shall take the form of a flashing light that is
visible on all sides and clearly perceptible at all points.
Article 7.10
Heating and ventilation
Wheelhouses shall be equipped with an effective heating and ventilation system that can be regulated.
Article 7.11
Stern-anchor operating equipment
On board vessels and convoys whose wheelhouse has been designed for radar navigation by one

person and exceeding 86 m in length or 22,90 m in breadth it shall be possible for the helmsman to
drop the stern anchors from his position.
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10.

11.

Article 7.12
Elevating wheelhouses

A mechanically powered elevating wheelhouse and its appliances shall be designed in such a
way that the safety of persons on board is not endangered.

An elevating wheelhouse shall not endanger the stability of the vessel.

Operations carried out from the wheelhouse shall not be hindered during lifting and lowering. It
shall be possible to enter and leave the wheelhouse safely, whatever its position.

It shall be possible to operate the lifting mechanism from inside the wheelhouse. The following
indications shall be arranged at the steering position:

a) voltage present,

) wheelhouse in lowest position,

) wheelhouse in highest position,

) wheelhouse locked in fixed position (if applicable).

o O T

The lifting mechanism shall enable the wheelhouse to stop in all positions. If the possibility
exists to lock the wheelhouse in a certain position, the lifting mechanism shall be automatically
disabled when locking takes place. Releasing the locks shall be possible under all operating
conditions.

The lifting mechanism shall be designed in such a way that exceeding the terminal positions is
not possible.

Arrangements shall be provided to avoid uncontrolled lowering of the wheelhouse. Appropriate
protection features shall be installed to prevent the risk of injury which may result from lowering.
All lowering operations shall automatically trigger an optical and a clearly audible acoustic
warning signal.

Elevating wheelhouses shall be fitted with an emergency lowering system, which is independent
from the normal lifting mechanism and can be used even in the event of a power failure. This
emergency system shall be operated from inside the wheelhouse. When using the emergency
system the lowering speed shall not be less than the lowering speed under normal conditions.

(left void)

Hydraulic hoses are:

a) only permissible, if vibration absorption or freedom of movement of components makes
their use inevitable;

b) to be designed for at least the maximum service pressure;
c) tobe renewed at the latest every eight years.

Elevating wheelhouses and their appliances shall be inspected regularly, but at least once every
twelve months, by a competent person. The safety of the installation is to be established by a
visual check and a check on satisfactory operation.
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12.  Elevating wheelhouses and their appliances shall be inspected by an expert:
a) before being put into service for the first time,
b) before being put back into service after any major modification or repair, and
c) regularly, at least every five years.

In these inspections proof of adequate strength and stability shall be provided by calculations.
An inspection attestation shall be issued, signed by the expert and showing the date of the

inspection.

Article 7.13
Entry in the inland navigation vessel certificate for vessels with wheelhouses
designed for radar navigation by one person

Where a vessel complies with the special provisions for wheelhouses designed for radar navigation by
one person as set out in Articles 7.01(3), 7.04(5) and (6), 7.05(3) and (4), 7.06(2), 7.07, 7.08 and 7.11,
the following entry shall be made in the inland navigation vessel certificate:

‘The vessel has a wheelhouse designed for radar navigation by one person’.
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CHAPTER 8
ENGINE DESIGN
Article 8.01
General
1. Engines and their ancillaries shall be designed, built and installed in accordance with best
practice.
2. Pressure vessels dedicated for the operation of the vessel shall be checked by an expert to

verify that they are safe for operation:

a) before being put into service for the first time;

b) before being put back into service after any modification or repair; and
c) regularly, at least every five years.

The inspection shall involve an internal and an external inspection. Compressed-air vessels the
interior of which cannot be properly inspected, or the condition of which cannot be clearly
established during the internal inspection, are required to undergo additional non-destructive
testing or a hydraulic pressure test.

An inspection attestation shall be issued, signed by the expert and showing the date of the
inspection.

Other installations requiring regular inspection, particularly steam boilers, other pressure
vessels and their accessories, and lifts, shall meet the regulations applying in one of the
Member States.

3. Only internal-combustion engines burning fuels having a flashpoint of more than 55 °C may be
installed.

Article 8.02
Safety equipment

1. Engines shall be installed and fitted in such a way as to be adequately accessible for operation
and maintenance and shall not endanger the persons assigned to those tasks. It shall be
possible to make them secure against unintentional starting.

2. Main engines, auxiliaries, boilers and pressure vessels, and their accessories, shall be fitted
with safety devices.

3. In case of emergency, it shall also be possible to shut down the motors driving the blower and
suction fans from outside the space in which they are located, and from outside the engine
room.

4. Where necessary, connections of pipes which carry fuel oil, lubricating oil, and oils used in

power transmission systems, control and activating systems and heating systems shall be
screened or otherwise suitably protected to avoid oil spray or leakages onto hot surfaces, into
machinery air intakes, or other sources of ignition. The number of connections in such piping
systems shall be kept to a minimum.
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5. External high pressure fuel delivery pipes of diesel engines, between the high pressure fuel
pumps and fuel injectors, shall be protected with a jacketed piping system capable of containing
fuel from a high pressure pipe failure. The jacketed piping system shall include a means for
collection of leakages and arrangements shall be provided for an alarm to be given of a fuel
pipe failure, except that an alarm is not required for engines with no more than two cylinders.
Jacketed piping systems need not be applied to engines on open decks operating windlasses
and capstans.

6. Insulation of engine parts shall meet the requirements of Article 3.04(3), second subparagraph.
Article 8.03
Propulsion systems
1. It shall be possible to start, stop or reverse the ship's propulsion reliably and quickly.
2. The following areas shall be monitored by suitable devices which trigger an alarm once a critical

level has been reached:
a) the temperature of the cooling water of the main engines;
b) the lubricating-oil pressure for the main engines and transmissions;

c) the oil and air pressure of the reversing units of the main engines, reversible transmissions
or propellers.

3. Where vessels have only one propulsion engine, that engine shall not be shut down
automatically except in order to protect against overspeed.

4. Where vessels have only one propulsion engine, that engine may be equipped with an
automatic device for the reduction of the engine speed only if an automatic reduction of the
engine speed is indicated both optically and acoustically in the wheelhouse and the device for
the reduction of the engine speed can be switched off from the helmsman's position.

5. Shaft bushings shall be designed in such a way as to prevent the spread of water-polluting lubri-
cants.
Article 8.04
Engine exhaust system
1. The exhaust gases shall be completely ducted out of the vessel.
2. All suitable measures shall be taken to avoid ingress of the exhaust gases into the various

compartments. Exhaust pipes passing through accommodation or the wheelhouse shall, within
these, be covered by protective gas-tight sheathing. The gap between the exhaust pipe and this
sheathing shall be open to the outside air.

3. The exhaust pipes shall be arranged and protected in such a way that they cannot cause a fire.

4. The exhaust pipes shall be suitably insulated or cooled in the engine rooms. Protection against
physical contact may suffice outside the engine rooms.
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Article 8.05
Fuel tanks, pipes and accessories

1. Liquid fuels shall be stored in steel tanks which are either an integral part of the hull or which
are firmly attached to the hull. If so required by the design of the vessel, an equivalent material
in terms of fire-resistance may be used. These requirements shall not apply to tanks having a
capacity of no more than 12 litres that have been incorporated in auxiliaries during their
manufacture. Fuel tanks shall not have common partitions with drinking-water tanks.

