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1-2 Section 1 — General Rules and Instructions A

A. General

1. Scope

11 These Rules apply to ship operation
installations and auxiliary systems of seagoing surface
ships and craft intended for naval activities, which are
not part of the direct propulsion system.

1.2 Apart from machinery, equipment and auxiliary
systems detailed below, these Rules are also
individually applicable to other systems and
equipment where this is necessary for the safety of the
ship and its crew.

1.3 Designs which deviate from these Rules may
be approved, provided that such designs have been
recognized as equivalent by TL.

1.4 Installations and systems which have been
developed on novel principles and/or which have not
yet been sufficiently tested in shipboard service
require special TL approval and EXP Notation (see
Chapter 101 - Classification and Surveys, Section 2, C,
3.4) may be assigned by TL.

In such cases, TL is entitled to require additional
documentation to be submitted and special trials to be

carried out.

2. Further requirements and deviations

In addition to these Rules, TL reserve the right to
impose further requirements in respect of all types of
machinery where this is unavoidable due to new findings
or operational experience, or TL may permit deviations

from the Rules where these are specially warranted.

The right of interpretations of the Rules rests with TL

alone.
3. Reference to further rules and regulations
31 If the requirements for systems and

equipment are not defined in these Rules for
Classification and Construction, the application of other

regulations and standards has to be defined.

3.2 The regulations of the "International Convention
for the Safety ofLife at Sea 1974/1978" (SOLAS),
as amended are considered in these Rules as far as
they appear applicable to naval surface ships. The
scope of application has to be defined in the building

specification.

These Rules are also in compliance with the provisions
of the "International Convention for the Prevention of
Pollution from Ships" of 1973 and the relevant Protocol of
1978 (MARPOL 73/78).

33 For ships of NATO states the Nato
Agreement for Standardization (STANAG) may be
considered in addition.

34 National regulations, international standards
and special definitions in the building specification
respectively in the mission statement of the actual ship
may be considered too. The application of such
regulations is not affected by TL Rules.

35 The requirement of specific chapters of Naval Ship
Code (ANEP-77) may also be applied instead or in addition
to requirements provided in this Chapter subject to Naval
Authorithy’s approval. In this case, NSC Notation with specific

chapter number may be assigned.

4. Design

The design of the systems has to fulfil the following
conditions:

4.1 The operation of the naval ship and the living
conditions provided aboard as well as the functioning of
all systems under the operational conditions of combat,
wartime cruising, peacetime cruising and in-port
readiness shall be ensured at all times.

4.2 The power distribution network shall be

designed to ensure operability in case of network failure.

4.3 The operation of certain systems and
equipment, which are necessary for safety, is to be

guaranteed under defined emergency conditions.

4.2 The operation risks for crew and ship must be
minimized.

TURK LOYDU — NAVAL SHIP TECHNOLOGY, SHIP OPERATION INSTALLATIONS AND AUXILIARY SYSTEMS-
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A,B Section 1 — General Rules and Instructions 1-3

4.4 High working reliability shall be achieved by
simple and clearly arranged operation processes as
well as by application of type-approved products.

4.5 The requirements concerning design,
arrangement, installation and operation which are
defined in Chapter 101 - Classification and Surveys
and the Chapters 102 - Hull Structures and Ship
Equipment, 104 -Propulsion Plants, 105 - Electrical
Installations and 106 - Automation of these Rules must
be fulfilled.

4.6 A high degree of survivability of the ship
must be achieved by redundancies in design and
functioning of essential equipment.

4.8 The principles of ergonomic design of
systems and equipment have to be considered.

4.9 Where in a class of naval ships, originally
planned to be identical, deviations become necessary,
TL shall be duly informed and modifications properly
documented.

4.10 One failure principle

The single failure concept assumes that only one
(single) failure is the initiating event for an undesired
occurrence. The simultaneous occurrence of
independent failures is not considered.

5. Equivalence

5.1 Naval ships deviating from the TL Rules in their
type, equipment or in some of their parts may be classed,
provided that their structures or equipment are found to
be equivalent to the TL requirements for the respective
Class.

5.2 In this respect, TL can accept alternative
design, arrangements and calculation/analyses (FE,
FMEA, etc.) which are suitable to satisfy the intent of the

respective TL requirements and to achieve the
equivalent safety level

B. Definitions

1. Auxiliary Power

The auxiliary electrical power [kVA] is defined as the

continuous electrical power at continuous speed vo,
which is not directly used for propulsion of the ship, but
for driving of all kinds of auxiliary devices and equipment.
The degree of redundancy shall be defined in the building
specification.

2. Black-Out Condition

Black-out condition means that the complete machinery
plant including the main source of electrical power are
out of operation, but auxiliary energy as compressed air,
starting current from batteries, etc. are still available for
restoration of power supply.

3. Category A Machinery Spaces

Machinery spaces are spaces which contain internal
combustion engines used for the main propulsion or
other purposes and having a total power output of at least
375 kW, or which contain an oil-fired boiler or an oil-
treatment plant. The trunks to such spaces are included.

4. Dead Ship Condition

"Dead ship" condition means that the complete
machinery plant including the main source of electrical
power are out of operation and auxiliary energy as
compressed air, starting current from batteries, etc. are
not available for the restoration of the main power supply,
for the restart of the auxiliaries and for the start-up of the
propulsion plant. It is however assumed that special
mobile or fixed equipment for start-up will be available on
board of a naval ship, see Section 6, A.4.

5. Essential Equipment

5.1 Essentials for ship operation are all main
propulsion plants.

5.2 Essentials (operationally important) are the
following auxiliary machinery and plants, which:

- Are necessary for propulsion and
manoeuvrability of the ship

- Are required for maintaining ship safety

- Serve the safety of human life as well as

TURK LOYDU — NAVAL SHIP TECHNOLOGY, SHIP OPERATION INSTALLATIONS AND AUXILIARY SYSTEMS-
JANUARY 2022



1-4 Section 1 — General Rules and Instructions B,C

- Equipment according to special Characters of

Classification and Class Notations

5.3 Essential auxiliary machineries and plants are

comprising e.g.:

- Generator units

- Steering gear plant

- Fuel oil supply units

- Lubricating oil pumps

- Cooling water/cooling media pumps

- Starting and control air compressor

- Starting installations for auxiliary and main

engines

- Charging air blowers

- Exhaust gas turbochargers

- Controllable pitch propeller installation

- Azimuth drives

- Engine room ventilation fans

- Steam, hot and warm water generation plants

- QOil firing equipment

- Pressure vessels and heat exchangers in

essential systems

- Hydraulic pumps

- Fuel oil treatment units

- Fuel oil transfer pumps

- Lubrication oil treatment units

- Bilge and ballast pumps

- Heeling compensation systems

- Fire pumps and fire fighting equipment

- Anchor windlass

- Transverse thrusters

- Ventilation fans for hazardous areas

- Turning gears for main engines

- Bow and stern ramps as well as shell openings

- Bulkhead door closing equipment

- Weapon systems (effectors)

- Equipment considered necessary to maintain
endangered spaces in a safe condition

- NBC fans and passage heaters

- Decontamination equipment

- Parts of the shipboard aircraft installations.

5.4 For ships with equipment according to special
Characters of Classification and Notations certain type-

specific plants may be classed as essential equipment.

C. Documents for Approval

1. All documents have to be submitted to TL
for approval in Turkish or English language.

2. The survey of the ship's construction will be
carried out on the basis of approved documents. The
drawings must contain all data necessary for approval.
Where necessary, calculations and descriptions of the
symbols used are to be explained in a key list. All
documents have to indicate the number of the project

and the name of the Naval Authority and/or shipyard.
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3. Calculations

3.1 The supporting calculations shall contain all
necessary information concerning reference documents
Literature used for calculations has to be cited, important
but not commonly known sources shall be added in

copy.

3.2 The choice of computer programs according to
the "State of the Art" is free. The programs may be
checked by TL through comparative calculations with
predefined test examples. A generally valid approval for

a computer program is, however, not given by TL.

3.3 The calculations have to be compiled in a way
which allows to identify and check all steps of the
calculation in an easy way. Hand written, easily readable
documents are acceptable.

Comprehensive quantities of output data shall be pre-
sented in graphic form. A written comment to the main
conclusions resulting from the calculations has to be

provided.

4. A summary of the required documents is
contained in Chapter 101- Classification and Surveys,
Table 4.1. Further details are defined in the following
Sections of this Chapter.

5. TL reserve the right to demand additional
documentation if that submitted is insufficient for an
assessment of the naval ship. This may especially be
the case for plants and equipment related to new
developments and/or which are not tested on board to

a sufficient extent.

6. The drawings and documents are to be sub-
mitted in triplicate or in electronic form as applicable, all
calculations and supporting documentation in one copy
for examination at a sufficiently early date to ensure that
they are approved and available to the Surveyor at the
beginning of the manufacture of or installation on the

naval ship.

7. Once the documents submitted have been
approved by TL they are binding for the execution of
the work. Subsequent modifications and extensions
require approval of TL before being put into effect.

8. At the commissioning of the naval ship or after
considerable changes or extensions of the systems the
documentation for approval as defined in the different
Sections, showing the final condition of the systems, has
to be given on board. All documents have to indicate the
name of the ship, the newbuilding number of the
shipyard and the date of execution.

The operating and maintenance instruction, warning
signs, etc. have to be prepared in English or Turkish
language. If the user's language is different, a translation
into the user language has to be provided and be carried
also on board.

D. Ambient Conditions
1. General Operating Conditions
11 The selection, layout and arrangement of the

ship's structure and all shipboard machinery shall be
such as to ensure faultless continuous operation under

defined standard ambient conditions.

More stringent requirements must be observed for
class notation AC1, see Chapter 101 - Classification and

Surveys, Section 2, C.

For the class notation ACS variable requirements for
unusual types and/or tasks of naval ships can be dis-
cussed case by case, but shall not be less than the
basic requirements.

Components in the machinery spaces or in other
spaces which comply with the conditions for the Notations
AC1 or ACS must be approved by TL.

1.2 Inclinations and movements of the ship

The design conditions for static and dynamic inclina
tions of a naval ship have to be assumed independently
from each other. The standard requirements and the
requirements for class notation AC1 are defined in Table
1.1.

TL may consider deviations from the angles of inclination
defined in Table 1.1 taking into consideration type, size
and service conditions of the naval ship.

TURK LOYDU — NAVAL SHIP TECHNOLOGY, SHIP OPERATION INSTALLATIONS AND AUXILIARY SYSTEMS-
JANUARY 2022



1-6 Section 1 — General Rules and Instructions D,E,F,G

The effects of elastic deformation of the ship's hull on the

machinery installation have to be considered.

1.3 Environmental conditions

The design environmental conditions of a naval ship are
contained in Table 1.2. In this Table the standard
requirements and the requirements for Class Notation
AC1 are defined.

2. Vibrations

21 Machinery, equipment and hull structures are
normally subjected to vibration stresses. Design,
construction and installation must in every case take

account of these stresses.

The faultless long-term service of individual
components shall not be endangered by vibration

stresses.

2.2 For further details see Chapter 104 - Propulsion
Plants, Section 1, D.2. and Chapter 102 - Hull Structures
and Ship Equipment, Section 16, C.

3. Shock

Details for shock requirements are described in
Chapter 102 - Hull Structures and Ship Equipment,
Section 16, D.

E. Materials

1. The materials used for components of
auxiliary systems and equipment have to fulfill the
quality requirements defined in TL Rules Chapter 2 -
Materials, and Chapter 3 - Welding. The approved
materials for the different systems are defined in the

following Sections.

2. Materials deviating from the defined quality
requirements may only be used with special approval of

TL. The suitability of the material has to be proven.

F. Consumables for Operation

All consumables like fuels, lubrication oils and
greases, etc. used for the operation of auxiliary systems
and equipment must be in accordance with the
requirements of the manufacturers of these systems.

G. Safety Equipment and Protective Measures

Auxiliary systems and equipment are to be installed and
safeguarded in such a way that the risk of accidents is
largely ruled out. Besides of national regulations
particular attention is to be paid to the following:

1. Moving parts, flywheels, chain and belt
drives, linkages and other components which could be
an accident hazard for the operating personnel are to

be fitted with guards to prevent contact.

The same applies to hot machine parts, pipes and walls
for which no thermal insulation is provided, e.g.

pressure lines to air compressors.

2. The design and installation of all systems and
equipment has to guarantee that elements, which have
to be used during normal operation of the ship by the
crew and where no thermal insulation is provided, are
kept within the following restrictions concerning
accidental contact with hot surfaces:

21 No skin contact is possible with elements
warmed up under operating conditions to surface

temperatures above 70 °C.

2.2 Components, which may be used without
body protection (e.g. protective gloves) and with a
contact time up to 5 s, are to have no higher surface
temperature than 60 °C.

2.3 Components made of materials with high
thermal conductivity, which may be used without
body protection and with a contact time of more than
5 s are not to achieve a surface temperature above
45 °C.
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Table 1.1 Design conditions for ship inclinations and movements

Type of inclination and Design conditions
Type of movement .
affected equipment Standard requirements Notation AC1
Static condition Inclination athwartships: (1)
Main and auxiliary machinery 15° 25°
Other installations (2) 22,5° 25°
Ship's structure acc. to stability acc. to stability
requirements requirements

Inclinations fore and aft: (1)

Main and auxiliary machinery 5° 5°

Other installations (2) 10° 10°
Ship's structure acc. to stability acc. to stability

requirements requirements
Dynamic condition Rolling:

Main and auxiliary machinery 22,5° 30°
Other installations (2) 22,5° 30°
Pitching:

Main and auxiliary machinery 7,5° 10°
Other installations (2) 10° 10°

Accelerations:

vertical (pitch and heave) az [9] (3) pitch: 32 °/s?
heave: 109

Transverse (roll, yaw and ay [d] (3) roll: 48 °/s?

sway) yaw: 2 °/s?

sway: ay (3) [d]

longitudinal (surge) ax [g] (3) ax(4) [d]

combined acceleration acceleration ellipse (3) direct calculation

(1) Athwartships and fore and aft inclinations may occur simultaneously
(2) Ship's safety equipment, e.g. emergency power installations, emergency fire pump and their device, switch gear and
electric/electronic equipment

(3) Defined in Chapter 102 - Hull Structures and Ship Equipment, Section 5, B.
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Table 1.2 Design conditions for the environment
Environmental area Parameters Design conditions
Standard requirements Notation AC1
Outside the ship/air Temperature -25°Cto +45°C (1) -30 °C to +55 °C (1)

Temperature (partially open
spaces)

-10 °C to +50 °C(1)

Salt content 1 mg/m? 1 mg/m?
withstand salt-laden spray withstand salt-laden spray

Dust/sand to be considered filters to be provided

Wind velocity (systems in 43 kn (3) 90 kn

operation)

Wind velocity (systems out 86 kn (3) 100 kn

of operation)

Outside the ship/
seawater

Temperature (4)

-2°Cto +32°C

-2°Cto +35°C

Density acc. to salt content

1,025 t/m®

1,025 t/m®

Flooding

withstand temporarily

withstand temporarily

Outside the ship/
icing of surface

Icing on ship's surfaces up
to 20 m above waterline

see Chapter 1, Section 2,
B.3.4

see Chapter 1, Section 2,
B.3.4

heating/cooling systems

Outside the ship/ Ice class B drift ice in mouth of rivers | drift ice in mouth of rivers and
navigation in ice and coastal regions coastal regions
Entrance to the ship/ Air temperature -15°Cto+35°C -15°Cto+35°C

for design of Max. heat content of the air 100 kJ/kg 100 kJ/kg

air-conditioned areas

Seawater temperature -2°Cto+32°C -2°Cto+35°C
Inside the ship/ Air temperature 0°Cto+45°C 0°Cto+45°C
all spaces (5) Atmospheric pressure 1000 mbar 1000 mbar

Max. relative humidity up to 100 % (+45 °C) 100 %

Salt content 1 mgim? 1 mg/m?