2. Fuel tanks and their pipework and other accessories shall be laid out and arranged in such a
way that neither fuel nor fuel vapours may accidentally reach the inside of the vessel. Tank
valves intended for fuel sampling or water drainage shall close automatically.

3. No fuel tanks may be located forward of the collision bulkhead or aft of the aft-peak bulkhead.

4. Fuel tanks and their fittings shall not be located directly above engines or exhaust pipes.

5. The filler orifices for fuel tanks shall be marked distinctly.

6. The orifice for the fuel tank filler necks shall be on the deck, except for the daily-supply tanks.

The filler neck shall be fitted with a connection piece in accordance with European Standard
EN 12827 : 1999.

Such tanks shall be fitted with a breather pipe terminating in the open air above the deck and
arranged in such a way that no water ingress is possible. The cross-section of the breather pipe
shall be at least 1,25 times the cross-section of the filler neck.

If tanks are interconnected, the cross-section of the connecting pipe shall be at least 1,25 times
the cross-section of the filler neck.

7. Directly at tank outlets the pipework for the distribution of fuels shall be fitted with a quick-
closing valve that can be operated from the deck, even when the rooms in question are closed.

If the operating device is concealed, the lid or cover shall not be lockable.

The operating device shall be marked in red. If the device is concealed it shall be marked with a
symbol for the ’quick-closing valve on the tank‘ in accordance with Figure 9 of Annex 4 with a
side length of at least 10 cm.

The first subparagraph shall not apply to fuel tanks mounted directly on the engine.

8. Fuel pipes, their connections, seals and fittings shall be made of materials that are able to
withstand the mechanical, chemical and thermal stresses to which they are likely to be
subjected. The fuel pipes shall not be subjected to any adverse influence of heat and it shall be
possible to inspect them throughout their length.
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10.

11.

12.

13.

Fuel tanks shall be provided with a suitable capacity-gauging device. Capacity-gauging devices
shall be legible right up to the maximum filling level. Glass gauges shall be effectively protected
against impacts, shall be fitted with an automatic closing device at their base and their upper
end shall be connected to the tanks above their maximum filling level. The material used for
glass gauges shall not deform under normal ambient temperatures. Sounding pipes shall not
terminate in accommodation spaces. Sounding pipes terminating in an engine or boiler room
shall be fitted with suitable self-closing devices.

a) Fuel tanks shall be safeguarded against fuel spills during bunkering by means of
appropriate onboard technical devices which shall be entered in item 52 of the inland
navigation vessel certificate.

b) If fuel is taken on from bunkering stations with their own technical devices to prevent fuel
spills on board during bunkering, the equipment requirements in (a) and (11) shall no

longer apply.

If fuel tanks are fitted with an automatic shut-off device, the sensors shall stop fuelling when the
tank is 97 % full; this equipment shall meet the ‘failsafe’ requirements.

If the sensor activates an electrical contact, which can break the circuit provided by the
bunkering station by a binary signal, it shall be possible to transmit the signal to the bunkering
station by means of a watertight connection plug meeting the requirements of International
Standard IEC 60309-1 : 2012 for 40 to 50 V DC, housing colour white, earthing contact position
ten o'clock.

Fuel tanks shall be provided with openings having leak-proof closures that are intended to
permit cleaning and inspection.

Fuel tanks directly supplying the propulsion engines and engines needed for navigation shall be
fitted with a device emitting both visual and audible signals in the wheelhouse if their level of
filling is not sufficient to ensure further safe operation.

Article 8.06
Storage of lubricating oil, pipes and accessories

Lubricating oil shall be stored in steel tanks which are either an integral part of the hull or which
are firmly attached to the hull. If so required by the design of the vessel, an equivalent material
in terms of fire-resistance may be used. These requirements shall not apply to tanks having a
capacity of no more than 25 litres. Lubricating oil tanks shall not have common partitions with
drinking-water tanks.

Lubricating oil tanks and their pipework and other accessories shall be laid out and arranged in
such a way that neither lubricating oil nor lubricating oil vapour may accidentally reach the
inside of the vessel.

No lubricating oil tanks may be located forward of the collision bulkhead.
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4. Lubricating oil tanks and their fittings shall not be located directly above engines or exhaust
pipes.

5. The filler orifices for lubricating oil tanks shall be marked distinctly.

6. Lubricating oil pipes, their connections, seals and fittings shall be made of materials that are

able to withstand the mechanical, chemical and thermal stresses to which they are likely to be
subjected. The pipes shall not be subjected to any adverse influence of heat and it shall be
possible to inspect them throughout their length.

7. Lubricating oil tanks shall be provided with a suitable capacity-gauging device. Capacity-
gauging devices shall be legible right up to the maximum filling level. Glass gauges shall be
effectively protected against impacts, shall be fitted with an automatic closing device at their
base and their upper end shall be connected to the tanks above their maximum filling level. The
material used for glass gauges shall not deform under normal ambient temperatures. Sounding
pipes shall not terminate in accommodation spaces. Sounding pipes terminating in an engine or
boiler room shall be fitted with suitable self-closing devices.

Article 8.07
Storage of oils used in power transmission systems, control and activating systems
and heating systems, pipes and accessories

1. Oils used in power transmission systems, control and activating systems and heating systems
shall be stored in steel tanks which are either an integral part of the hull or which are firmly
attached to the hull. If so required by the design of the vessel, an equivalent material in terms of
fire-resistance may be used. These requirements shall not apply to tanks having a capacity of
no more than 25 litres. Oil tanks according to sentence (1) shall not have common partitions
with drinking-water tanks.

2. Oil tanks according to (1) and their pipework and other accessories shall be laid out and
arranged in such a way that neither such oil nor such oil vapour may accidentally reach the
inside of the vessel.

3. No oil tanks according to (1) may be located forward of the collision bulkhead.

4. Oil tanks according to (1) and their fittings shall not be located directly above engines or
exhaust pipes.

5. The filler orifices for oil tanks according to (1) shall be marked distinctly.

6. Oil pipes according to (1), their connections, seals and fittings shall be made of materials that
are able to withstand the mechanical, chemical and thermal stresses to which they are likely to
be subjected. The pipes shall not be subjected to any adverse influence of heat and it shall be
possible to inspect them throughout their length.
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7. Oil tanks according to (1) shall be provided with a suitable capacity-gauging device. Capacity-
gauging devices shall be legible right up to the maximum filling level. Glass gauges shall be
effectively protected against impacts, shall be fitted with an automatic closing device at their
base and their upper end shall be connected to the tanks above their maximum filling level. The
material used for glass gauges shall not deform under normal ambient temperatures. Sounding
pipes shall not terminate in accommodation spaces. Sounding pipes terminating in an engine or
boiler room shall be fitted with suitable self-closing devices.

Article 8.08
Bilge pumping and drainage systems

1. It shall be possible to pump out each watertight compartment separately. However, that
requirement shall not apply to watertight compartments that are normally sealed hermetically
during operation.