Oil vapour withstand withstand

Condensation to be considered to be considered
Inside the ship/ Air temperature 0°Cto+40°C 0°Cto+40°C

Max. relative humidity

80%

100 %

Recommended ideal
climate for manned
computer spaces

air temperature +20 °C to
+22 °C at 60% rel. humidity

Inside the ship/

in electrical devices with
higher degree of heat
dissipation

Air temperature

0°Cto+55°C

0°Cto+55°C

Max. relative humidity

100 %

100 %

Section 2

(1) Higher temperatures due to radiation and absorption heat have to be considered
(2) 100 % for layout of electrical installations
(3) For lifting devices according to TL Rules Chapter 50 - Guidelines for the Construction and Survey of Lifting Appliances,

(5) For recommended climatic conditions in the ship's spaces see also Section 11, F.

(4) TL may approve lower limit water temperatures for ships operating only in special geographical areas
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24 Exhaust gas lines and other apparatus and
lines transporting hot media have to be insulated
effectively.  Insulation material must be non-
combustible. Locations where inflammable liquids or
moisture may penetrate into the insulation are to be
protected in a suitable way by coverings etc., see Section
9,B.3.1.

3. When using hand cranks for starting internal
combustion engines, steps are to be taken to ensure that
the crank disengages automatically when the engine

starts.

Dead-man's circuits are to be provided for
rotating equipment.

4. Blowdown and drainage facilities are to be
designed in such a way that the discharged medium can
be safely drained off.

5. In operating spaces, anti-skid floor plates and

floor coverings must be used.

6. Service gangways, operating platforms,
stairways and other areas open to access during
operation are to be safeguarded by guard rails. The
outside edges of platforms and floor areas are to be fitted
with coamings unless some other means is adopted to

prevent persons and objects from sliding off.

7. Glass water level gauges for auxiliary steam

boilers are to be equipped with protection devices.

Devices for blowing through water level gauges shall
be capable of safe operation and observation.

8. Safety valves and means for shut-off must be

capable of safe operation.

9. Safety valves are to be installed to prevent

the occurrence of excessive operating pressures.

10. Steam and feedwater lines, exhaust gas ducts,
auxiliary boilers and other equipment and pipelines
carrying steam or hot water are to be

effectively insulated. Insulating materials are to be
incombustible. Points at which combustible liquids or
moisture can penetrate into the insulation are to be

suitably protected, e.g. by means of shielding.

H. Survivability

1. Definition

Survivability of a naval ship is to be regarded as the
degree of ability to withstand a defined weapon threat and
to maintain at least a basic degree of safety and
operability of the ship.

It is obvious that survivability is an important

characteristic of a naval ship which may be endangered
by

- Loss of global strength of the hull structure

- Loss of buoyancy and/or stability

- Loss of manoeuvrability

- Fire in the ship and ineffective fire protection or

fire fighting capability

- Direct destruction of machinery, equipment
or control systems

- Direct destruction of weapons and sensors

- Threat to the crew

2. Measures for Improved Survivability

The design of a ship which is classed as naval ship has
to consider a series of possible measures to improve
survivability. These TL Rules for naval surface ships offer
in the different Chapters various measures and Class
Notations to achieve improved survivability, which are
summarized at the beginning of each Chapter. The
degree of including such measures in an actual project

has to be defined by the Naval Authority.
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3. Measures for Ship Operation Installations

and Auxiliary Systems

In this Chapter the following main measures to improve
survivability are included.

31 Bilge systems

The requirements for a separate bilge installation in
each watertight compartment and the arrangement of
pumps and eductors are defined in Section 8, N.

3.2 Fire protection

The requirements for fire protection are defined in
Section 9, B.

3.3 Fire alarms

The requirements for the arrangement of fire alarm
systems are defined in Section 9, C.

34 Fire extinguishing equipment
A summary of fixed fire extinguishing systems is given

in Section 9, D. The details of the various systems are
defined in the following Sub-sections.

35 NBC protection plants

The arrangement of NBC protection plants for the
ventilation of each damage control zone and the relevant
construction details are defined in Section 11, C.

3.6 Compartment autonomy

Compartment autonomy means that a compartment
between two watertight bulkheads is provided with an
autonomous supply from auxiliary systems like fire
extinguishing (see Section 9, E.3.), ventilation (see
Section 11, A.8.), bilge system (see 3.1), etc.

3.7 Damage control zone

The establishment of damage control zones will be a
major contribution to survivability of larger naval ships.
A damage control zone includes normally several
watertight compartments and is at its fore and aft end
separated from the other parts of the ship by fire
resisting divisions. If no compartment autonomy
according to 3.6 is established, at least an autonomy of

the damage control zone is recommended.
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A. General

1. Scope

This Section summarizes the requirements for steering
gears of rudders and for various systems for stabilizing

of naval ships in the seaway.

2. Documents for Approval

The relevant documents are to be submitted to TL for
approval. The drawings are required to contain all the
details necessary to carry out an examination in
accordance with the following requirements.

The scope of documents is defined for steering gears

in B.1.2 and for stabilizing systems in C.3.

B. Steering Gears
1. General
1.1 Scope

The rules in this Section apply to the steering gear, the
steering station and all transmission elements from the
steering station to the steering gear. For the rudder and
manoeuvring arrangement, see Chapter 102 - Hull
Structures and Ship Equipment, Section 12.

1.2 Documents for approval

Assembly and general drawings of all steering gears,
diagrams of the hydraulic and electrical equipment
together with detail drawings of all important load-
transmitting components are to be submitted to TL for
approval.

The drawings and other documents must contain all the
information relating to materials, working pressures,
pump delivery rates, drive motor ratings etc. necessary
to enable the documentation to be checked.

2, Materials

21 Approved materials

211 As a rule, important load-transmitting

components of the steering gear shall be made of steel
or cast steel complying with the TL Rules Chapter 2 -
Materials and especially Chapter 103 - Special Materials
for Naval Ships.

With the consent of TL, cast iron may be used for certain
components.

Pressure vessels should in general be made of steel,
cast steel or nodular cast iron with a predominantly
ferritic matrix.

For welded structures, the TL Rules Chapter 3 - Welding
are to be observed.

21.2 Casings with integrated journal and guide
bearings on ships with nozzle rudder and ice class are

not to be made of grey cast iron.

213 The pipes of hydraulic steering gears are to
be made of seamless or longitudinally welded steel
tubes. The use of cold-drawn, unannealed tubes is not
permitted.

At points where they are exposed to damage, copper
pipes for control lines are to be provided with protective
shielding and are to be safeguarded against hardening

due to vibration by the use of suitable fastenings.

2.1.4 High-pressure hose assemblies may be used
for short pipe connections subject to compliance with
Section 8, if this is necessary due to vibrations or
flexibly mounted units.

215 The materials used for pressurized
components including the seals must be suitable for the
hydraulic oil in use.

2.2 Testing of materials

2.21 The materials of important load-transmitting
components of the steering gear as well as of the pres-
surized casings of hydraulic steering gears are to be
tested under the supervision of TL in accordance with the
Rules for Materials.

For pressurized oil pipes the requirements according to

Section 8, Table 8.3 are to be observed.
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For welded pressurized casings, the TL Rules Chapter

3 - Welding are to be applied.

3. Design and Equipment

341 Number of steering gears

Every ship must be equipped with at least one main
and one auxiliary steering gear. Both steering gears
are to be independent of each other and, wherever
possible, act separately upon the rudder stock. TL
may agree to components being used jointly by the
main and auxiliary steering gear.

3.2 Main steering gear

3.21 Main steering gears shall, with the rudder
fully immersed in calm water, be capable of putting
the rudder from 35° port to 35° starboard and vice
versa at the ship's speed for which the rudder has been
designed in accordance with the Rules in Chapter 102
-Hull Structures and Ship Equipment, Section 12. The

time required to put the rudder from 35° on either side to

30° on the other side shall not exceed 28 seconds.

3.2.2 The main steering gear is to be as a rule power-
operated. Manual operation is to be agreed with TL.

For naval ships of considerable size TL may request that
the steering gear is to comprise two or more identical
power units.

33 Auxiliary steering gear

3.31 Auxiliary steering gears shall, with the rudder
fully immersed in calm water, be capable of putting
the rudder from 15° port to 15° starboard or vice versa
within 60 seconds at 50 % of the ship's maximum
speed, subject to a minimum of seven knots.
Hydraulically operated auxiliary steering gears must be
fitted with their own piping system independent of that
of the main steering gear. The pipe or hose connections
of steering gears must be capable of being shut off

directly at the pressurized casings.

3.3.2 Manual operation of auxiliary steering gear
systems is permitted up to a theoretical stock diameter

of 230 mm referring to steel with a minimum nominal

upper yield stress Rex = 235 N/mm?2.

3.4 Power unit

3.41 Where power operated hydraulic main
steering gears are equipped with two or more identical
power units, no auxiliary steering gear need be installed
provided that the following conditions are fulfilled.

3.4.1.1 Conditions 3.2.1 and 4.1 must be fulfilled while

any one of the power units is out of operation.

3.4.1.2 In the event of failure of a single component
of the main steering gear including the piping, excluding
the rudder tiller or similar components as well as
the cylinders, rotary vanes and casing, means must be
provided for quickly regaining control of one steering
system.

3.41.3 In the event of a loss of hydraulic oil, it must
be possible to isolate the damaged system in such a
way that the second control system remains fully

serviceable.

35 Rudder angle limitation

The rudder angle in normal service is to be limited by
devices fitted to the steering gear (e.g. limit switches) to
a rudder angle of 35 ° on both sides. Deviations from
this Rule are permitted only with the consent of TL.

3.6 End position limitation

For the limitation by means of stoppers of the end
positions of tillers and quadrants, see Chapter 102 - Hull
Structures and Ship Equipment, Section 12, H.

In the case of hydraulic steering gears without an end
position limitation of the tiller and similar components,
an end position limiting device must be fitted within the

rudder actuator.

3.7 Locking equipment

Steering gear systems are to be equipped with a locking
system effective in all rudder positions, see also Chapter
102 - Hull Structures and Ship Equipment,
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Section 12, H.

Where the hydraulic plant is fitted with shutoffs directly
at the cylinders or rotary vane casings, special locking
equipment may be dispensed with.

In the case of steering gears with cylinder units which
have mutually independent operation, these shut-off
devices do not have to be fitted directly on the cylinders.

38 Overload protection

3.81 Power-operated steering gear systems are to
be equipped with overload protection (slip coupling,
relief valve) to ensure that the driving torque is limited

to the maximum permissible value.

The overload protection device must be secured to
prevent later adjustment by unauthorized persons.
Means must be provided for checking the setting
while in service.

The pressurized casings of hydraulic steering gears
which also fulfil the function of the locking equipment
mentioned in 3.7 are to be fitted with relief valves
unless they are so designed that the pressure generated
when the elastic limit torque is applied to the rudder
stock cannot cause rupture, deformation or other
damage of the pressurized casing.

3.8.2 Relief valves have to be provided for protecting
any part of the hydraulic system which can be
isolated and in which pressure can be generated from

the power source or from external forces.

The relief valves must be set to a pressure value equal
or higher than the maximum working pressure but
lower than the design pressure of the steering gear
(definition of maximum working pressure and design

pressure in accordance to 4.1).
The minimum discharge capacity of the relief valve(s)
should not be less than 1,1 times the total capacity of the

pumps, which can deliver through it (them).

With this setting any higher peak pressure in the system

than 1,1 times the setting pressure of the valves must be
prohibited.

3.9 Additional functions for the stabilization of

rolling

If a stabilization of rolling by using the rudder and the
steering gear is intended and this function is failing, the
main steering function shall not be influenced. Such a
failure has to be signalled to the bridge or the machinery
control centre (MCC).

3.10 Controls

3.10.1 Control of the main and auxiliary steering
gears must be exercised from a steering station on the
bridge. Controls must be mutually independent and so

designed that the rudder cannot move unintentionally.

3.10.2 Means must also be provided for exercising
control from the steering gear compartment. The
transmission system must be independent of that serving
the main steering station.

3.10.3 Suitable equipment is to be installed to provide
means of communication between the bridge, all
steering stations and the steering gear compartment.

3.10.4 Failures of single control components, e.g.
control system for variable displacement pump or flow
control valve, which may lead to loss of steering shall
be monitored by an audible and visible alarm on the
navigating bridge, if loss of steering cannot be
prevented by other measures.

3.1 Rudder angle indication

3.11.1 The rudder position must be clearly indicated
on the bridge and at all steering stations. Where the
steering gear is operated electrically or hydraulically,
the rudder angle must be signalled by a device (rudder
position indicator) which is actuated either by the
rudder stock itself or by parts which are rigidly
connected to it. In case of time-dependent control of
the main and auxiliary steering gear, the midship
position of the rudder must be indicated on the bridge by
some additional means (signal lamp or similar). In
general, this indicator is still to be fitted even if the
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second control system is a manually operated
hydraulic system. See also Chapter 105 - Electrical
Installations, Section 9,C.4.

3.11.2 The rudder position at any time must also be

indicated at the steering gear itself.

It is recommended that an additional rudder angle
indicator is fitted at the main engine control station.

3.12 Piping

3.121 The pipes of hydraulic steering gear systems
are to be installed in such a way as to ensure
maximum protection while remaining readily accessible.

Pipes are to be installed at a sufficient distance from the
ship's shell. As far as possible, pipes should not pass
through cargo spaces, hangars and landing craft docks.

Connections to other hydraulic systems are not permitted.