2. Vessels requiring a crew shall be equipped with two independent bilge pumps which shall not
be installed within the same space. At least one of these shall be motor driven. However, for
vessels with a power of less than 225 kW or with a deadweight of less than 350 t, or where
vessels not intended for the carriage of goods have a displacement of less than 250 m?®, one
pump will suffice which can be either manually-operated or motor-driven.

Each of the required pumps shall be capable of use in each watertight compartment.

3. The minimum pumping capacity Q, of the first bilge pump shall be calculated using the following
formula:
Q, =01 - d,*[l/min]

d, is calculated via the formula:

dy =15 - /L (B+H) + 25 [mm]

The minimum pumping capacity Q, of the second bilge pump shall be calculated using the
following formula:

Q, = 0,1 - d,? [I/min]
d, is calculated using the formula:

d, =2 ,/l(B+H)+25 [mm]

However, the value d, need not exceed value d,.
For the calculation of @, ! shall be taken to be the length of the longest watertight compartment.

In these formulae:

l is the length of the watertight compartment in question, in [m];

d, is the calculated internal diameter of the main drainage pipe, in [mm];
d, is the calculated internal diameter of the branch pipe, in [mm].
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10.

11.

Where the bilge pumps are connected to a drainage system the drainage pipes shall have an
internal diameter of at least d;, in mm, and the branch pipes an internal diameter of at least d,,
in mm.

Where the vessels length L is less than 25 m the values d; and d, may be reduced to 35 mm.
Only self-priming bilge pumps are permitted.

There shall be at least one suction on both the starboard and port sides of all flat-bottomed,
drainable compartments that are wider than 5 m.

It may be possible to drain the aft peak via the main engine room by means of an easily
accessible, automatically closable fitting.

Branch pipes of single compartments shall be connected to the main drainage pipe by means of
a lockable non-return valve.

Compartments or other spaces that are capable of carrying ballast need to be connected to the
drainage system only by means of a simple closing device. That requirement shall not apply to
holds that are capable of carrying ballast. Such holds shall be filled with ballast water by means
of ballast piping that is permanently installed and independent of the drainage pipes, or by
means of branch pipes that can be connected to the main drainage pipe by flexible pipes or
flexible adaptors. Water intake valves located in the bottom of the hold shall not be permitted for
this purpose.

Hold bilges shall be fitted with gauging devices.

Where a drainage system incorporates permanently installed pipework the bilge-bottom
drainage pipes intended to extract oily water shall be equipped with closures that have been
sealed in position by an inspection body. The number and position of those closures shall be
entered on the inland navigation vessel certificate.

Locking the closures in position shall be regarded as equivalent to sealing in accordance with
(10). The key or keys for the locking of the closures shall be indicated accordingly and kept in a
marked and easily accessible location in the engine room.

Article 8.09
Oily water and used oil stores

It shall be possible to store, on board, oily water accumulated during operation. The engine
room bilge is considered to be a store for this purpose.

In order to store used oils there shall, in the engine room, be one or several specific receptacles
whose capacity corresponds to at least 1,5 times the quantity of the used oils from the sumps of
all of the internal combustion engines and transmissions installed, together with the hydraulic
fluids from the hydraulic-fluid tanks.

The connections used in order to empty the receptacles referred to above shall comply with
European Standard EN 1305 : 1996.

Where vessels are only used on short-haul operation the inspection body may grant exceptions
from the requirements of (2).
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Article 8.10
Noise emitted by vessels

1. The noise produced by a vessel under way, and in particular the engine air intake and exhaust
noises, shall be damped by using appropriate means.

2. The noise generated by a vessel under way shall not exceed 75 dB(A) at a lateral distance of
25 m from the ship's side.

3. Apart from transhipment operations the noise generated by a stationary vessel shall not exceed
65 dB(A) at a lateral distance of 25 m from the ship's side.
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CHAPTER 9

EMISSION OF GASEOUS AND PARTICULATE POLLUTANTS FROM INTERNAL

COMBUSTION ENGINES

Article 9.00
Definitions

For the purposes of this Chapter, the following definitions shall apply

1.

‘internal combustion engine’: an energy converter other than a gas turbine designed to
transform chemical energy (input) into mechanical energy (output) with an internal combustion
process; it includes, where they have been installed, the emission control system and the
communication interface (hardware and messages) between the engine’s electronic control
unit(s) and any other control unit;

‘type-approval’: the procedure whereby the competent authority certifies that an engine type or
an engine family satisfies the relevant administrative provisions and technical requirements with
regard to the levels of gaseous and particulate pollutants emitted by the engine(s);

‘engine family’: an engine manufacturer's grouping of engines which, through their design, have
similar exhaust emission characteristics, and respect the applicable emission limit values;

‘reference power‘: the net power that is used to determine the applicable emission limit values
for the engine;

‘engine manufacturer’: any natural or legal person who is responsible to the approval authority
for all aspects of the engine type-approval or authorisation process and for ensuring conformity
of engine production, and who is also responsible for market surveillance concerns for the
engines produced, whether or not they are directly involved in all stages of the design and
construction of the engine which is the subject of the type-approval process;

‘engine parameter protocol’: the document pursuant to Annex 6, in which all the parameters,
together with changes, and including components and engine settings which affect the level of
emission of gaseous and particulate pollutants from the engine are duly recorded.

Article 9.01
General provisions

The provisions of this Chapter shall apply to all internal combustion engines with a reference
power that is greater than or equal to 19 kW installed on board craft.
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2.

Internal combustion engines comply with the requirements of Regulation (EU) 2016/1628". Only
internal combustion engines of categories

a) IWP,

b) 1WA,

c) NRE with reference power less than 560 kW or

d) engines recognized equivalent according to Regulation (EU) 2016/1628

shall be installed. This compliance is established by means of a type approval certificate.

A copy of the type approval certificate, the engine manufacturer's instructions and the engine
parameter protocol shall be kept on board.

The installation of replacement engines, as defined in Regulation (EU) 2016/1628, is prohibited.
For the purpose of discharging tasks pursuant to this Chapter, the inspection body may employ

a technical service. Only technical services notified according to Regulation (EU) 2016/1628 are
recognised for the purpose of this Standard.

Article 9.02
Entry in the inland navigation vessel certificate

The identification number, as well as the type-approval number where applicable, of all internal
combustion engines on board the craft shall be entered in item 52 of the inland navigation vessel
certificate.

Article 9.03
Provisions for the installation of internal combustion engines

The installation of engines in craft shall comply with the restrictions set out in the scope of the type

approval.
Article 9.04
Engine manufacturer’s instructions
1. The engine manufacturer’s instructions, to be drawn up by the engine manufacturer, shall

specify the exhaust relevant components as well as adjustments and parameters, whereby
continuous compliance with the exhaust gas emission limit values can be assumed.

The instructions contain at least the following details:

a) type of engine and, where appropriate, engine family with an indication of the reference
power and rated speed;

b) list of the components and engine parameters of relevance in an exhaust gas emission
context;

Regulation (EU) 2016/1628 of the European Parliament and of the Council of 14 September 2016 on requirements relating
to gaseous and particulate pollutant emission limits and type-approval for internal combustion engines for non-road mobile
machinery, amending Regulations (EU) No 1024/2012 and (EU) No 167/2013, and amending and repealing Directive
97/68/EC (OJ L 252, 16.9.2016).
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c) unambiguous features to identify the permitted components of relevance in an exhaust gas
emission context (e.g. part numbers appearing on the components);

d) engine parameters of relevance in an exhaust gas emission context such as setting ranges
for the injection timing, permitted cooling water temperature, maximum exhaust gas

backpressure.
Article 9.05
Tests of the internal combustion engines
1. At the time of the installation test and in the event of intermediate tests and special tests, the

inspection body will inspect the current state of the engine with reference to the components,
adjustments and parameters specified in the engine manufacturer’s instructions and the engine
parameter protocol.

2. The results of the tests pursuant to (1) shall be registered in the engine parameter protocol in
accordance with Annex 6.

3. If the installation, intermediate and special tests show that, in relation to their parameters,
components and adjustable features, the internal combustion engines installed on board comply
with the specifications set out in the documents covered by Article 9.01(3), it may be assumed
that the exhaust gas and particulate emissions from the internal combustion engines comply
with the limit values.

If the inspection body finds that the internal combustion engine does not comply with the
requirements set out in the documents covered by Article 9.01(3), it shall require that steps are
taken to re-establish internal combustion engine conformity.

4. In the case of internal combustion engines with exhaust gas after treatment systems, checks
shall be carried out to establish that these systems are functioning properly in the context of the
installation, intermediate or special tests.

Article 9.06
Installation tests

1. After the installation of the internal combustion engine on board, but before it is brought into
service, an installation test shall be carried out. This test, which forms part of the initial
inspection of the craft, or of a special inspection by virtue of the relevant internal combustion
engine having been installed, shall result either in the registration of the engine in the inland
navigation vessel certificate to be issued for the first time or in the modification of the existing
inland navigation vessel certificate.

2. During the installation test, the inspection body shall ensure that an engine installed on board
still complies with the technical requirements with regard to the level of emissions of gaseous
and particulate pollutants, even after undergoing modifications or adaptations since the issuing
of the type-approval.
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3. The inspection body may dispense with an installation test pursuant to (1), if an internal
combustion engine having a reference power output Py of less than 130 kW is replaced by an
internal combustion engine covered by the same type-approval according to Article 9.01(2). As
a pre-condition, the inspection body shall be notified of the engine’s replacement and shall be
provided with a copy of the type-approval document and details of the identification number of
the newly installed engine. The inspection body shall make the appropriate amendments to
item 52 of the inland navigation vessel certificate.

Article 9.07
Intermediate tests

1. In the event of intermediates tests, the inspection body shall ensure that an engine installed on
board still complies with the technical requirements with regard to the level of emissions of
gaseous and particulate pollutants, even after undergoing modifications or adaptations since the
installation test, have been undergone.

2. Intermediate tests on the internal combustion engine shall be carried out in the context of the
craft periodical inspection.

Article 9.08
Special tests

1. In the event of special tests, the inspection body shall ensure that an engine installed on board
still complies with the technical requirements with regard to the level of emissions of gaseous
and particulate pollutants, after each significant modification.

2. After each significant modification to an engine, where such modifications have the potential to
affect the emission of gaseous and particulate pollutants from the internal combustion engine, a
special test must invariably be carried out.

Article 9.09
Specific requirements concerning exhaust gas after treatment systems

1. The exhaust gas after treatment systems shall not impair the safe operation of the craft,
including propulsion system and power supply, nor block the exhaust system.

2. When the exhaust gas after treatment system of internal combustion engines, which ensure the
main propulsion of a craft, is equipped with a bypassing device, the bypassing device must
comply with the following conditions:

a) In the event of a failure of the exhaust gas after treatment system, the activation of the
bypassing device must allow the craft to continue to make steerageway under its own
power.

b) In the event of activation of the bypassing device, the by-pass device control system shall
trigger an acoustic and optical alarm signal in the wheelhouse.

c) A by-pass device control system shall record in nonvolatile computer memory all incidents
of engine operation with use of the bypassing device. The information shall be readily
available for the competent authorities.
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3. When a control diagnostic system is installed according to Article 25(3)(f) of Regulation (EU)
2016/1628, the required alarms shall trigger an acoustic and optical alarm signal in the
wheelhouse in case of malfunctions.

4. If an after-treatment system relies on the use of a reagent in order to reduce emissions, the
required alarms shall alert crew to the need to refill the reagent tank before it is empty, or to
replace the reagent if it does not meet the concentration specifications.

When a control diagnostic system installed according to Article 25(3)(f) of Regulation (EU)
2016/1628 can activate power reduction of the internal combustion engine, the following
requirements must be fulfilled:

a) The activation of the power reduction must allow the craft to continue to make steerageway
under its own power.

b) In the event of activation of the power reduction, the control system shall trigger an
acoustic and optical alarm signal in the wheelhouse.

5. The requirement of (1) shall be deemed to be fulfilled when the vessel is equipped with

a) a second independent propulsion system (even if that second system also includes an
exhaust gas after treatment system) allowing the craft to continue to make steerageway
under its own power; or

b) an after-treatment system with a bypass device according to (2).
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CHAPTER 10
ELECTRICAL EQUIPMENT AND INSTALLATIONS

Article 10.01
General

1. When no special requirements are specified for certain parts of an electrical installation or an
electrical equipment, the safety level shall be considered satisfactory when these parts have
been installed in accordance with an approved European Standard or in accordance with the
requirements of a recognised classification society.

The relevant documents must be submitted to the inspection body.

2. The following documents bearing the stamp of the inspection body shall be available on board:
a) general plans concerning the entire electrical installation;

b) plans of the main switchboards, the emergency switchboards, the distribution
switchboards, showing the most important technical data such as amperage of the nominal
current of fuses and switching devices;

c) indications of power requirements for electrical service equipment;
d) types of cables indicating conductor cross-sections;

e) for electric vessel propulsion systems, switchboard plans as well as electric propulsion
engine documentation;

f)  plans of electronic steering control, regulating, alarm and safety systems;
g) control circuit plans.

For unmanned craft, these documents shall not be required to be on board but shall at all times
be available with the owner.

3. The equipment and installations shall be designed for a permanent list of the craft of up to 15°
and internal ambient temperatures from 0 °C to + 40 °C and on deck from — 20 °C to + 40 °C.
They shall be fully functional up to these limits.

4. Electrical equipment and installations shall be easily accessible and easy to maintain.

5. Electrical equipment and installations must be designed and installed so that vibrations which
occur in normal service on board do not cause malfunctions or damage.

Article 10.02
Electricity supply systems

1. Where craft are fitted with an electrical installation, that installation shall have at least two power
sources in such a way that where one power source fails the remaining source is able to supply
the consumer equipment needed for the safe operation for at least 30 minutes.

2. Adequate sizing of the power supply shall be demonstrated by means of a power budget
calculation. An appropriate utilisation factor may be taken into account.