3.12.2 For the design and dimensions of pipes,
valves, fittings, pressure vessels etc., see Section 8,
and Section 16.

3.13 Oil level indicators, filters

3.13.1 Tanks forming part of the hydraulic system
are to be fitted with oil level indicators.

3.13.2 The lowest permissible oil level is to be
monitored. Audible and visual alarms shall be given
on the navigating bridge and in the machinery space.
The alarms on the navigating bridge shall be individual

alarms.

3.13.3 Arrangements are to be provided to maintain
the cleanliness of the hydraulic fluid taking into
consideration the type and design of the hydraulic
system.

3.14 Storage tank

In hydraulic-operated steering gear systems, an

additional permanently installed storage tank is to be

fitted which has a capacity sufficient to refill at least one

of the control systems including the service tank.

This storage tank is to be permanently connected by
pipes to the control systems so that the latter can be
recharged from a position inside the steering gear
compartment.

3.15 Arrangement

Steering gears are to be so installed that they are

accessible at all times and to be easily maintainable.

3.16 Electrical equipment

For the electrical part of steering gear systems see
Chapter 105 - Electrical Installations, Section 7, A.

4. Power and Design

4.1 Power of steering gears

411 The power of the steering gear has to comply

with the requirements set out in 3.2 and 3.3.

The maximum effective torque for which the steering
gear is to be equipped shall not be less than

(1

Dt = Theoretical rudder stock diameter [mm],
derived from the required hydrodynamic rudder
torque as calculated by formula based on the
ahead running conditions in accordance with
the Rules Chapter 102 - Hull Structures and
Ship Equipment, Section 12, C.

The working torque of the steering gear must be larger
than the hydrodynamic torque Qr of the rudder according
to Chapter 102 - Hull Structures and Ship Equipment,
Section 12, B.1.2, B.2.2, B.2.3 and cover the friction

moments of the related bearing arrangement.

The corresponding maximum working pressure is the
maximum expected pressure in the system, when the

steering gear is operated to comply with the power
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requirements as mentioned above.

Frictional losses in the steering gear including piping
have to be considered within the determination of the

maximum working pressure.

The design pressure for calculation to determine the
scantlings of piping and other steering gear components
subjected to internal hydraulic pressure shall be at least
1,25 times the maximum working pressure as defined
above and has not to be less than the setting of the relief
valves as described under 3.8.2.

In the case of multi-surface rudders controlled by a

common steering gear the relevant diameter is to be

determined by applying the formula:
3 3 3
Dy =Dy +Dpp +..

Du,De,... = Theoretical rudder stock diameter [mm] for

the different rudders

kr = Material characteristic

&
235 (2)

e = 0,75 where Ren >235 N/ mm?
=1,0 where Ren <235 N/ mm?2

Ren = Yield strength of rudder stock material
[N/mm?2].

In no case Ren is to be greater than
450 N/'mmZ or 0,7 - Rm, Whichever is less

Rm = Tensile strength [N/mm?]
4.1.2 Synchronisation
41.21 General

A system for synchronising the movement of the rudders
is to be fitted, either:

. by a mechanical coupling, or

. by other systems giving automatic

synchronising adjustment.
4.1.2.2 Non-mechanical synchronisation

Where the synchronisation of the rudder motion is not
achieved by a mechanical coupling, the following

provisions are to be met:

a) the angular position of each rudder is to be
indicated on the navigation bridge

b) the rudder angle indicators are to be
independent from each other and, in particular,
from the synchronising system

c) in case of failure of the synchronising system,
means are to be provided for disconnecting
this system so that steering capability can be

maintained or rapidly regained.
4.2 Design of transmission components

4.21 The design calculations for those parts of the
steering gear which are not protected against overload
are to be based on the elastic limit torque of the rudder
stock.

The elastic limit torque to be used is

Mp =2~~~ [Nm] 3)

D = Minimum actual rudder stock diameter
[mm]. The value used for the actual diameter
need not be larger than 1,145 - Dx.

The stresses in the components of the steering gear
determined in this way must be below the yield stress of
the materials used. The design of parts of the steering
gear with overload protection is to be based on the loads
corresponding to the response threshold of the overload

protection.

4.2.2 Tiller and rotary vane hubs made of material with
a tensile strength of up to 500 N/mm? have to satisfy the
following conditions in the area where the force is applied
(see Figure 2.1):
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Height of hub H = 10-D [mm]

Outside diameter Da 2 1,8 -D [mm]

In special cases the outside diameter may be reduced to
Da =1,7-D [mm]

But the height of the hub must then be at least

H =1,14-D [mm]

Fig. 2.1 Hub dimensions

423 Where materials with a tensile strength
greater than 500 N/mm? are used, the section of the
hub may be reduced by 10 %.

424  Where the force is transmitted by clamped or
tapered connections, the elastic limit torque may be
transmitted by a combination of frictional resistance
and a positive locking mechanism using adequately
tightened bolts and a key.

For the elastic limit torque according to formula (3) the
thread root diameter of the bolts can be determined by

applying the following formula:

1

dy 29.76-D
Z'kr'ReH

[mm] (4)

D = Actual rudder stock diameter [mm]. The value
used for the actual diameter need not be larger
than 1,145 - Dt

z = Total number of bolts [-]

ke = See 4.1

Ren = Yield strength of the bolt material [N/mm?]

425 Split hubs of clamped joints must be joined

together with at least four bolts.

The key is not to be located at the joint in the clamp.

4.2.6 Where the oil injection method is used to join
the rudder tiller or rotary vanes to the rudder stock, the
methods of calculation appropriate to elasticity theory
are to be applied. Calculations are to be based on the
elastic limit torque allowing for a coefficient of fric-
tion pwo = 0,15 for steel and po = 0,12 for nodular cast
iron. The von Mises equivalent stress calculated from
the specific pressure p and the corresponding tangent-
tial load based on the dimensions of the shrunk joint
shall not exceed 80 % of the yield strength of the ma-

terials used.

4.2.7 Where circumferential tension components
are used to connect the rudder tiller or rotary vanes to
the rudder stock, calculations are to be based on two
and a half times the working torque of the steering
gear (but not more than the elastic limit torque) allowing
for a coefficient of friction of o = 0,12. The von Mises
equivalent stress calculated from the contact pressure
p and the corresponding tangential load based on the
dimensions of the shrunk-on connection shall not
exceed 80 % of the yield strength

of the materials used.

When more than one circumferential tension component
is used, the torque capacity of the connection is to be
determined by adding the torques of the sole tension
components and applying a reduction factor of 0,9.

5. Tests in the Manufacturer's Factory

5.1 Testing of power units

The power units are required to undergo tests on a test

stand in the manufacturer's factory.

5.1.1 For diesel engines see Chapter 104 Propulsion
Plants, Section 3.

5.1.2 For electric motors see Chapter 105 -

Electrical Installations, Section 14.
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5.1.3 For hydraulic pumps and motors the TL
Guidelines for Design, Construction and Testing of
Pumps are to be applied analogously. Where the drive
power is 50 kW or more, this testing is to be carried
out in the presence of a TL Surveyor.

5.2 Pressure and tightness tests

Pressure components are to undergo a pressure test. The

test pressure pp is:

Pp = 1,5'pc

P. = Design pressure for which a
component or piping system is designed
with its mechanical characteristics [bar]. For
pressures above 200 bar the test pressure

need not exceed p + 100 bar.

For pressure testing of pipes, their valves and fittings,

see Section 8, B.4 and U.5.

Tightness tests are to be performed on components to

which this is appropriate.

5.3 Final inspection and operational test

Following testing of the individual components and after
completion of assembly, the steering gear is required to
undergo final inspection and an operational test. Among
other things the overload protection is to be adjusted at

this time.

6. Shipboard Trials

The operational efficiency of the steering gear is to be
proved during the sea trials. For this purpose, the Z
manoeuvre corresponding to 3.2.1 and 3.3.1 is to be

executed as a minimum requirement.

C. General Requirements for Stabilization in
the Seaway

1. Scope

11 Naval ships have in most cases to fulfil their

missions in a sea state up to a size defined by the Naval
Authority and discussed for an actual ship with TL. To
facilitate or even to enable the execution of the necessary
tasks of different ship types a reduction or nearly full
compensation of the ship movements in the seaway may
be a necessary requirement.

1.2 Under all operating conditions, even in the
event of a fault, the stabilization plant shall not cause any
hazardous conditions for the ship.

2. Definitions

21 Manipulating the rudder

By quick and controlled movements of the conventional
rudder it applies a torque against the roll motion of the
ship which can be created during forward movement of
the ship. With cycloidal propellers very rapid thrust
variation and generation of high moments to control the
rotational movement about the ship’s longitudinal axis
can be achieved. This may be used in particular if the
ship is stationary or moving slowly along the longitudinal

axis.

2.2 Ballast shifting system

Anti-roll ballast shifting systems use water tanks, in which
the flow of fluid from one side to the other is timed to
occur in opposition to the rolling force. The required mass
may be in the range of 1,5 to 5 % of the displacement of
the ship.

The shifting of the water may be performed by active
pumping (as for static heel compensation) or passive by
controlling the air flow between the tanks. Negative
influence on stability of the ship by free water surfaces in
the tanks has to be avoided as far as possible by suitable
tank forms.
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23 Servo-controlled anti-roll stabilizing fins

Servo-controlled anti-roll stabilizing systems use one or
more pairs of hydrofoil shaped fins projecting from the
ship's bilge area. The ship speed and the controlled
angle of the fins in the water determine the extent of
generated lift, either up and down. The system can be
controlled under consideration of roll amplitude, roll
speed or roll acceleration to react actively against the

ship’s movements.

24 Anti-roll gyro installation

For relatively small ships also the application of a gyro
system, which works if the ship is stationary and moving

at slow speeds, may be thinkable.

The requirements for such a system will be discussed
and agreed case by case.

3. Documents for Approval

The following documents are to be submitted:

31 General

- General arrangement drawings of the system

- Diagrammatic plans of all piping systems
forming part of the stabilizing systems,
including all the necessary details for approval

(e.g. lists of valves, fittings and pipes)

- Schematic electric circuit diagrams. If
stabilization is essential for operation, then
additional drawings may be requested.

- Description of systems

- Operating and maintenance manuals

3.2 Static heel and trim compensation resp.

reduction

- Details about the identification of heel and trim

- Details of the tank venting system

- Description of the pipe and pumping

arrangements for filling and discharging, etc.

3.3 Roll stabilization with ballast shifting

- Description of the functioning principles of the

system

- Details of the valves controlling the shifting of

water between the different tanks

- Details about the identification of the vessel
motion and the control program working with
this input

- Description of the measures to avoid negative
influences on the stability of the damaged

vessel

3.4 Fin stabilizers

- Assembly and general drawings

- If stabilization is essential for operation,
drawings and strength calculations for the main

loadbearing components

- Diagrams of the hydraulic and electrical
equipment containing all the data necessary
for checking

3.5 Stabilizing elements on the vessel

- General arrangement drawings including safety

measures

- Documentation about the different drives and

their power supply from the vessel systems

- Description of the joint drive control with
definition of limits of stabilizing

4. Reference to Further Rules

The latest issue of the following TL Rules is to be
considered:

- Hull  Structures and Ship Equipment,
Section 2 and 12, 1.
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5. Classification, Notations

If the requirements for reduction of heel, trim and roll
according to D. and/or for heave compensation
according to E. are achieved, the Class Notation
SEAKEEP may be assigned to the ship.

D. Heel, Trim and Roll Reduction of the Ship
1. General
11 Importance

It has to be investigated which importance for the
operation of the actual naval ship a reduction of heel
and/or trim as well as rolling motions has. In complex
cases performing of a Failure Mode and Effects Analysis
(FMEA) might be necessary.

The influence of the stabilization systems on the damage
stability, if the ship is statically heeling because of
damage beyond the stabilization system, is to be
investigated. The maximum heeling moment due to
damage of compartments and stabilization system has to
be considered.

According to the results a stabilization philosophy should
be created and adequate measures are to be provided
for the ship. Especially the degree of redundancy for the
installed stabilization systems has to be defined.

1.2 Methods for roll stabilization

The methods of roll stabilization are defined in C.2. and
the following methods are recognized in this Section:

- Manipulating the rudder at speed

- Ballast shifting system for static heel, stationary
position and at speed

- Stabilizing fins at stationary position and at

speed

1.3 Automatic in operation

Ship stabilizing systems shall be fully automatic in

operation.
2. Reduction of Static Heel or Trim
21 Tanks for anti-heeling devices

211 The stability of the ship shall in no operating
condition be endangered by the system.

2.1.2 If tanks are used as anti-heeling devices,
effects of maximum possible tank moments on intact
stability are to be checked. A respective proof has to be
carried out for several draughts and taking maximum
allowable centres of gravity resulting from the stability
limit curve as a basis. In general the heeling angle shall
not be more than 2°.

2.1.3  The free water surface in the tanks shall be kept
to the necessary minimum to avoid remarkable negative

influences on the ship's stability.

2.2 Anti-heeling arrangements

Anti-heeling arrangements are to be designed as follows:

- A shut-off device is to be provided in the cross
channel between the tanks destined for this

purpose before and after the anti-heeling

pump.

- These shut-off devices and the pump are to be
remotely operated. The control devices are to

be arranged in one control stand.

- At least one of the arranged remote controlled
shut-off devices is to automatically shut down
in the case of power supply failure (fail safe

position).

- The position closed of the shut-off devices is to
be indicated on the control stand by type

approved end position indicators.
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23 Cross-flooding arrangements

Cross-flooding arrangements for equalizing
asymmetrical flooding in case of damage are not subject
of this Section. The relevant requirements are specified
in Section 8, Q.2. and the TL Rules for Hull Structures

and Ship Equipment, Section 2, C.2.3.2.2.
24 Reduction of trim
For the measures to reduce the trim resp. the inclination

in the longitudinal direction of the ship, the measures
defined in 2.1 and 2.2 are to be applied in an analogues

way.
3. Roll Reduction on A Stationary Position
31 General

It has to be proven that the stability of the ship is not
depending on the roll stabilization system.

3.2 Tank stabilisation system

3.21 The requirements of 2.1.1 to 21.3 for

antiheeling tanks are also valid for roll stabilization tanks.

3.2.2 In general the system shall contain the following
main elements:

- A pair of water tanks at the ship sides (media
heavier than water may be used and agreed
for special cases)

- Duct connection between the starboard and
portside tank at the tank bottom

- Several air pipes between the top of the tanks
which can be opened or closed by control
valves; each of these control valves has to be
controlled as single item with the aim to adjust
the roll period of the tank system, if the roll
period of the ship is longer than the roll period
of the tank system

- Electric, hydraulic or pneumatic energy as

control power for the different valves

- Control system to determine the roll period of
the ship respectively the tank system and to
control the condition of the air valves

3.23 Depending on the stabilization philosophy
created according to 1.1 the number of tank pairs and the
different components of the stabilization system, like
pipes, valves, controls, etc., have to be provided in more

or less redundant way.