3. Independently of (1) above, Article 6.04 shall apply to the power sources for the steering
systems.
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Article 10.03
Protection against access to hazardous parts, against solid foreign objects, against
ingress of water

The type of minimum protection for parts of a permanent electrical installation shall be as set out in the
following table:

Type of minimum protection in accordance with the European Standard
EN 60529 : 2014

Location Generators | Motors Trans Switchboards | Installation Lighting
formers | Distribution fittings® | appliances/
Switching fire detectors
devices
Operation rooms, engine rooms
and rooms of steering apparatus
................................................. IP 22 IP 22 IP 220 1P 220 IP 44 IP 22
HoIdS ....ooviiiiiieie e IP 55 IP 55 IP 55 IP 55
Accumulator rooms and paint IP 44and
IOCKETS ..o, (Ex)®
Unroofed decks and open
steering positions .............c....... IP 55 IP 55 IP 55 IP 55 IP 55
Enclosed wheelhouse ............... IP 55 IP 22 IP 22 IP 22 IP 22 IP 22
Accommodation, except sanitary
and wet rooms .........cccceeeveeennns IP 22 IP 20 IP 20
Sanitary and wet rooms ............. IP 44 IP 44 IP 44 IP 55 IP 44

Comments:

™" Where equipment release large amounts of heat: IP 12.

@ Where the type of protection is not ensured by the equipment itself, the equipment location shall meet the|
conditions indicated in the table.

Certified safe type electrical equipment, for example installations

a) allowed pursuant to the European Standards series EN 60079 in the version in force on 6 July 2017,

b) lower minimum type of protection depending on design, e.g. certain types of fire detector.

If lighting devices or fire detectors are used in accumulator and paint lockers, both conditions must be complied with.

@ For installation fittings for currents of 125 A and greater: IP 66 (EN 60529 : 2014).

@)

Article 10.04
Protection from explosion

1. Only electrical equipment that has been explosion proofed (certified safety) may be installed in
rooms or areas where explosive atmosphere is likely to accumulate. This equipment must be
tested and approved as to its operating safety in an explosive atmosphere by testing institution
recognised on the basis of national provisions of one of the Member States.

The installation in these rooms or areas of switching devices for lighting appliances and other
electrical equipment is to be avoided as far as possible. The explosion proofing shall take
account of the characteristics of the atmosphere that is likely to arise (explosion-potential group,
temperature class) and of the requirements of the relevant zone.
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Information and restrictions in the approval certificates of the equipment must be observed.

The classification and evaluation of areas at risk of explosion is to be conducted and
documented in accordance with International Standards EN 60079-10-1:2015 and
EN 60079-10-2 : 2015.

2. The applicable rules for hazardous areas:

a) In Zone 0 areas only intrinsically safe circuits (protection class Ex ia) in accordance with
International Standard IEC 60079-11 : 2012 are permitted.

b) Inzone 1 areas only explosion-protected electrical equipment (certified safety) is permitted.
c) In zone 2 areas measures need to be taken to protect electrical equipment that are
appropriate to the type and intended purpose of the service equipment.
Approval in these areas is restricted to:
aa) explosion-protected electrical equipment (certified safety) or
bb) service equipment, which in normal use do not produce any sparks and whose

surfaces might come into contact with the outside air, do not reach impermissible
temperatures, or

cc) service equipment which is protected by pressurization or which is encapsulated in a
vapour-proof manner (minimum protection class IP 55) and whose surfaces do not
reach impermissible temperatures.

3. For dust explosion protection, the requirements shall apply according to European Standard
EN 60079-10-2 : 2015.

Article 10.05
Earthing
1. Earthing shall be required for electrical installations with voltages in excess of 50 V.
2. Exposed metal parts which under normal operating conditions are not live, such as electrical

system frames and casings of electrical installations and non mobile electrical equipment, shall
be earthed separately if they are not so mounted as to be already in electrical contact with the
craft's hull.

3. The casings of mobile electric equipment shall be earthed by means of an additional conductor
not normally carrying current and incorporated in the supply cable. This requirement shall not
apply when an isolation transformer is used or to equipment fitted with protective insulation
(double insulation).
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4. The cross-section of earth wires shall be at least equal to the values obtained from the following

table:

Cross-section of external

conductors (S)

Minimum cross-section of earthing conductors

in insulated cables

separately mounted

[mm?] [mm?] [mm?]
05<S<4 same cross-section as for 4
the external conductor
4<S<16 same cross-section as for the external conductor
16<S<35 16
35<8<120 half of the cross-section of the external conductor
S>120 70

Edition 2017/1

Page 56



ES-TRIN

Chapter 10

Electrical equipment and installations

1.

Article 10.06
Maximum permissible voltages

The following voltages shall not be exceeded:

Type of equipment or installation

Maximum permissible voltage

Direct current

Single-phase
alternating current

Three-phase
alternating current

Power and heating installations, including
the sockets for general use ...................

250V

250V

690 V

Installations for lighting, for
communication, of orders and information,
including the sockets for general use ....

250V

250V

Sockets for current supply to mobile
electrical equipment used on open decks
or in confined or damp metal-enclosed
rooms other than boilers and tanks

1. general ....ccocooviviiiiiiiiec

50 v(¥

50 v(¥

2. in the event of isolation transformer
serving a single equipment being
USEA .ooiviiiiiiieeeeee e

250 V2

3. in the event of equipment fitted with
protective insulation (double
insulation) being used ....................

250V

250V

4. In the event of use of residual current
circuit-breaker < 30mA ...................

250V

690 V

Mobile electrical equipment (such as
electrical devices of containers, engines,
fans and pumps) which are not normally
adjusted during operation whose exposed
conductive parts are earthed by a
protective conductor incorporated in the
connecting cable and which are
connected to the hull, not only by this
protective conductor, but by their location
or by another conductor .........................

250V

250V

690 V

Sockets for current supply to mobile
electrical equipment used in boilers and
taNKS oo

50 V"

50 v(¥

Comments:

used.

@ The secondary electrical circuit must be insulated from the chassis for all polarities.

™ When this voltage comes from higher voltage networks, a galvanic isolator (isolation transformer) must be
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2. If the required protective measures are complied with, higher voltages are permissible:
a) for power installations whose power so requires;
b) for special installations on board such as radio and ignition devices.

3. The inspection body may allow other exceptions in justified cases if the required protective
measures are complied with.

Article 10.07
Distribution systems
1. The following distribution systems are allowed for direct current and single-phase alternating
current:

a) 2-conductor systems of which one is earthed (L1/N/PE);

b) single-conductor systems using the hull return principle, only for local installations (for
example, starting installations for internal combustion engines) (L1/PEN);

c) 2-conductor systems insulated from the hull (L1/L2/PE).

2. The following distribution systems are allowed for three-phase alternating current:

a) 4-conductor systems with earthing of the neutral point, not using the hull return principle
(L1/L2/L3/N/PE) = network (TN-S) or network (TT);

b) 3-conductor system insulated from the hull (L1/L2/L3/PE) = network (IT);

c) 3-conductor with earthing of the neutral point using the hull return principle except for
terminal circuits (L1/L2/L3/PEN).

3. The inspection body may allow the use of other distribution systems.

Article 10.08
Connection to the shore or other external networks

1. The feed-in unit, that is the entire onboard equipment for transferring electrical power to the
craft, must be designed as follows:

a) Transfer from shoreside power supply systems:

aa) For currents up to 125 A, the requirements of European Standards EN 15869-1 and
EN 15869-3 in the version in force on 6 July 2017 are to be complied with.

bb) For currents greater than 250 A, the requirements of European Standards
EN 16840 : 2017 are to be complied with.

b) In all other cases, the requirements of (2) to (9) shall apply. The requirements specified
shall be deemed to have been complied with if the standards referred to in (a) are adhered
to for the use in question.