3.24 The following mechanical and electrical
requirements have to be met at minimum:

- The water duct between the two tanks shall not
be blocked; for ships with ice class measures
to avoid freezing are required

- Supply of compressed air respectively supply
of hydraulic power shall be possible from two
different sources

- Electric supply shall be performed by two
different connections to the main switchboard,
a connection to the emergency source of
electrical power is to be established if the
stabilization philosophy requires it, compare
1.1

- The air control valves shall reach the "fail safe"

condition, if power fails

- For pneumatic systems a compressed air
accumulator to prevent the system from a
sudden pressure loss, if the supply fails, is to
be provided

- Pneumatic systems are to be protected from oil
and solid articles by filters, which have to be

maintained regularly

- Each tank is to be provided with venting lines
which may be combined with filling lines and
are to be closed in case of stabilizing operation

- Each tank is to be provided with a safety valve
of sufficient capacity to restrict the tank

pressure.
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3.2.5 The following control and alarm requirements

have to be met at minimum:

- Each tank is to be equipped with high level, low
level and service level sensors for the water
level; the relevant alarms are to be triggered at
the control panel

- If the air or oil filters are blocked, an alarm is to

be triggered at the control panel

- At least two roll sensors with a self check of
signal equivalence are to be provided; as an
alternative a main sensor and a control sensor
may be installed; if their signals deviate from
each other a signal is to be triggered at the
control panel

- If stabilization philosophy requires, additional

roll sensors are to be provided

- The control of the system is to be failsafe, as far
as possible

- If the control system fails, an alarm is to be
triggered

- Emergency stops resp. an emergency shut-
down facility from the bridge and the MCC

have to be provided

- The availability of control power (electrically,
pneumatically, hydraulically) has to be
monitored and the loss of the control power

has to be alarmed

3.2.6  The correct functioning of the system has to be
ensured before the start of the stabilization operation. A
test mode to check the correct functions of the system as
far as possible before starting the stabilization operation,

is to be established.

3.3 Stabilizing fins

If new designs of stabilizing fins promise in an active
mode even at zero speed a positive contribution to roll
damping a detailed documentation is to be submitted to
TL. These documents shall especially contain the

moving characteristics of the fins, relevant calculations of
the developed forces and results of test of installations

already provided. See also 4.3.

4. Roll Reduction at Speed

4.1 Manipulating the rudder

411 The roll stabilization by manipulating the rudder
shall not cause any hazardous conditions for the ship.

4.1.2 For the necessary fast movements of the rudder
to create stabilization forces the maximum rudder angle
shall be limited.

41.3 Despite of the very fast movements
superimposed to the rudder, it has to be guaranteed that
the general steering function of the rudder is not

impaired.

41.4 If the roll stabilization stops working because of
failure, the normal rudder function has to be fully
maintained.

4.1.5 Additional fatigue considerations have to be
demonstrated to TL for construction of rudder body and

rudder drive system.

41.6 To meet the high and fluctuating demand of
hydraulic medium for the rudder drive a storage unit may
be integrated in addition to the two required hydraulic
power sets.

4.2 Tank stabilisation systems

The requirements for stabilization at a stationary position
as defined in 3.2 are also valid at speed.

4.3 Fin stabilizers

4.31 Scope

The requirements contained herein apply to stabilizer

drive units necessary for the operation and safety of the
ship and Class Notation SEAKEEP is assigned.
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4.3.2 Design

4.3.21 For retractable stabilizer fins the actual position
has to be indicated at the bridge and at the machinery
control room, compare |.3.

4.3.2.2 When non-retractable fins are not in use, the
fins are to be kept in neutral position by hydraulically or
preferably mechanical locking. Retractable fins shall be
retracted in the neutral position into the hull compartment
inside the hull to prevent any damages. It shall not be
possible to activate retractable fins before they are
completely unfolded out of the hull.

Where the fins are arranged in the area of embarking
stations of lifeboats, the retraction system is to be
connected to a second source of power.

4.3.2.3 The bearing system, the inboard gland and the
drive unit are to be located within a watertight space of
moderate size at the ship’s side or bottom.

The watertight space shall be provided with openings for
inspection and maintenance purposes which are
normally closed. The sealing arrangement at the
penetration of the fin shaft through the ship’s shell into
the watertight space has to be either type approved or
the appropriate drawings have to be submitted for
approval. The watertight space is to be provided with a
water ingress alarm and an indication on the bridge.

If this watertight space is flooded, the bulkhead deck shall
not be submerged and essential (or emergency) power
and lighting, communication, signals or other emergency
devises have to remain available.

4.3.2.4 If single fin operation in addition to the standard
twin fin operation is provided for low speeds and/or
vessel motions, details about this operation mode are to

be provided.

4.3.2.5 The hydraulic pipes of fin stabilizers are to be
made of seamless or longitudinally welded steel tubes.
The use of cold-drawn, unannealed tubes is not
permitted. At points where they are exposed to damage,
copper pipes for control lines are to be provided with

protective shielding and are to be safeguarded against

hardening due to vibration by the use of suitable

fastenings.

4.3.2.6 High-pressure hose assemblies may be used
for short pipe connections subject to compliance with
Section 8, U. if this is necessary due to vibrations or

flexibly mounted units.

4.3.2.7 The materials used for pressurized components
including the seals are to be suitable for the hydraulic oil
in use.

4.4 Combined systems

If tank stabilizing and fin stabilizers are applied in a
combined way, it has to be observed, that both systems
are to be controlled from a combined control panel or two
panels besides each other. It has to be indicated which

system is in operation and which is not in operation.

E. Heave Compensation of the Ship

Although heave compensation is routinely applied to
lifting appliances (compare G.) and special platforms
(compare F.), efforts should be done by selecting hull

forms that give minimum heave under specified mission

conditions.

F. Stabilized Elements on the Ship
1. Heave Compensated Platform
11 General

Heave may become the most important matter if some
types of equipment are to be handled from ships.

1.2 Safety aspects

1.21 The following safety aspects have to be
considered:
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- The vertical movement has to be mechanically
limited including damping measures at the end
positions

- Within the mechanically limited heave range,
limit switches are to be provided, one for
reducing speed of movement, one for stopping
of the movement

- The complete range where the platform is
moving has to be secured against unintentional

access of persons or equipment

- Modes of operation have to be defined in
analogous way to0 2.2.2

1.2.2 For power supply and control position 2.2.3 and

2.2.4 have to be applied analogously.

2, Motion Compensated Work Platform

21 General

An active motion compensating work platform which
compensates 3 degrees of freedom, namely roll, pitch
and heave movement of the ship may be very favourable
in transferring materials from such a platform to other
ships and other installations, compare Section 4

for Replenishment at Sea (RAS). The operation can be
further facilitated if the handling crane is also installed on

the work platform.

The maximum heaving way and the maximum tilting
angles in longitudinal and transverse directions are to be
defined by the Naval Authority according to the ships's
behaviour and the size of seaway to be compensated.
Together with the SWL (Safe Weight Load) of the
platform and the required velocities of the movements
they are forming the decisive design parameters.

22 Safety aspects

The following safety aspects have to be considered:

221 General

The area underneath and besides the platform as far as
concerned by the platform movements has to be blocked
for traffic of personnel or even storage of materials, etc.

222 Modes of operation

The following modes of operation have to be established:

- Locking mode: The platform is mechanically
locked to the hull structure or superstructure of
the vessel and the control panel is secured

against unintentional use.

- Maintenance mode: The platform can be
moved manually (preferably with a joystick

from the control panel) in all directions.

- Motion compensating mode: The platform is
automatically fully compensating the measured
vessel movements to its defined limits. An
acoustic warning has to be triggered before
start and stop of this mode. During this
mode a vyellow flashlight overlooking the
platform and its surrounding area is to be
activated.

- Emergency mode: If the control system is
failing, it has to be possible to stop the motions
immediately and to bring afterwards the
platform down to locking mode by manually

operating local controls at the moving devices.

223 Power supply

During the motion compensating mode the platform is to
be connected with two independent power supply lines
from the ships’s electrical power generation plants. If a
hydraulic system is integrated it has to be equipped with
an accumulator under full pressure with a sufficient
capacity to bring the platform from the motion
compensating mode to locking mode in case of power
failure. Alternatively a second hydraulic aggregate may
be provided and kept ready for immediate start if the first
aggregate fails.
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224 Control position

The operating of the platform shall be done from a control
panel overlooking the complete platform and its
surrounding area on the ship. The maximum seaway
respectively the equivalent significant wave heights to be
compensated have to be announced at the panel. The
panel has to be equipped with a key switch to avoid
unintentional use of the complete system.

The different operation modes and necessary fault

messages have to be indicated on the panel.

3. Helicopter Deck

31 An active motion compensating helicopter deck
which compensates all or a part of the degrees of
freedom, namely roll, pitch and heave movement of the
naval ship may be very favourable in extending landing

and starting conditions to the planned size of seaway.

Because of the considerable weight of a helicopter
platform it has to be investigated for actual cases if only
a part of the above movements or other movements, e.g.
travelling of the complete platform in transverse direction
to compensate the roll induced transverse sway of the
ship.

The maximum heaving way and the maximum tilting
angles in longitudinal and transverse directions are to be
defined by the Naval Authority/Shipyard according to the
ship's behaviour and the size of seaway to be
compensated. Together with the SWL (Safe Weight
Load) of the helicopter deck and the required velocities
of the movements they are forming the decisive design

parameters.

3.2 Safety aspects

The following safety aspects have to be considered for a

stabilized helicopter deck:

3.21 General

The safety aspects are practically the same as defined in
2. for working platforms.

3.2.2 Further requirements

In addition the following is to be considered:

- An agreed light signal shall be provided which
shows the helicopter pilot that the helicopter
deck is already operating correctly in the
compensating mode and ready to receive the

helicopter.

- An additional verbal communication line is to
be established to the helicopter pilot and vice

versa.
G. Lifting Appliances
1. As lifting appliances for naval ships cranes with

jib, knuckle and expandable boom and expandable
outriggers are to be considered. The detailed
requirements for these systems are defined in Section 3.

2, Active Heave Compensation System (AHC)
Active heave compensation systems are systems, which
keep the distance of the load in relation to the working

plane constant and are using for that external power.

Activation of the heave compensation system(s) shall be

protected against inadvertent use.

3. Passive Heave Compensation System (PHC)
Passive heave compensation systems are systems,
which keep the position of the load between predefined
limits and are using for that stored power.

4. General

The activation switch for heave compensation systems

shall be clearly and durably marked.

When the systems are deactivated, the crane shall
smoothly return to normal operation.
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H. Hydraulic Installations
1. General
1.1 If the stabilization systems are hydraulically

driven the following requirements have to be considered.

1.2 For the dimensional design of pressure vessels
see Section 16 for the dimensions of pipes and hose
assemblies see Section 8.

2. Materials

The requirements for materials are defined in Section 8,
B.

3. Hydraulic Operating Equipment

31 Design

311 Stabilization systems may be supplied either by
a common hydraulic power station or individually by
several hydraulic power units for each drive. If
stabilization is essential for operation sufficient pump
capacity is to be provided that in the event of a failure of
one pump, the unimpaired operation of the stabilization
system is maintained. Where the systems are supplied
individually, change-over valves or fittings are to be

provided.

3.1.2 The movement of stabilization systems is not to
be initiated merely by starting the pumps. The movement
of drives is to be controlled from special operating
stations. The controls are to be so arranged that, as soon
as they are released, the movement of the

system ceases immediately.

3.1.3 Local controls, inaccessible to unauthorized
persons, are to be fitted. If the movement of the system
cannot be observed, audible and/or visual warning
devices are to be fitted. In addition, the control stands are
to be equipped with indicators for monitoring the
movement of the system.

3.2 Pipes

3.21 The pipes of hydraulic systems are to be made

of seamless or longitudinally welded steel tubes.
The use of cold-drawn, unannealed tubes is not

permitted.

3.2.2 Pipes are to be installed and secured in such a
way as to protect them from damage while enabling them

to be properly maintained from outside.

Pipes may be led through tanks in pipe tunnels only. The
laying of such pipes through cargo spaces is to be
restricted to the essential minimum. The piping system is
to be fitted with relief valves to limit the pressure to the

maximum allowable working pressure.

3.23 Equipment is to be provided to enable the
hydraulic system to be vented.

3.24 The accumulator space of the hydraulic
accumulator has to have permanent access to the relief
valve of the connected system. The gas chamber of the
accumulator may be filled only with inert gases. Gas and
operating medium are to be separated by accumulator

bags, diaphragms or similar.

3.2.5 Connection between the hydraulic systems
used for stabilization and other hydraulic systems is

permitted only with the consent of TL.

3.2.6 The hydraulic fluids have to be suitable for the
intended ambient and service temperatures.

3.3 Oil level indicators, filters

3.31 Tanks within the hydraulic system are to be
equipped with oil level indicators.

3.3.2 The lowest permissible oil level is to be
monitored. Audible and visual alarms are to be provided
for the navigating bridge and in the machinery space or
machinery control centre. The alarm on the navigating
bridge is to be an individual alarm.

3.3.3 Arrangements are to be provided to maintain
the cleanliness of the hydraulic fluid taking into
consideration the type and design of the hydraulic system
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34 Hose assemblies

High-pressure hose assemblies may be used for short
pipe connections subject to compliance with Section 8,
U. if this is necessary due to vibrations or flexibly
mounted units.

4. Pressure and Tightness Tests

Pressure and tightness tests analogous to Section 14, F.
are to be performed.

5. Shipboard Trials

The operational efficiency of the hydraulic equipment is

to be demonstrated during the sea trials.

l. Electrical Installations

1. Basic Rules

Basic Rule is the latest issue of the TL Rules

- Electrical Installations.

2, Heel-Compensating systems

21 The heel compensating system shall be

centrally controlled and monitored. The following facilities

are to be provided:

- Indicator showing whether the system is in
operation

- Optical/audible fault indication

- Inclination angle indicator

2.2 The control console shall be provided with a
manual emergency OFF switch for ships which are

operated only under supervision.

2.3 Systems which are also operated without
supervision shall be provided with a manual emergency
OFF switch and an automatic stop device which shuts
down the system independently of the control when the
maximum permitted angle of inclination is reached.

24 Control units for heel compensation systems
which are relevant for the ship's safety are subject to

mandatory type approval.