2. Incoming supply lines from shore networks or other external networks to the installations of the
onboard network shall have a permanent connection on board in the form of permanently fixed
terminals or permanently fixed plug sockets. Cables connections shall not be subjected to any
pulling load.

3. When the connection voltage exceeds 50 V, the hull shall have an earthing connection. The
earthing connection should be specially marked.
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4. The protective devices of the connections shall be capable of being locked so as to prevent the
concurrent operation of the onboard network generators and the shore network or another
external network. A brief period of concurrent operation shall be permitted when changing from
one system to another without a break in voltage.

5. The connection shall be protected against short circuits and overloads.

6. The main switchboard shall indicate whether the connection is live.

7. Indicator devices shall be installed to allow comparison of polarity in the case of direct current
and phase sequence in the case of alternating current between the connection and the onboard
network.

8. A panel on the connection shall indicate:

a) the measures required to make the connection;
b) the kind of current and the nominal voltage and, for alternating current, the frequency.

9. If sockets devices rated at more than 16 A are used, steps shall be taken to ensure that
connection and disconnection can take place only when the line is dead.
Article 10.09
Power supply to other craft
1. When power is applied to other craft, a separate connection must exist.
2. Article 10.08(2) and (4) to (9) shall apply mutatis mutandis.
Article 10.10
Generators, engines and transformers
1. Generators driven by the main engine, the propeller shaft or by an auxiliary set intended for
another function shall be designed as a function of the range of rotational speeds which can
occur during operation.

2. Transformers must be installed in well-ventilated locations or in well-ventilated rooms.

3. Primary and secondary windings of transformers shall be executed in an electrically isolated
manner. Autotransformers are excluded hereof.

4. Corresponding tappings of the nominal voltage shall be provided for setting the secondary
voltage of transformers. Autotransformers are excluded hereof.

5. Engines, generators, and transformers shall be provided by the manufacturer with a plate,
which in addition to the company name, the machine's serial number and the rated power must
contain the essential rating data.
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Article 10.11
Batteries, Accumulators and their charging devices

1. Accumulators shall be accessible and so arranged as not to shift with movements of the craft.
They shall not be placed where they will be exposed to excessive heat, extreme cold, spray,
steam or vapour.

2. Accumulators shall not be installed in the wheelhouse, accommodation lounges and holds and
in the case of passenger vessels in passenger rooms, cabins and galleys. The first sentence
shall not apply for accumulators:

a) in mobile equipment; or
b) with charging power of less than 0,2 kW.

3. Accumulators requiring a charging power of more than 2,0 kW shall be installed in a special
room. If placed on deck, they may also be enclosed in a cupboard. If gas can escape from
accumulators, this room or cupboard must be mechanically ventilated to the open deck (supply
and exhaust air).

4. The charging power is calculated on the basis of the maximum charging current and the
nominal voltage of the accumulator, taking into account the characteristic charging curves of the
charging device.

5. Accumulators requiring a charging power not exceeding 2,0 kW may also be installed below
decks in a cupboard or chest. They may also be installed without casing in an engine room,
electrical service room or any other well-ventilated place provided that they are protected
against falling objects and dripping water.

6. The interior surfaces of all rooms, cupboards or chests, as well as shelving or other components
intended for accumulators shall be protected against the harmful effects of the electrolyte.

7. Provision shall be made for effective ventilation when accumulators are installed in a closed
room, cupboard or chest. Mechanical ventilation shall be provided for charging power of more
than

a) 2,0 kW for nickel-cadmium accumulators;
b) 3,0 kW for lead accumulators.

The air shall enter at the bottom and be discharged at the top so that a total evacuation of
gases is ensured.

Ventilation ducts shall not include devices which obstruct the air flow such as stop valves.

8. The required air throughput (Q) shall be calculated by the following formula:
Q=f 'Igas n [m3/h]-

= 0,11 for accumulators with liquid electrolytes;

= 0,03 for accumulators with enclosed cells (electrolyte immobilised in gel, non-woven
fibrous material);

lgas = 7a of the maximum current of the charging device in A;
n= number of cells in series circuit.
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10.

11.

12.

13.

14.

15.

16.

In the case of buffer accumulators of the onboard network, other methods of calculation taking
into account the characteristic charging curve of the charging devices may be accepted by the
inspection body, provided that these methods are based on the provisions of recognised
classification societies or on relevant standards.

Where natural ventilation is used, the cross-section of the air ducts shall be sufficient for the
required air throughput on the basis of an air flow velocity of 0,5 m/s. However, the cross
section shall have a minimum value of

a) 80 cm? for lead accumulators;
b) 120 cm? for nickel-cadmium accumulators.

Where mechanical ventilation is used, a fan shall be provided, preferably with an exhauster
device; its motor shall be clear of the gas stream and the air stream. Fans shall be of a
construction precluding the production of sparks through contact between a blade and the fan
casing and shall avoid any electrostatic charges.

A symbol for ‘Fire, naked flame and smoking prohibited’ in accordance with figure 2 of Annex 4
with a diameter of at least 10 cm shall be affixed to the doors or covers of accumulator rooms,
cupboard or chest.

Charging devices must basically be designed so that discharged accumulators can be re-
charged within a maximum of 15 hours to 80 % of their nominal capacity, without exceeding the
amperage of maximum permissible charge rate.

Only automatic charging devices which correspond to the charging characteristics of the
accumulator type must be used.

For the simultaneous supply of consumer equipment while charging, the power requirements of
the consumer equipment must be taken into account when selecting the charger. A charging
voltage of up to a maximum of 120 % of the rated voltage must be observed irrespective of the
current power requirements.

The requirements of European Standard EN 62619 in the version in force on 6 July 2017 and
EN 62620 : 2015 shall apply for lithium-ion accumulators.

Accumulator management systems for monitoring the accumulators are to be used if possible.
Lithium-ion accumulators must be equipped with such systems.

These systems shall at a minimum comprise the following functionality:

a) cell protection (short-circuit, external, internal, overcurrent, deep discharge, etc.);
b) charge control, provided this is not by means of the charger;

c) load management;

d) determination of the charge level;

e) balancing of the cells;

f)  thermal management.

Depending on use, if possible, they should also feature the following functionality:
g) determination of ageing, remaining capacity, internal resistance etc.;
h) communication (e.g. with inverters and control devices);
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i)
)

authentication and identification;
history.

17.  For batteries, (1) to (12) and (16) shall apply mutatis mutandis.

Article 10.12
Switchgear and controlgear

1. Switchboards

a)

Equipment, switches, fuses and switchboard instruments shall be arranged visibly and
shall be accessible for maintenance and repair.

Terminals for voltages up to 50 V and for voltages greater than 50 V shall be kept separate
and marked appropriately.

For all switches and equipment, marker plates indicating the circuit shall be affixed to
switchboards.

The nominal amperage and the circuit shall be indicated for fuses.

When equipment with an operating voltage greater than 50 V are installed behind doors,
the current-carrying components of these equipment shall be protected against accidental
contact while the doors are open.