25 In case of danger for persons by working with
stabilizers, a local emergency stop device shall be

installed.
3. Stabilizing fin Systems
31 A central control panel shall be installed at the

bridge. The following facilities are to be provided:

- For retractable fins indication if fully retracted

- Indicator showing whether the system is ready

for operation

- Indication if the system is in operation

- Indication of actual operation mode, if
applicable

- Optical/audible fault indication

As far as necessary the above indications shall also be

shown at the local control panel at the fin driving station.

It shall be able to lock the panels to ensure that the
stabilizers are not started unintentionally.

3.2 In case of failure of electric power during
stabilizer operation the fin units are to be automatically
brought into a safe position for further operation of the
vessel, e.g. either forceless (neutral) position or zero
position. This has to be performed without any external
power supply.

33 For the case of inspections or any immediate
maintenance shut-off switches are to be provided locally
at the fin units, to definitely avoid any danger for the crew.

4, Rudder Roll Stabilization

4.1 The roll stabilization by the rudder shall be a

function of the steering gear control system.
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4.2 It shall be possible to select the normal steering

gear control system reliably at all times.

4.3 For the roll stabilizing mode the maximum

rudder angle shall be limited.

J. Tests and Trials

1. General

As far as possible all stabilizing systems have to be

tested already at the manufacturer’s works.

2, Hydraulic Systems

21 Pressure test

For pressure testing of pipes, their valves and fittings,
see Section 8, B.4 and U.5.

2.2 Tightness test

Tightness tests are to be performed on components to

which this is appropriate.

3. Electrical Systems

31 Electrical machines, components, cables and
lines are to be tested in the manufacturer's works in
accordance with the TL Rules for Electrical Installations.

3.2 The electrical systems and equipment of the
ship are to be inspected and tested before stabilization

systems are put into service.

3.3 The different test and operating modes are to be

checked as far as possible.

4. Shipboard Trials

4.1 The functioning of the safety measures defined
above for the different stabilizing systems have to be
tested after installation on board and before start of the

sea trials.

4.2 If all safety measures are functioning correctly,
the operational efficiency of the stabilizing systems is to

be demonstrated in the seaway during the sea trials.
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A. General
1. Scope
1.1 The dimensioning, testing and examining of

lifting appliances and lifts normally is not part of the
Classification of a naval ship. The Classification does,
however, include checking the structure of the ship's
hull and foundations in way of the forces transmitted
by lifting appliances and lifts.

1.2 The rules in this Section are applied by TL in
all cases where TL is commissioned to assess lifting
appliances, lifts and lifting attachments. They are the

basis on which the TL Certificates are issued.

1.3 In case that lifting appliances shall get the
Class Notation LA additional requirements for the
approval, survey, testing and certification of mechanical
and electrical components are to be met as de-
scribed in the TL Rules Chapter 50 - Regulations for the
Construction and Survey of Lifting Appliances.

2. Definitions

21 Shipboard cranes

For naval ships shipboard cranes with revolving jibs,
knuckle boom (to reduce the stowage length) and
expandable jib may be applied. These cranes can only
be used in the harbour or in calm waters. For this crane
type the calculation procedure has to follow B.3.1 to
B.3.3.

2.2 Offshore cranes

Offshore cranes are cranes installed on fixed offshore
installations or on column stabilized mobile offshore units
for loading and unloading of floating ships, barges and
other offshore floating systems.

This crane type is not subject of this Section.

23 Shipboard lifting appliances at sea state

Shipboard lifting appliances installed on naval ships and
working at sea state comprise cranes, gantry cranes, A-
frames, etc. They are exposed to offshore environmental
conditions and handle military cargo as

well as manned/unmanned subsea vehicles at the open
sea. Thus in the seaway the load will be unfavourably
superimposed by the motions of the naval ship itself and
also by the motions of the vessel or offshore unit from
where it is lifted. This results in increased dynamic
stresses of the loading gear and has to be specially
considered in calculation and design.

For this crane type the calculation procedure has to
follow B.3.4.

2.4 Safe working load (SWL)

The safe working load SWL of a lifting appliance is the
static load which may be directly applied to the
supporting element (e.g. cargo hook) of the lifting
appliance. The dead load imposed by loose gear forms
part of the SWL.

25 Loose gear

Loose gear comprises all gear by means of which a load
can be attached to a lifting appliance but which does not
form part either of the lifting appliance or of the load.

3. Documents to be Submitted for Approval
31 General requirements

For general requirements see Section 1, C.

3.2 Documents for approval of newly

manufactured lifting appliances

3.21 Structural parts

- Masts, posts, fittings, foundations of all kinds

- Traverses, crane booms, crane housings,
excentric platforms, crane columns, supporting
structures

- Sea lashings, crane boom supports

- Design and fixing of cabin

Additional for lifting appliances with Class Notation:
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- Steering stands, if any - Details of all safety devices
3.22 Mechanical parts - Wiring diagrams

Winch drums and their bearings

Slew rings, with bolting system and limit load

diagrams

Other rotary bearings such as king pins and
rollers

Cylinders, pipe fracture valves

Racks, spindles

Winch drives and brakes

Slewing and swinging mechanisms, with drives

and brakes

Dismantling devices for slew rings

Shock absorbers in luffing and hoisting
systems

Swell compensator systems

Additional for lifting appliances with Class Notation:

Slewing, swinging, luffing and running gear

All drives and brakes, including the prime

mover

Valves, control equipment

Pipes and hoses

Tanks

Cooling, ventilation equipment

Electrical installations

Details of the rated characteristics and types of
enclosure of the drive motors employed

Emergency power supply

Alarms

Lighting diagrams

Additional for lifting appliances with Class Notation:

Circuit diagrams

Control equipment

Other documents

Circuit diagrams (hydraulic/pneumatic)

Material specifications

Welding and testing schedules

Details of ropes, rope-end connections, rope

sheaves

Details of interchangeable components

Access ways, ladders, platforms

Fire protection plans

Test and trial programs

Drawings of cabins resp. control stands

Additional for lifting appliances with Class Notation:

Design data, energy balance

Layout plans

Specifications

Corrosion protection

Spare parts list
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3.3 Documents for information

These are calculations and back-up documentation such

as:

3.31 Strength calculations (steel structure/

machinery)

- Calculation of deformations, vibration modes
and natural frequencies

- General stress analysis

- Proof of stability (crippling, tilting, buckling)

- Proof of fatigue strength

3.3.2  Other calculations

- Calculation of power and torque
requirements for all drive systems, verification
of selected equipment.

- Proof of rope drives

- Proof of safety against overturning

- Proof of safety against drifting off by wind

3.3.3  Other documents

- Functional descriptions, where necessary

- Certificates for loose gear, interchangeable
components and ropes

- Details of type tests

3.4 Particulars for documentation

3.4.1 Minimum extent

- General arrangement drawings (showing
overall layout)

- Assembly cross-sectional drawings of all drive
systems and fixed or articulating joints of main
load bearing structural elements.

- Load radius diagram, where necessary

- Operating instructions

Additional for lifting appliances with Class Notation:

- Maintenance instruction

4. National Regulations

Where national regulations differ from the rules in this
Section, TL may base the approval, testing and
examination on these divergent regulations in so far as
this is necessary or agreed, and provided that they are

placed at the disposal of TL, as may be required.

5. Other Applicable Rules

The following TL Rules complement, where relevant, the
provisions of this Section:

- TL Rules Chapter 2 - Materials Principles and

Test Procedures, Section 2
- TL Rules Chapter 3 -Welding, Chapter 1 -
General Requirements, Proof of Qualifications,
Approvals, Section 3
- Chapter 105 - Electrical Installations
6. Certification and Classification
6.1 Certification
If the systems contained in this Section fulfil the defined
requirements and are constructed and tested under TL
surveillance, a Certificate for the system can be issued.
6.2 Classification
6.2.1 General notes
6.2.1.1 Classification of lifting appliances on naval
ships is optional in principle. But on request, lifting
appliances can be classed by TL.
6.2.1.2 Test, examinations and scope of attestation will

therefore be extended beyond Certification on some

electrical and on further machinery components.
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6.2.1.3 Classification is concluded by issuing the Class
Certificate. For confirmation and renewal, the
requirements for certified lifting appliances apply, see
5.1.

6.2.1.4 The requirements of this Section refer to new
loading gears. For existing loading gear, TL's Head
Office determines the scope of tests and examinations
for Classification case by case.

6.2.2 Conditions for Classification

Classification requires Certification as well as the

additional measures described in 6.2.1.2.

6.2.3 Class Notations

6.2.3.1 After successful completion of Certification of
lifting appliances by a TL Surveyor and all tests and
examinations prescribed in this Section for Classification,
the Naval Authority receives a TL “Class Certificate for

Loading Gear”.

6.2.3.2 In general classed lifting appliances on naval
ships will be assigned the Class Notation LA - Lifting

Appliances.

6.2.3.3 For classed cranes on board of naval ships
which are able to operate at sea state, compare B.2.1.3
and B.3.4, the Class Notation LA (CRANE) will be
assigned.

B. Cranes
1. Scope
11 The following types of equipment are not

considered in this Section:

- Launching cranes / davits, see Chapter 102 -
Hull Structures and Ship Equipment, Section
19, J.

- Systems for replenishment at sea, see Section
4

1.2 It is recommended on principle to examine
the crane drawings for new cranes to be constructed in
order to establish the degree of inherent safety with a

view to subsequent practical testing and certification.

1.3 The documents and rigging plans to be
submitted are to indicate the type of crane, see 2. and
the working ranges (possibly restricted) permissible for
strength or ship's stability reasons, together with the
permissible inclinations of the floating body. If necessary,
special stability data shall be appended.

2, Types of Cranes

21 On naval ships the following types of cranes

are normally used:

211 Cranes in the ship, esp. in machinery rooms,
hangars, etc.

2.1.2  Deck cranes working in harbor or in calm waters

with no considerable seaway:

- Deck cranes for general military cargo,
containers, palletised goods

- Deck cranes for provisions, etc.

2.1.3 Deck cranes working at sea state

These deck cranes may work between ships, boats etc.
or e.g. for handling of submersibles in the open sea up to
a defined size of sea state and are fully exposed to

offshore conditions.

214 Cranes used also for conveyance of

personnel or manned equipment

For this duty the permitted safe working load SWL of the
crane has to be at least twice as high as the weight plus
the permissible safe working load of the loose gear to be

used.

2.2 The cranes are further subdivided with regard
to the hoist load coefficients and the proof of fatigue
strength (see also EN 13852-1):
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- Type A cranes: includes all the cranes that do
not handle cargo. They are characterized by an

irregular usage pattern with lengthy rest periods.

- Type B cranes: includes all cranes that do handle
cargo but not always lift the full SWL. These
cranes are characterized by a regular usage

pattern with lengthy rest periods.

- Cranes with special loading conditions will be

subject to special considerations.

3. Calculation Procedure

31 General

The vertical dynamic forces due to the acceleration or
movement of lifting appliances, parts thereof or hoist
loads are considered in calculation by
the dead load coefficient ¢ and the hoist load coefficient,

Y by which the static loads shall be multiplied.

For detailed calculation see TL Rules Chapter 50 -
Regulations for the Construction and Survey of Lifting

Appliances.

3.2 Hoist load coefficient

The hoist loads or the stresses arising there-from shall
be multiplied by a hoist load coefficient ¥. If a crane has
several hoisting equipments, these may have differing
hoist load coefficients.

33 Hoist load coefficient for working at sea
state
3.31 In the seaway the load will be unfavourably

superimposed by the motions of the naval ship itself and
also by the motions of the ship from where it is lifted. This
results in increased dynamic stresses of the lifting
appliance and has to be specially considered in
calculation and design.

3.3.2 The increased dynamic stressing of the crane
can be considered by the hoist load coefficient Wsea.
Therefore the nominal load of a crane working at sea

state on a naval ship SWLsea is to be reduced in relation

to a crane working in calm water SWL because of the

influences described in 3.3.3 and 3.3.4.

SWL - ¢ = SWlsea * Wsea

The reduced SWLsea shall be determined for various
significant wave heights for the entire load radius range.
This can be done using simplified methods or shall be
established on the basis of a motion response analysis.

3.33 Simplified methods for calculation of Wsea

Simplified methods for the calculation of wsea shall

include:

- Basic formula depending on crane stiffness

- Relative speed between load and hook

- Corrections to crane stiffness according to
position of hook, etc.

- Deviation angle of hoist rope

- Value of transverse tow

- Speed of hook

3.34 Calculation of the hoist loads coefficient

Wsea from a motion response analysis

An improved approach to the actual sea state conditions
in relation to the simplified methods described in 3.3.3
can be reached with the help of stochastic data about the
sea state and hydrodynamic calculation methods. This
may lead to a reduced value of the hoist load coefficient
(and also the dead load coefficient) to be considered in

the calculation of the lifting appliance.

The calculation has to include the following influences,
as far as applicable:

- Vertical movement of the deck with the cargo

- Horizontal movement of the deck with the

cargo (longitudinal, transverse)

- Carrying structure of the crane
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- Motion behaviour of the naval ship on which

the crane is installed

- Hydrodynamic characteristics of a floating or
dived load

- Influence of positioning/mooring systems of the

naval ship

- Agreed wind speeds

34 Load collision prevention

3.4.1 Hook speed

For crane works between different naval ships or
between naval ships and offshore installations/units the
speed of the hook, which is resulting from lifting and
luffing speeds of the crane as well as from the motion of
the naval ship, has to be high enough, to secure that a
renewed contact of the load with the cargo deck of the
other ship or unit does not result in a damage of the crane
or the load.

3.4.2 Active heave compensation system (AHC)
Active heave compensation systems are systems, which
keep the distance of the load in relation to the working
plane constant and are using for that external power.
3.4.3 Passive heave compensation system (PHC)
Passive heave compensation systems are systems,
which keep the position of the load between predefined
limits and are using for that stored power.

3.44 General

The activation switch for heave compensation systems
shall be clearly and durably marked. In addition

activation shall be protected against inadvertent use.

When the heave compensation system is deactivated,

the crane shall smoothly return to normal operation.

4, Construction

4.1 At sea all movable and rotable masses have to

be lashed by special and suitable measures.

4.2 Movable cranes

421 Rail-mounted cranes and trolleys shall be
safeguarded against derailment, overturning and
dislodging as well as against unintentional movement in
a seaway and in operation. Rail stops, warning devices
and rail clearers shall be provided.

4.2.3 Cranes which can be moved athwartships
shall be fitted with a direct drive (rack and pinion drive or
equivalent). The drive shall be self-locking and

be equipped with brakes.

4.2.4 Where cranes which can be moved fore and
aft in longitudinal direction of the ship are not fitted
with a direct drive, they have to be equipped with a
self-locking device and with brakes. For the latter case
calculations are to be submitted proving that the
cranes are able to move against a 2° inclination and
against a wind load 50 % higher than normally applied
for "lifting appliances in operation" (wind speed of
22 m/s), with or without load, by friction contact only.
For ships which operate at least temporarily with a
considerable trim, like dock landing ships during
docking manoeuvres, a direct drive with rack and

pinion is recommended for the longitudinal movement.

4.25 The top of the crane rail shall lie parallel to
the construction waterline (DWL) of the ship

426 Where the operator has to move with the
crane control unit, the speed of travel may not exceed
0,5 m/s.

4.2.6 Cranes in machinery rooms or maintenance

hangars, etc.

4.2.6.1 For cranes and trolleys up to 1,5 t SWL
travelling athwartships, the requirement according to
4.2.2 is considered to be met if the load can be held
safely by means of suitable restraints (tackles, pulley
blocks, etc.) even against movement of the ship.

4.2.6.2 Cranes or trolleys travelling in longitudinal
direction of the ship have to be equipped with a direct
drive according to 4.2.2 if they shall be used for repair
and maintenance duties at sea.
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4.2.7 Free travelling lifting appliances

4.2.71 Cranes and floorborne lifting appliances shall

have a sufficient and proven stability.

4.2.7.2 Plate thickness and stiffeners of decks where
cranes or floorborne lifting appliances are travelling,
shall carry the loads defined in Chapter 102 - Hull
Structures and Ship Equipment, Section 5, F.

4.2.7.3 At cranes and floorborne lifting appliances as
well as at the hull structure pad eyes have to be provided
to enable sea lashing. For the arrangement of these pad
eyes the stress distribution in the hull has to be
considered.

4.3 Accesses in general

The railings of access ways, platforms, etc. shall be at
least 0,90 m in height with a handrail at the top and an
intermediate rail half way up. Additionally a foot bar at

least 0,10 m in height shall be provided.

4.4 Safety measures

441 In accessible areas, the distance between
fixed parts of the ship and moving parts of the crane shall
be at least 0,50 m in all directions and where
passageways adjoin at least 0,60 m. Where guard rails
are used as boundaries for working spaces and
passageways, these shall be at least 0,10 m away from

any moving part.

4.4.2 If at certain points a distance of 0,50 m cannot
be provided, the area concerned shall be identified
with prominent black and yellow paintwork. Warning
notices are to be fitted.

4.4.3 Where the free movement of moveable lifting
appliances and their loads have to be limited, scratch
boards are to be installed. As regards to their need and

extent each individual case shall be cleared with TL.

444 The complete working area of the lifting
appliances have to be sufficiently lighted for night

operation.

4.5 Machinery spaces

451 In machinery spaces (aboard the ship and in
cranes) adequately-dimensioned facilities for the
attachment of hand-operated hoists, holding or other
devices shall be provided in suitable places and suitable
facilities for setting down of engine parts shall be

installed.

To permit the performing of the load tests on
existing hoists within the framework of the thorough
examination every five years, eye plates shall be
provided at suitable places.

4.6 Miscellaneous

4.6.1 Subordinate members and auxiliary structures
such as ladders, consoles, cable trays, etc. shall not be
welded to highly stressed members. Where anyhow
necessary, proof of fatigue strength shall be supplied
for this case.

4.6.2 Rope drums which cannot be under observa-
tion by the operator at all times shall be provided with
a forced guide system for the rope running onto the
drum. This forced guide system shall be installed as a
matter of principle where the rope cannot wind itself
satisfactorily onto the drum. Such a forced guide system
may be a grooved drum, a coiling gear or a similar

device.

4.6.3  The sheaves of cranes shall be fitted with a rope
guard to prevent the ropes from jumping out of the

groove.
5. Equipment
51 Crane booms

51.1 Direct or indirect acting luffing or swinging
cylinders shall be fitted with load holding valves, mounted
directly on the cylinder body to safeguard against pipe
fracture.

5.1.2 Cranes whose booms are held by Iuffing
ropes shall be provided with stoppers for the upper
end positions.
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5.1.3 When a jib is in the stowed/lowest position,
at least three safety turns shall remain on the rope
drum.

5.2 Control stands and equipment

5.2.1 Control stands and controls shall be so
designed and located that the crane driver has an
unobstructed view of the load itself or at least of the

person guiding him.

5.2.2 Control stands of cranes of type B shall be
closed driver's cabins with adequate lighting, heating
and ventilation. They shall be fitted with accident-
proof window panes, sun shields, window wipers and
defrost systems and protective grids.

5.2.3 The controls shall be marked to indicate their
function. Movements of the controls shall be
appropriately related to the corresponding crane
movements.

5.3 Safety devices

5.31 Limit switches

5.3.1.1 Limit switches shall be provided on principle
when the operator is unable to oversee the entire
execution of the movement. This does not apply to those
movements of the load for which there is visual

communication with an observer.

5.3.1.2 The following end positions are to be controlled

by limit switches:

- Highest hook position

- Lowest hook position

- Highest crane boom position

- Lowest crane boom position

- Ends of travel

- Limit of swinging range

5.3.1.3 Limit switches shall be so designed and
positioned that their efficiency is not affected by the
weather or by fouling. Movement in the opposite
direction shall be possible following their response.
Preferably, proximity switches should be used.

5.3.1.4 It should not be possible to overrun end
positions, with the exception of the lowest crane boom
position, should this be necessary for set-down. When
the end position is overrun, the crane driver shall receive
a continuous warning. Iltem 5.1.3 is to be observed.

5.3.1.5 Limit switches are to be located and adjusted
in such a way that no damage can occur, even if they
are approached at maximum speed and with full Safe
Working Load (SWL). If necessary, pre-limit switches
for slowing down are to be used.

5.3.1.6 End position limitation for the highest crane
boom position shall be such that after setting down of
load, no damage can occur as a result of released luffing

ropes.

5.3.1.7 If necessary, limit switches shall act on other
movements in order to prevent damage. This can for
example be necessary for the highest hook position in
conjunction with the luffing of the crane boom.

5.3.1.8 In case of cranes with hydraulically operated
hoisting gear, whose SWL does not exceed 1 t, the
upper limit switch may be replaced by a relief valve or a
slipping clutch. A prerequisite for this is a low hoisting
speed, appropriate design of the upper hook stop

and an adequate safety factor of the rope.

5.3.2 Emergency switches / keys

5.3.2.1 At the place of control or inside the cabin an
emergency switch or emergency cut-out with mechanical
locking device is to be provided. In case of
hydraulic drives the emergency switch shall also act

on the electric drive of the hydraulic pump.

5.3.2.2 Return to service shall be restricted to the
zero position of the respective control elements or

operating instruments.
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5.3.3 Load radius-dependent SWLs

5.3.3.1 If cranes have different SWLs for different

load radii:

- A jib angle indicator shall be fitted in cases where
the angle of the boom can be adjusted only in the

unloaded condition

- A load moment limiter shall be fitted in cases
where the angle of the boom can be changed

under load

5.3.3.2 Cranes of type B with load radius-dependent
SWLs shall have a load radius diagram in the driver's
cabin. The actual load radius shall be indicated
continually visibly to the driver. If not the load radius but
the boom inclination is indicated, an appropriate con-
version table shall be provided.

5.3.4 Overload protection

5.3.41 Cranes and hoisting winches shall be so
designed or pre-set that it is not possible to exceed the
SWL by more than 10 % (exceptionally by 15 %).

5.3.4.2 Where the SWL of the crane varies with the
load radius, the overload protection device shall adjust
automatically to load radius changes.

5.3.4.3 In cases as in 5.3.4.2 the overload protection
device shall act also on the luffing system of the crane,
i.e. the load moment shall be limited.

5.3.4.4 After an overload protection device has
responded, crane movements to reduce the load and/or
load moment shall still be possible.

5.3.5 Control of slack rope

5.3.5.1 It is to be ensured by appropriate measures
that either slack rope cannot develop or proper run-
ning of the wire rope onto the drum is still maintained.

5.3.5.2 In case that slack rope may occur it shall
further be ensured that the hoist load coefficient on
which the design is based may not be exceeded when

lifting the load.

5.3.6 Warning devices

5.3.6.1 Outside the crane operator's cab, a signal
horn is to be provided enabling the crane driver to
issue audible warnings which shall be well perceptible

within the operating range of the crane.

5.3.6.2 Mobile cranes should issue a visual and audible
alarm when in motion.

5.3.7  Ship stability

5.3.7.1 Where the safe operation of cranes requires
the simultaneous operation of a system for limiting the
heel or trim, this system shall either function
automatically or shall be so installed that its operator can
clearly oversee the motions of all deck cranes.

5.3.7.2 Devices shall be fitted, or operation instructions
provided, to allow the accident-proof transmission of
instructions from a supervisor to the crane

driver.

Operating instructions shall be enclosed with the rigging
plans.

5.4 Miscellaneous
5.4.1 It is recommended that in the event of a failure
of the drive power, it shall be possible to set down the

suspended load without danger.

5.4.2 Devices enabling the slewing or hoisting

mechanisms to be disconnected, are not permitted.

5.4.3 All cranes shall have a data plate containing

at least the following details:

- Manufacturer or supplier

Year of construction

- Serial number

- Type (if a type designation exists)
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5.4.4 A plate prohibiting access to unauthorised

members of the crew shall be fitted at each crane.

5.5 Operating instructions

5.5.1 Each crane shall be permanently and clearly
marked with the different permitted SWLs and the

min. and max. load radii.

5.5.2 Any special working conditions, restrictions
or operating instructions are to be included in the

rigging plans or attached to these.

5.5.3  Provision shall be made to ensure that when
the designated limit weather conditions (seaway,
wind) occur, the crane is securely lashed and/or refuge

is sought in sheltered waters.

6. Foundations

6.1 General

6.1.1 Foundations, crane pedestals and also boom
stowages are regarded as being part of the ship's

classification if they are firmly welded to the hull.

6.1.2 For the use of high-strength bolts for slew
ring bolting, the requirements of the TL Rules Chapter
50- Guidelines for the Construction and Survey of Lifting
Appliances, Section 2, E.5. are to be observed.

6.1.3 For proof of fatigue strength, crane
foundations/pedestals shall be categorized in the same
stress group as the associated crane.

6.2 Crane foundations

6.2.1 Foundations shall be dimensioned adequately
for the conditions "crane in operation" and "crane out
of operation". For boom stowages, the condition

"crane out of operation" is the decisive one.

6.2.2 Wherever bending moments have to be
transmitted and the constraint does not extend over
two decks of the ship, foundations and boom stowages
shall be so fixed to the connecting deck and the

associated stiffening arrangements that the stresses can

be accepted and transmitted safely.

6.2.3 Doubling plates underneath foundations and
boom stowages are permitted only for the transmission

of compression forces.

6.2.4 If high-strength pre-stressed bolts of the
strength group 10.9 and 12.9 are used, constraint may
be taken into consideration for the dimensioning of

flanges at the location of bolts.

6.3 Crane pedestals

Cylindrical and rectangular crane pedestals are to be
dimensioned according to the TL Rules Chapter 50 -
Guidelines for the Construction and Survey of Lifting

Appliances, Section 4, F.3.

The headroom of accesses shall be at least 2 m, the clear
width at least 0,6 m. The clear height of an opening may

be reduced by a sill of up to 0,6 m in height.

6.4 Connection to the hull

6.4.1 Wherever possible, crane pedestals should be
fixed to the hull over a full deck height; if necessary,
e.g. in the case of crane pedestals located at the ship's
side, even to a greater depth to the structure of the

ship.

6.4.2 Crane pedestals which by virtue of their location
act as stiffness-discontinuities in the longitudinal
structure of the ship, such as crane pedestals at the
sides, are to have suitable taper brackets fitted along the

longitudinal walls.

7. Testing and Examination

71 Supervision of construction

711  The basis for the supervision of construction
and final test and examination at the manufacturers is
the approved documentation, plus additional
documentation, reports, certificates, etc. which the TL
Surveyor needs for assessment of the parts to be

examined or tested.
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71.2 Commencement of construction is to be
announced to the respective TL Inspection Office in
sufficient time for a TL Surveyor to attend the

construction process from the very beginning.

71.3 Final testing and examination at the
manufacturers is required even if the lifting appliance is
not assembled completely there. New-design lifting
appliances or the first crane in every delivery shall
undergo a test run in the presence of the TL Surveyor
according to a programme approved by TL.

7.2 Initial test and examination

7.21 Prior to being put into use testing and
examination at the place of operation aboard is required,
conducted resp. supervised by the TL Surveyor. All tests
have to be executed with power from the ship's own
power supply system.

7.2.2 A function test serves to provide proof of the
working order of all components, installation systems
and safety devices. The test procedure is left to the TL

Surveyor's discretion.

The function test furthermore serves to verify whether
parts of the ship's structure or the ship's equipment
restrict the working range or impede the working process.
No certificate will be issued for this test.

7.2.3 The function test carried out for the TL Surveyor
normally does not serve to check whether all the possible
operations wanted by the owner can be effected. Proof
of this is the responsibility of the manufacturer or
supplier.

7.24  With the exception of the test of the overload
protection devices, the function test may be carried out
with any given load.

7.2.5 Each lifting appliance with a defined SWL
shall undergo a load test with weights prior to being
put into use at the place of operation. For shipborne
cranes their foundations shall be included in the test.
The size of the test load shall be taken from Table 3.1.

Table 3.1 Test loads

Shipborne lifting appliances (1)

SWL Testload (PLayn)
upto20t SWL + 25%
20tupto 50t SWL + 5t
over 50 t SWL + 10%

(1) According to international ILO regulations

7.3 Periodic tests and examination

7.31 Lifting appliances subject to continuous
supervision by TL shall at regular intervals be thoroughly
examined by a TL Surveyor and subjected to

load tests in his presence.

7.3.2 The following due dates for examinations are

stipulated:

- Annual thorough examination

- Quinquennial thorough examination, load testing

- Thorough examination after damage and/or repair
with load testing after repair of load bearing parts

7.4 Further details
A detailed description of supervision of construction,

tests and examinations is given in Section 13 of the TL
Rules defined in A.1.3.

C. Rope and Chain Hoists
1. General
1.1 The requirements herein apply to rope and

chain hoists in series production.

1.2 For individual or special production rope and
chain hoists the requirements defined in B. have to be

applied in analogous manner.
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1.3 A plan approval is required on principle. If a
type test certificate from a recognised institution is

available, the examination of drawings may be omitted.

2. Construction Notes

21 Rope and chain hoists used for handling
cargo shall have upper and lower limit switches for the
cargo hook. The control circuits of these limit
switches shall be designed on the closed-circuit current
principle or shall be self regulating. Any failure of such a
control circuit is to be indicated Vvisibly and

audibly.