The materials of switchboards shall have suitable mechanical strength, be durable, flame-
retardant, self-extinguishing and not be hygroscopic.

If low voltage - high rupturing capacity fuses are installed in switchboards, accessories and
equipment for bodily protection shall be available for installing and removing such fuse-
links.

2. Switches, protective devices

a)

f)

Generator circuits and consumer equipment circuits shall be protected against short
circuits and overcurrent on all non-earthed conductors. Switching devices triggered by
short-circuiting and overload or fuses (with fuse-links) may be used for this purpose.

Circuits supplying the steering system according to Article 6.04 and their control circuits
shall be protected only against short circuits. When circuit-breaker include thermal release,
these shall be neutralised or set at not less than twice the nominal amperage.

Outputs to consumer equipment from the main switchboard shall include a load switch or
circuit-breaker for nominal amperage greater than 16 A

Consumer equipment required for propelling the vessel, for the steering systems according
to Chapter 6, for the rudder position indicators, for navigation or for safety systems as well
as consumer equipment, with a nominal amperage greater than 16 A shall be supplied by
separate circuits.

The circuits of consumer equipment required for propelling and manoeuvring the vessel
shall be supplied directly by the main switchboard.
Switching devices shall be selected on the basis of nominal amperage, thermal or dynamic

strength and their breaking capacity. Switches shall simultaneously cut off all live
conductors. The switching position shall be easily identifiable.

Fuse-links must be of the enclosed-melt type and be made of porcelain or an equivalent
material. It shall be possible to change them without any danger of contact.
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3. Measuring and monitoring devices
a) Generator, accumulator and distribution circuits shall be equipped with measuring and
monitoring devices required for the safe operation of the installation.

b) Non-earthed networks where the voltage is higher than 50 V must include a device for
monitoring insulation equipped with an optical and acoustic alarm. In secondary
installations such as control circuits, this device for monitoring insulation may be dispensed
with.

4. Placement of switchboards

a) Switchboards shall be placed in accessible and sufficiently ventilated rooms, in order to be
protected against water and mechanical damage.

Piping and air ducts shall be so arranged that in the event of leakage the switchgear and
controlgear cannot be damaged. If they have imperatively to be installed near
switchboards, pipes shall not have removable connections in the vicinity.

b) Cupboards and wall recesses in which unprotected switching devices are installed shall be
of a flame-retardant material or protected by a metal or other non-flammable sheathing.

c) When the voltage is greater than 50 V, gratings or insulating mats shall be placed in front
of the main switchboard where the operator sits.

Article 10.13
Emergency circuit-breaker devices

For oil burners, oil and fuel pumps, oil and fuel separators and engine room ventilators, emergency
circuit-breaker devices shall be installed in central location outside the rooms containing the
equipment.

Article 10.14
Installation fittings

1. Cable entries shall be sized as a function of the cables to be connected and be appropriate to
the types of cable used.

2. Sockets for distribution circuits at different voltages or frequencies shall be impossible to
confuse.
3. Switches shall simultaneously switch all non-earthed conductors within a circuit. However,

single-pole switches within non-earthed circuitry shall be permitted in accommodation-lighting
circuits apart from in laundries, bathrooms, washrooms and other rooms with wet facilities.

4. Where amperage exceeds 16 A it shall be possible to lock the sockets by means of a switch in
such a way that the plug can only be inserted and withdrawn with the power switched off.
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Article 10.15
Cables, insulated cables and cable systems

1. Cables shall be flame-retardant, self-extinguishing and resistant to water and oil.

In accommodation, the inspection body may authorise the use of other types of cables, provided
they are effectively protected, flame-retardant or self-extinguishing.

For determining that electric cables are flame-retardant, shall

a) the requirements of European Standards series EN 60332-1 and EN 60332-3 in the
version in force on 6 July 2017 or

b) equivalent regulations of one of the Member States

be recognised.

2. Conductors wires of cables used for power and lighting circuits shall have a minimum cross-
section of 1,5 mm? per conductor.

3. Metal armouring, shielding and sheathing of cables shall not, under normal operating
conditions, be used as conductors or for earthing.

4. Metal shielding and sheathing of cables in power and lighting installations shall be earthed at
least at one end.

5. The cross-section of conductor wires shall comply with the final permissible maximum
temperature of conductor wires (maximum permissible amperage) and permissible voltage
drop. Such a drop between the main switchboard and the least favourable point of the
installation shall not be more than 5 % of nominal voltage for lighting and more than 7 % for
power or heating installations.

6. Cables shall be protected against mechanical damage.
7. Cable connections must be protected against mechanical load and against pulling load
8. When cables pass through bulkheads or decks, the mechanical strength, water tightness and

required fire protection properties (e.g. non-combustible, flame-retardant, fire-resistant) of these
bulkheads and decks shall not be affected by these cable penetrations.

9. Terminations and connections of all conductors must be designed so that the original electrical,
mechanical, fire protection properties (e.g. non-combustible, flame-retardant, fire-resistant) of
the cable are preserved. This requirement shall have been fulfilled if the terminations and the
connections meet:

a) the International Standard IEC 60092-352 : 2005 number 3.28 in conjunction with Annex D
of the standard or

b) equivalent regulation or Standard recognised by one of the Member States.
The number of cable connections must be restricted to a minimum.

For repaired or replaced cables, sentence 1 shall have been fulfilled if the cable connections
comply with International Standard IEC 60092-352 : 2005 number 3.28 in conjunction with
annex D of the standard, or rules recognised by a Member state as being equivalent.
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10.

11.

12.

13.

14.

Cables connected to elevating wheelhouses shall be sufficiently flexible and be fitted with
insulation with sufficient flexibility at temperatures down to - 20 °C and resistant to steam and
vapour, ultraviolet rays and ozone.

When setting up cable harness penetrations, the fire protection properties of the partition must
not be impaired. This shall be deemed to be met if the cables meet the provisions of the
European Standard series EN 60332-3 in the version in force on 6 July 2017 or one of the rules
recognised as an equivalent by a Member State. If this is not the case, fire stop equipment must
be provided in the penetrations for long cable harnesses (more than 6 m vertical and 14 m
horizontal) if the cables are not completely enclosed by cable ducts.

Cables from an emergency electrical power source to consumer equipment must be laid as far
as possible in the safe area.

The running of cables through areas with high ambient temperatures should be avoided. If this
is not possible,

a) the ambient temperatures must be taken into account when determining the maximum
permissible amperage or

b) the cable must be protected against damage by heat and fire.

Main and emergency power supply cables must not run through the same room. The inspection

body may waive this requirement if:

a) main and emergency power supply cables are laid as far apart from each other as possible
or

b) the emergency power supply cables are fire-resistant. This requirement shall have been
fulfilled if they satisfy the requirements of the International Standards series IEC 60331 in
the version in force on 6 July 2017.

Article 10.16
Lighting installations

Lighting appliances shall be so installed that the heat they emit cannot set fire to nearby
inflammable objects or components.

Lighting appliances on open decks shall be so installed as not to impede the recognition of
signal lights.

When two or more lighting appliances are installed in an engine room or boiler room, they shall
be distributed between at least two circuits. This requirement shall also apply to rooms where
cooling machinery, hydraulic machinery or electric motors are installed.

Article 10.17
Navigation lights

Switchboards for navigation lights shall be installed in the wheelhouse. They shall be supplied
by a separate cable from the main switchboard or by two independent secondary networks.

Navigation lights shall be supplied, protected and controlled separately from the navigation
lights switchboard.
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A failure of the device according to Article 7.05(2) shall not impair the operation of the
navigation lights which it monitors.

Several signal lamps forming a functional unit and installed together at the same point may be
jointly supplied, controlled and monitored. The monitoring device shall be capable of identifying
the failure of any one of these lights. It shall not be possible to use both light sources in a
double light (two lights mounted one above the other in the same housing) simultaneously.

Article 10.18
Power electronics

A separate device for disconnecting from the mains must be provided for each power
electronics system. The combination fuse — switch may be used for consumer equipment up to
a nominal current of 315 A. In all other cases, a circuit-breaker must be provided on the network
side.

The power electronics should be readily accessible for repairs and measurements. Appropriate
devices must be provided for checking functions and detecting malfunctions.

Control and signal electronics must be galvanically separated from power circuits.

Converter systems must ensure safe operation even with the largest permissible voltage and
frequency fluctuations. For impermissibly high frequency and/or voltage variations in the supply
voltage, the system must switch itself off or remain in a safe operating condition.

Electric charges in assemblies should be reduced to a voltage below 50V in less than 5
seconds after disconnecting from the network. If longer discharge times are required, a warning
sign must be affixed to the device.

The failure of external control signals, must not lead to a dangerous condition.

Power electronics must be designed and installed in such a way that the failure of control
voltages cannot lead to threats or damage to the system or device where the power electronics
is installed, or to the overall system.

In installation which is required for propulsion and manoeuvrability as well as safety of the crew,
craft or cargo, components must be provided for monitoring the individual power electronic
assemblies and subsystems in order to facilitate error detection in the event of a malfunction
and prevent the existence of undetected errors.

The monitoring of the power electronics must detect errors with certainty and prevent them from
remaining unrecognised.

Except for components, only power electronics that have undergone type examination may be
used. If the power electronics feature protective and monitoring devices, the examination must
also include proof of the response thresholds and coordinated interaction of all protective and
monitoring equipment. The type examination report is to be included with the system
documentation.
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Article 10.19
Alarm and safety systems for mechanical installations

Alarm and safety systems for monitoring and protecting mechanical equipment shall meet the
following requirements:

1.

Alarm systems:

Alarm systems shall be so constructed that a failure in the alarm system cannot result in a
failure of the equipment or installation being monitored.

Binary transmitters shall be designed on the rest-current principle or on the supervised
operating current principle.

Optical alarms shall remain visible until the malfunction has been remedied; an alarm with
acknowledgement shall be distinguishable from an alarm without acknowledgement. Each
alarm shall also comprise an acoustic signal. It shall be possible to switch off acoustic alarms.
Switching off one alarm signal shall not prevent another signal from being set off by another
causes.

Exceptions shall be permitted by the inspection body in the case of alarm systems comprising
less than five measurement points.

Safety systems:

Safety systems shall be designed to halt or slow down the operation of the affected installation
or to signal a permanently manned station to do so before a critical state is reached.

Binary transmitters shall be designed according to the operating current principle.
If safety systems are not designed to be self-monitoring, their operation must be verifiable.
Safety systems must be independent of other systems.
Article 10.20
Test conditions for electronic installations
General

The test conditions in (2) shall apply only to electronic equipment that are necessary for the
steering system and the craft's propulsion machinery, including their ancillaries.

Test conditions

a) The stresses arising from the following tests shall not cause electronic equipment to be
damaged or to malfunction. The tests in accordance with relevant International Standards,
such as IEC 60092-504 : 2016, apart from the cold-condition test, shall be carried out with
the equipment switched on. These tests shall include checking of proper operation.
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b) Variations in voltage and frequency
Parameters Variations
continuous Short-duration
General Frequency +5% +10%5s
voltage +10 % +20%1,5s
Battery operation voltage +30%/-25% -
c) Heating test
The sample is brought up to a temperature of 55 °C within a half-hour period. After that
temperature has been reached it is maintained for 16 hours. An operating test is then
carried out.
d) Cold-condition test
The sample is switched off and cooled to -25 °C and held at that temperature for two hours.
The temperature is then raised to 0 °C and an operating test is carried out.
e) Vibration test
The vibration test shall be carried out along the three axes at the resonance frequency of
the equipment or of components for the period of 90 minutes in each case. If no clear
resonance emerges the vibration test shall be carried out at 30 Hz.
The vibration test shall be carried out by sinusoidal oscillation within the following limits:
General:
f=20t013,2Hz;a=+1mm
(amplitude a = 1/2 the vibration width)
f =13,2 Hz to 100 Hz: acceleration + 0,7 g.
Service equipment intended to be fitted to internal combustion engines or steering
apparatus shall be tested as follows:
f=20t025Hz;a=+1,6 mm
(amplitude a = 1/2 the vibration width)
f =25 Hz to 100 Hz; acceleration + 4 g.
The sensors intended to be installed in internal combustion engine exhaust pipes may be
exposed to considerably higher stresses. Account shall be taken of this during the tests.
4. The electromagnetic compatibility test shall be carried out on the basis of European Standards

EN 61000-4-2 : 2009, EN 61000-4-3 : 2010, EN 61000-4-4 : 2012, at test degree number 3.

5. Proof that the electronic equipment is adequate for these test conditions shall be provided by
their manufacturer. A certificate by a recognised classification society is also considered as a
proof.
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Article 10.21
Electromagnetic compatibility

The operation of the electric and electronic installations shall not be impaired by electromagnetic
interference. General measures shall, with equal importance, extend to:

a) disconnection of the transmission paths between the source of interference and affected
equipment;

b) reducing the causes of disturbance at their source;

c) reducing the sensitivity of affected equipment to interference.
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CHAPTER 11
ELECTRICAL PROPULSION SYSTEMS

(left void)
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ELECTRONIC EQUIPMENT AND SYSTEMS

(left void)
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CHAPTER 13
EQUIPMENT
Article 13.01
Anchor equipment
1. Vessels intended for the carriage of goods, apart from ship-borne lighters whose length L does

not exceed 40 m, shall be equipped with bow anchors whose total mass P is obtained using the
following formula:

P=k -B -T [kg]

where

k is a coefficient that takes account of the relationship between length L and beam B, and of
the type of vessel:

for lighters, however, k = ¢ will be taken;
¢ is an empirical coefficient given in the following table:

Dead-weight tonnage [t] Coefficient ¢
up to 400 inclusive 45
from 400 to 650 inclusive 55
from 650 to 1000 inclusive 65
more than 1000 70

On vessels whose dead-weight tonnage is not greater than 400 t and which, owing to their
design and intended purpose, are used only on predetermined short-haul sections, the
inspection body may accept that only two-thirds of total mass P is required for the bow anchors.

2. a) Passenger vessels and vessels not intended for the carriage of goods, apart from pushers,
shall be fitted with bow anchors whose total mass P is obtained using the following formula:

P=k B T [kg]

b) By way of derogation from (a) and having regard to the applicable navigational authority
regulations for certain areas of navigation in the Member States, for passenger vessels, for