2.2 For rope and chain hoists up to a SWL of 6 t
the upper limit switch may be replaced by a slipping

clutch provided these appliances do not handle cargo.

2.3 The electrical protection class for use below
deck shall be at least IP 54. The protection class for
use on deck shall be at least IP 56, under certain

circumstances even IP 66.

3. Acceptance Test on the Manufacturer's
Premises
3.1 An acceptance test on the manufacturer's

premises in accordance with B.7.1 is required on

principle.

3.2 If a type test certificate from a recognised
institution is available, or if a type test has been carried

out by TL, the acceptance test may be omitted.

4. Examinations and Tests on Board

The initial and periodic tests and examinations on board
have to be carried out in analogous form as defined in

B.7.

D. Lifting Eyes

1. General

1.1 Lifting eyes as integral part of lifting

appliances

Lifting eyes which form an integral part of lifting
appliances have to be designed as described in the
following and have to be approved together with the lifting

appliance to which they belong.

1.2 Lifting eyes for various duties

Lifting eyes shall be provided on board of naval ships for
assistance in installation, operation, maintenance and
rescue. Lifting eyes and their substructures need special

plan approval.

2. Design

Normal size, design and welding are defined in the TL
Rules Chapter 50 - Guidelines for the Construction and
Survey of Lifting Appliances. If lifting eyes are connected
to the ship's structure sufficient substructures
considering the safe working load (SWL) of the lifting eye

are required.

A lifting eye plan has to be provided which shall contain
the exact location on the ship, a consecutive number and
the safe working load (SWL) for all lifting eyes on board.

3. Approval

3.1 For approval a successful plan approval and a
visual check of the finally installed lifting eyes is

basically required.

3.2 For lifting eyes according to 1.1, the approval
procedure of the lifting appliance has to be followed

before putting into operation.

3.3 For lifting eyes according to 1.2 additional
checks, such as non-destructive testing of welding
seams and load tests may be requested by the Naval
Authority before putting into operation. Load tests are to
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34 be performed as static tests (at least for a
duration of 5 minutes) according to the requirements of
Table 7.4 of the TL Rules defined in 2.

Following these load tests the lifting eyes and their
welding connections have to undergo a visual inspect-

tion.

34 After the tests according to 3.2 and 3.3 and if
the lifting eyes are free of visible defects they have to be
stamped. This stamping shall include consecutive
number and SWL of the lifting eye as well as TL's stamp:
TL. Instead of stamping the lifting eye itself, the stamping
may be durably engraved on a suitable, clearly visible

plate fixed in the vicinity of the lifting eye.

4. Surveys

4.1 Lifting eyes according to 1.1 have to undergo
periodical visual checks and load tests as defined for

the lifting appliance to which they belong, see B.7.3.

4.2 Lifting eyes according to 1.2, as far as they
are accessible, have to undergo visual random checks
and, if required by the Naval Authority, also load tests
at the occasion of the periodical Class Surveys of the
naval ship, see Chapter 101 - Classification and Surveys,
Section 3.

E. Lifts
1. General
1.1 The classification according to A.1. includes

checking the structure of the ship's hull in way of the
forces transmitted by lifts as well as checking for weather
tightness and structural fire protection.

2. Types of Lifts

On board of naval ships normally three types of lifts can

be expected:

21 Passenger lifts

Passenger lifts are designated to transport crew mem-
bers or embarked troops. Escape measures as laid down

in 1ISO 8383 for crew members have to be pro-vided.
Ships equipped with classed passenger lifts are given LA
(PL) notation.

2.2 Goods lifts

This type of lift will be used for transporting military
supplies in big naval ships, vehicles in amphibious
warfare ships and aircraft in large ships for aircraft
operations. Ships equipped with classed cargo (good)
lifts are given LA (CL) notation.

2.3 Service lifts

Service lifts, e.g. for transport of provisions, food from the
galley to messes, etc., are not accessible to persons and
exclusively designated to carry goods. To meet the
requirement of not being accessible the following
dimensions are to be observed:

Car floor area < 1,0 m?

- Depth <1,0m

- Height < 1,2 m (for each compartment if several

are used above each other)

3. Applied Rules and Standards

3.1 TL approval

Lifts onboard are subject to the following standards:

- EN 81-20, Part 20 for passenger and goods
passenger lifts

- EN 81-50, Part 50 for design rules, calculations,
examinations and tests of lift components

- EN 81-3+A1, Part 3 for electric and hydraulic
service lifts

In addition to these standards, the ship specific peculi-
arities according to Section 5, D. of the TL Rules defined
in A.1.3 have to be considered.

3.2 National regulations

For lifts on board national regulations apply with priority.
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If lifts are not covered by such regulations the rules and

standards defined in 3.1 apply. However for the ship
specific peculiarities the requirements according to
Section 5, D. of the TL Rules defined in A.1.3 shall be
complied with.

3.3 Special requirements for  vibration
and shock

To withstand vibration and shock loads and to prove this
to TL, the following requirements have to be met:

- The loads defined by the Naval Authority in the
building specification have to be observed

- Safety relevant components shall be vibration and
shock tested and the test documents have to be
submitted

- Withstanding shock loads on the lift system has to
be proven by calculations

- The necessity of special storage at an end
position in non-operation mode has to be

considered
4. Tests and Examinations
4.1 Before taking newly constructed lifts into use

and after significant modifications, a test and thorough
examination is required. Initial tests and examinations
always require a preceding plan approval by TL Head
Office.

4.2 For passenger lifts at intervals of no more
than 2,5 years, a thorough examination by a TL expert
is required together with a series of tests. Additionally
the attendance of a mechanic from the manufacturer of
the lift or the lift maintenance firm is required for this.
A survey report will be issued by the attending TL
Surveyor and each report shall be filed in the lift register
book.

4.3 For passenger lifts at intervals of 1 to 2 years
an intermediate examination shall be conducted by a

TL Surveyor.

44 For goods and service lifts at intervals of no

more than five years, a thorough examination by a TL

expert is required together with a series of tests. A
survey report will be issued by the attending TL Surveyor
and each report shall be filed in the lift register

book.

4.5 For goods and service lifts an intermediate
examination at intervals of no more than 2,5 years has

to be conducted by a TL Surveyor.

4.6 The detailed guidelines for tests and
examinations are given in the standards EN 81-50 and
the Rules Chapter 50 - Guidelines for the Construction
and Survey of Lifting Appliances.

4.7 If there are national regulations for tests and
examinations which require different or more procedures,

these have to be applied with priority.

F. Requirements for Transport of Ammunition

If class notation SAM will be assigned, the following

requirements have to be met. See also Section 9,Q.

1. General

1.1 The complete transport system for ammunition,
missiles, mines, etc. and its components shall be
designed in a way that embarkation/delivery and internal
transport are not disturbing the normal ship

operation.

1.2 Safety has to be considered carefully in relation
to ship and crew. Safety measures have to be
taken to avoid damage to the ammunition and transport
system as well as to avoid injuries to the personnel
operating the system. Obstacles along the transport
ways are not permitted.

1.3 Every lifting appliance has to be designed to
guarantee sufficient space for movement during loading
and unloading.

1.4 The standard profiles and the weights of
ammunition, missiles, torpedoes and mines have to be
defined by the Naval Authority. Also the maximum
inclinations and accelerations allowed for the operation
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of the transport system have to be defined.

2. Ammunition Cranes and Transport Devices

Ammunition cranes have to meet the requirements of B.
and have to be provided with high reliability and safety
standards, which are to be defined by the Naval Authority

in the building specification.

To secure supply of ammunition even in difficult combat
situations an emergency operation mode might be
recommendable, which bridges safety measures being
prescribed for normal operation. In this case only
specially trained personnel has to be allowed to operate
the crane or transport device.

3. Ammunition Lifts

31 The loading of ammunition storage rooms is
mainly done by lifts. The hatches in the different
decks have therefore to be positioned vertically above
each other to minimize the distance from the open
deck to the storage. Lifts for supplying the turrets
from the storage spaces may be part of the weapon
system and are not included in the considerations of

this Section.

3.2 The input and output positions at the lifts
have to be equipped with steel doors. Whether or not
these doors have to be watertight and/or gastight is to
be decided on the requirements defined in Chapter 102 -
Hull Structures and Ship Equipment, Section 9, B. For
details of the lift construction see E.

3.3 Similar as for cranes a combat emergency
operation mode might be recommendable, which
bridges the usual safety measures. The operation has

then to be done only by specially trained personnel.

4. Horizontal Transport

4.1 The horizontal transport systems have to be
provided with load guides allowing oscillation-free
movements. At the loading/unloading stations
manipulating tables have to be provided to ensure a

safe ammunition handling.

4.2 Movable transport devices have to be stowed
safely near their place of use but in any case outside
the ammunition rooms.

5. Tests and Examinations

51 The essential drawings have to be submitted
to TL and the manufacturing process may only start
after final approval by TL.

5.2 The manufacturing process will be closely
followed by a TL Surveyor and intermediate
examinations will be performed.

5.3 Extensive tests will be executed after
completion at the manufacturer's premises and on board.
The detailed type and scope of the tests will be agreed
case by case on the basis of a test program prepared by
the manufacturer.

G. Ramps
1. General
11 The following requirements apply to movable

shipborne vehicle ramps moved and/or used for
loading/unloading in calm water. Ships equipped with
classed vehicle (cargo) ramps are given LA (CR)
notation.

1.2 In addition to 1.1 ramps as well as their seatings
or locks must also be adequately dimensioned for the
condition "ship at a sea state”, i.e. for acceleration forces
according to TL Regulations defined in A.1.3. and the
load conditions explained in B.3.4.

1.3 As regards naval-architectural concerns such
as ship's strength, watertightness, stressing by sea
impact, etc. the requirements in Chapter 102 -Hull

Structures and Ship Equipment apply.

1.4 All data relevant to dimensioning, such as
deadweights, location of centres of gravity, end positions,
methods of actuating, permissible loads, operating
conditions, etc. are to be submitted for examination

together with the drawings and calculations.
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1.5 The loading conditions shall be laid down

precisely and considered in the strength calculations.

1.5.1 Where ramps are in the working position,
moving loads shall be multiplied by the factor 1,2.

1.5.2  Where ramps are moving, the live loads and/or
the dead loads shall be multiplied by the factor 1,1.

2. Construction Notes

21 Ramps shall not hang from ropes, neither
when operating nor in the stowed position.

2.2 The inclination of the ramp should in general
not exceed the ratio 1:10.

2.3 The dimensions of locking devices shall
match the forces arising and shall guarantee the water-
tightness of the hull if the ramp acts as external hull
closure.

24 Ramps shall be provided with welded-on or
bolted-on anti-slip safeguards. Anti-slip paint may in
special cases be permitted in lieu thereof.

25 Ramps and ramp deck openings shall have
scratch boards and railings. The boundary conditions
of movable railings, barriers, etc. (colour markings,
photoelectric barriers, warning signals) shall in each
individual case be clarified with the TL Head Office

as regards their extent and need.

2.6 Ramps shall have a notice affixed durably
and easily visible and showing the permissible load
(SWL).

3. Dimensioning

3.1 The loads on ramps caused by vehicles and
transported goods can be taken as for internal decks
defined in Chapter 102 - Hull Structures and Ship
Equipment, Section 5, F.

The dimensioning has to be based on the safety factors

for dead and live loads defined in Table 3.2.

3.2 In general, the permissible deflection for ramps
in working position shall not exceed the following:

f = £/200

—h
I

deflection

~
|

= spacing of supports

In the stowed position the deflection may not endanger
neither the watertightness of the ship nor any vehicles
underneath.

3.3 The calculations for the dimensioning of the
ramp plating are prescribed in the TL Rules Chapter 50-
Guidelines for the Construction and Survey of Lifting
Appliances, Section 6, D.2.

4. Examination and Testing

4.1 The essential drawings have to be submitted
to TL and the manufacturing process may only start
after final approval by TL.

4.2 The manufacturing process shall be closely
followed by a TL Surveyor and intermediate

examinations will be performed.

Table 3.2  Safety factors for calculation

Position | Dead Live
Additional forces
of ramp | loads | loads

Working Static inclinations of at

condition 1.0 1.2 least + 5° athwartships

and  2° fore and aft if

Ramp not otherwise defined by

moving 1.1 11 the Naval Authority

Dynamic forces due to

ship motion acc. to

Stowed
» 1,0 1,0 [Chapter 102 - Hull Struc-
position ) .
tures and Ship Equip-
ment, Section 5, B.
4.3 Tests with live loads shall be executed after

completion on board. The detailed type and scope of
the tests will be agreed case by case on the basis of a
test program prepared by the manufacturer.
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A. General

1. Scope

If the requirements of this Section are met, the notation
RAS will be assigned to a supplying as well as to a
receiving ship, see Chapter 101 - Classification and
Surveys, Section 2, C.

2. Other Rules

This Section is based on the TL Rules Chapter 50 -_
Guidelines for the Construction and Survey of Lifting
Appliances, as amended. All aspects not defined there
shall be treated in accordance with this Section.

Note

For ships of NATO nations reference is made to publication
ATP 16(D)/ MTP16(D): "Replenishment at Sea".

3. Documents to be submitted for approval

31 The documents listed below will be examined
by TL. TL may ask for additional documents or
calculations, if needed for approval. They have to be
submitted at least in triplicate in pursuable condition
for examination of the:

3.2 Arrangement

- Definition of operational requirements

- Overall arrangement of the system

- Description of the overall function

- Rigging plans

3.3 Supporting structural parts

derrick

- Shop drawings for the masts, posts,

booms

- Foundations of all kinds including counter points

at the ships to be supplied

- Strength calculations

- Welding and testing plans

3.4 Operating gear

Details of ropes, rope-end connections, rope sheaves

- Sectional and assembly drawings with parts list
of lifting winches, all mechanical and hydraulic
systems, if any.

- Hydraulic circuit diagrams, pneumatic sys.
diagrams, part lists, piping details

- Design calculations

- Types, tech. specifications,quantities of all Mil.-

Std. transfer equipment

- Data sheets with standard construction
components
3.5 Electrical installation

Description of function with list of elements

Details of the
enclosures of the drive motors employed

rated characteristics and types of

Wiring diagrams, cable listing, verification of cable design

Details of all safety devices including alarms, etc.

Control equipment

3.6 Operating manual

All operation procedures and safety precautions have to
be summarized in an operating manual.

4. General Requirements for All Types of RAS
Systems

For successful replenishment at sea installations also the
following characteristics of the participating ships have to
be proven in advance:

41 Stability

The board to board RAS systems (esp. e.g. High Line or
FAST systems) create transverse forces at relatively
high positions above the waterline to both ships. It has to
be investigated, if these forces would be critical for any
stability case.
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For stability requirements see TL Rules for Hull

Structures and Ship Equipment, Section 2.

4.2 Seakeeping ability

It is recommended that both participating ships are
equipped with measures for stabilization in the seaway.
Otherwise uncontrolled ship movements in relation to
each other will create additional dynamic forces in the
replenishment equipment, which cannot be calculated
easily. By achieving this anticipated stable seagoing
capability, the possibility of practicing RAS can be shifted
to higher grades of seaway, which may represent a

tactical advantage.

The requirements for stabilization in the seaway are
specified in Section 2, C. to J. If these requirements are
achieved, Class Notation SEAKEEP may be assigned to
the ship.

4.3 Manoeuvrability

For the board to board/abeam as well as the stern to
bow/astern transfer methods both participating ships
need a sufficient level of manoeuvrability to avoid again
additional dynamic forces or even ship collision. The
necessary manoeuvrability will also depend on the
operating conditions (e.g. speed range for ships, desired
ship distance, etc. during RAS) to be defined by the
Naval Authority.

The requirements for rudder and manoeuvring
arrangements are specified in the TL Rules for Hull
Structures and Ship Equipment, Section 12 and for
steering gears in Section 2, B. The comprehensive
requirements for azimuthing propulsors as active
manoeuvring possibility are defined in the TL Rules for

Propulsion Plants, Section 7B.

4.4 Redundancy of machinery

During the RAS procedure it would be very disturbing if
one of the participating ships would brake away because
of troubles with or even total loss of propulsion.

As demonstrated especially in Chapters 104, 105 and
106 of TL Naval Rules, TL requires definitely a greater
number and variety of redundancy measures concerning

propulsion machinery. These requirements

have to be met by ships classed by TL and practising
RAS.

B. Systems for Transfer of Personnel and Dry
Goods

1. General

1.1 Safety precautions

111 A good communication has to be established
from bridge to bridge and from transfer station to
transfer station by telephone lines between the ships.
In addition hand and flag signals shall be available.

The responsibilities have to be clearly defined.

1.1.2 It is recommended to use a distance line during
all abeam replenishment at sea operations. This
line shall be equipped with different signs for day
operations respectively with different lamps for night
operations which make the reached distance at any
time clear for the personnel at the bridges.

113 All personnel assigned to replenishment
operations has to be thoroughly instructed and shall
wear safety clothes and equipment. Only essential
personnel shall be admitted at a transfer station during
replenishment.

11.4 For conveyance of persons or manned
equipment use may be made only of high line transfer
systems whose SWL corresponds to at least twice the
permissible total weight of the loose gear for conveying
persons or manned equipment.

1.1.5 Guardrails shall not be lowered unless
absolutely necessary; if they are lowered, temporary life
lines are to be rigged.

1.2 Emergency breakaway
During replenishment at sea an emergency breakaway,
caused e.g. by loss of power, gyro compass or steering

failure, enemy attack, etc. must be considered.

1.21 The objective is to disengage quickly without

damaging the rigs or endangering personnel.
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1.2.2 During an ongoing personnel transfer the
breakaway can only be started if the person in transition

has safely reached the receiving ship.

1.2.3 Emergency tools, like axes, hammers, pliers,
marlinespikes, wire rope cutters shall be kept ready at

the transfer stations.

1.2.4  On the winches used for replenishment at sea
the wire rope ends shall be secured to the winch drum
by only one wire rope clip or specially designed clamp
or by a hemp tail line that itself is secured to the barrel.

In case of power loss winches shall be controlled by the
brakes and wires slacked off (paid off) by use of the
brakes. Extreme care should be exercised when trailing

wires are in the water.

1.2.5 A tensioned wire rope shall not be released or
cut. If excessive tension develops, the crews of both

ships have to clear the replenishment areas.

2, High Line System

21 Arrangement

This system is suitable for the board to board transfer of
persons and dry goods up to a nominal lifting capacity of
abt. 300 kg, see Fig. 4.1. As no special winches are used

the transfer capacity is limited.

2.2 System elements

The system shall contain the following main elements:

- Manila high line as support line for the traveller
block, to be operated manually on board of the

supplying ship

- Release hook of the support line at the counter
point on the receiving ship

- Traveller block running on the support line for a
chair to transfer one/two persons (the chair should
have eye-catching paintwork, the person must be
protected against dropping out during travelling)
or rigged litter for a wounded/ill person or for light

cargo, like mail, etc.

- Manila line for hauling out to be operated
manually onboard of the receiving ship

- Manila line for hauling in to be operated manually
onboard of the supplying ship

Further details are contained in Table 4.1 and Fig. 4.1.

23 Operation control

Operation to be carried out manually only by specially

trained crews on both ships.

3. Wire High Line System

3.1 Arrangement

For this type in principle the same arrangement is used
as for the high line system, but using a derrick boom at
the supplying ship and winches for line handling, see Fig.
4.2. Therefore the nominal lifting capacity can be
increased to abt. 1000 - 2000 kg.

3.2 System elements

The system shall contain the following main elements:

- Wire high line as support line for the traveller
block running from the top of a derrick boom at the
supplying ship to the counter point at the receiving
ship

- Pallets for material transport

- Support line winch for automatic constant tension
at the supplying ship to keep the supporting high
line in right tension even, if the working distance

of the ships is varying

- Wire lines for hauling in and out with an auxiliary
winch at the supplying ship and a wind-

lass/capstan at the receiving ship
- Cargo drop reel at the hook of the traveller block
to avoid coordinated tightening and releasing of

the lines

Further details are contained in Fig. 4.2 and in Table 4.2.
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Table 4.1 Equipment for high line transfer system
Number
Pos. Designation of Equipment Supplying | Receiving Remarks
ship ship
1 Support line 1 32 mm dia / 300 kg SWL
2 Eye plate for support line 2 1
3 Release hook - 1
4 |Support line block 2 -
5 [Traveller block running on support line 1
6 |Connecting shackle system 1
7  |Wire preventer 1
8a/b |Transfer at sea chair or rigged litter 1 alternatively
9 Outhaul line - 1 16 mm dia, braided
10 {Inhaul line 1 - 16 mm dia, braided
11 |Eye plate for haul line block
12 |Haul line block

Supplying Ship

normal working distance abt, 40 m

Figure 4.1 High line transfer system for personnel transport and dry cargo of limited size

Receiving Ship
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4. Fast Automatic Shuttle Transfer System

4.1 Arrangement

Where a FAST (Fast Automatic Shuttle Transfer) system
is installed, the arrangement has to be designed
according to Fig. 4.3 and shall contain the following main

elements:

- M-frames or posts with mechanically lifted or

lowered sliding padeyes on both ships

- Hydraulic/pneumatic  suspension cylinder/ten-
sioning device to avoid load peaks on the support

line

- High line as support line, which is always kept

under constant tension by a special winch

- Wire lines for hauling in and out the traveller block

operated by hauling winches

Therefore the nominal lifting capacity can be increased
up to abt. 2000 - 4000 kg. For further capacity increase
the required additional measures are to be agreed with
TL.

Further details are contained in Fig. 4.3 and Table 4.3.

4.2 Operation control

421 The system is to be operated from a central
control stand at the supplying ship which oversees the
complete operation. The standard procedure of material
transfer shall follow an electronic data processing
program (EDP) initiated from the supplying ship. If
this program fails, manually controlled operation must

be possible.

4.2.2 All movements of sliding blocks, cylinders,
etc. have to be controlled by limit and emergency limit
switches. The automated main and auxiliary winches
have to be equipped with overload protections to

safely avoid rope breaking.

4.2.3 If the main electrical supply systems of the
ships fail, the brake feeding shall be automatically
switched to emergency power supply or battery feeding.
In addition it must be possible to open and close
the brakes of main and auxiliary winches manually in

a controlled way.

4.24 Al controls and electronic equipment shall
be concentrated in an extra replenishment control

room which is properly ventilated and heated.

Note:

If a shipyard installs or a Naval Authority operates a greater
number of replenishment systems it is recommended to
establish a testing station at a quay of the shipyard or at a
naval base. This station shall be equipped with winches for
simulating the counterpart of the ship to be tested. An EDP
shall simulate the movements of the "ship ashore". This station
can serve for the initial tests of a new system, but also to
optimise tests after repairs or for the periodical surveys

according to E.

C. Systems for Replenishment of Liquids from
Board to Board

1. General

1.1 Safety precautions

In addition to the general safety precautions defined in
B.1. the following precautions are mandatory during fuel

replenishment:

111 No smoking is allowed during the replenishment
operation. Adequate signs have to be installed at the

operation stations.

1.1.2  All necessary fire fighting equipment must be

stowed near the replenishment operation station.

1.1.3  All hose fittings, couplings and tools used for
the replenishment of aviation fuel or other gasoline

products shall be made of non-ferrous material.
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Table 4.2

Equipment for wire high line transfer system

Pos.

Designation of Equipment Supplying Receiving

Number

ship ship

Remarks

Support line

1 1000-2000 kg SWL

Eye plate for support line block

Release hook

Support line block

Support line winch (constant tension) -

Traveller block

Hook system

QOuthaul line

1
—_

Inhaul line

Eye plate for haul line block

Haul line block

Haul line windlass

=0 NN —
N N

_—] A A -
ol Bl 2 3l ©] ®| N 2| ;| B w| ]~

Capstan / winch for inhaul

1
—_

—
N

Derrick mast

-
(&)}

Derrick boom

-
®»

Span tackle

—_
~

Span line shackle

-
oo

Lower span tackle block

-
©

Upper span tackle block

N
o

Span bearing

N
e

Lead block

N
N

Span winch

2 Al N2 A~
1

[
z Supplying Ship
R T o OO L e CoR R

Figure 4.2 Wire high line transfer system for dry cargo

normal working distance abt, 40 m
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Table 4.3

Equipment for FAST system

Pos.

Designation of Equipment

Number

Supplying
ship

Receiving
ship

Remarks

M-frame or RAS post

1

Up to 4000 kg SWL

RAS post

Sliding padeye

1

Padeye drive (chain drive)

1

Hydraulic or screw drive as option

Release hook

Al Al Al

Support line

Eye plate for support line

Support line block

Tensioning device (hydraulic cylinder)

Support line winch (constant tension)

Al Al al

Traveller block running on support line

Hook system

[R5 R N SN G
ol Bl 2 3l ©] @ N| o ;| B wf | =~

Outhaul line

—
N

Inhaul line

15

Eye plate for outhaul line block

16

Inhaul line / outhaul line block

17

Eye plate for inhaul line block

18

Haul line winch

1

Alternative with only an outhaul line operated from the del

ivering ship:

19

Travelling surf

1

20

Release hook

1

21

Surf hook

22

Messenger line

N
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1.1.4  Aground/earth wire must be rigged between the
ships during aviation fuel and gasoline replenish-ment. It
shall be connected before the hose is brought on board
of the receiving ship and disconnected only after the hose
is clear of the receiving ship.

1.2 Emergency breakaway

In addition to the general emergency breakaway re-
quirements defined in B.1. the following requirements are
recommended for fuel replenishment:

- The pumping system at the supplying ship shall
be able to stop the liquid transfer immediately at
the moment an emergency breakaway becomes

apparent

- A breakable spool coupling which may be struck
with a sledge hammer has to be provided at the

receiving ship

1.3 Hose cleaning after liquid transfer

1.3.1 At the supplying ship installations have to be
provided to remove the excess liquids from the hoses,
avoid spillage to the sea and make the system ready
for the next replenishment. The two following methods

may be used.

1.3.2  Blowing the hoses through with air respectively
with NO2 or inert gas for gasoline hoses.

It must be ensured that at the end of the replenishment
procedure the receiving ship has still enough volume in
the tanks for the receipt of the additional fuel from the
blow through. The necessary volume depends on the
actual size of the replenishment installation.

Only a medium with a low pressure of not more than 6

kg/cm? is allowed to be injected into the hose.

1.3.3  For removing the liquid in the hose by back
suction the pressure has to be limited by creating it by a
venturi effect at the piping manifold of the supplying ship
when the liquid is recycling through the manifold. If the
whole residual liquid cannot be removed from the
replenishment hoses by this method totally, back

suction has to be combined with the blow through method

according to 1.3.2.

2. Standard Tension Replenishment Alongside
Method
21 Arrangement

The STREAM (Standard Tension Replenishment
Alongside Method) system is a ram tensioned, span-wire
rig for relatively large distances between the ships (from
25 m up to abt. 55 m) and up to three transfer hoses at
one replenishment station, see Fig. 4.4.

2.2 System elements

The system shall contain the following main elements:

- A hose assembly which shall consist of easy to
handle hose lengths with tight and secured
couplings in between, flow-through saddles,
riding line fittings and the male fuelling probe at
the outside end

- High mast or post at the supplying ship to rig from
there the high support line to a counterpoint with

quick slipping device at the receiving ship

- Main winch with ram tensioner at the supplying

ship to achieve constant pull of the support line

- Up to four traveller blocks on the support line

- Auxiliary winches with wire ropes for positioning
and hauling in the traveller blocks

- Female receiver for the probe of the hose
assembly and rigging devices for support line,
messenger and riding lines at the receiving ship

Further details are contained in Fig. 4.4 and Table 4.4

23 Operation control

2.31 For liquid transfers the operation and control

concept, which has to be submitted to TL, shall consider
the following requirements:

TURK LOYDU — NAVAL SHIP TECHNOLOGY, SHIP OPERATION INSTALLATIONS AND AUXILIARY SYSTEMS-
JANUARY 2022



4-10 Section 4 — Equipment for Replenishment at Sea
Table 4.4 Equipment for STREAM system
Number
Pos. Designation of equipment Supplying Receiving Remarks
ship ship
1 M-frame or RAS post 1 -
2 Hose assembly 1 -
3 Probe receiver assembly - 1
4 Eye plate for support line 1 1
5 Support line block or release hook 1 1
6 Support line 1 -
7 RAM tensioner 1 - or only constant tension winch
8 Support line winch 1 -
9 Free traveller block 2-3 -
10 |Traveller block for saddles 3 -
11 |Flow-through saddle 4 - up to two further saddles below
12 |Inhaul line 3 - 1 inhaul line for saddle 3 & 4
13 |Block with anti-toppling device 1 -
14  |Inhaul line eye plate 4 -
15 |Inhaul line block 4 -
16 |Haul line winch 3 -
17 |Stress wire to outboard saddle 1 - prevents hose from taking strain
18 |Riding line including block & tackle - 2-4 secures hose to receiving ship
19 |Eye plate - 2-4 for riding lines
20 |Horn cleat - 2-4 for riding lines
21 |Hose messenger 1 - for hose outhaul (1)
22 |Ground / earth wire 1 - for aviation fuel and gasoline (1)
(1) not shown in Fig. 4.4
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- The number of revolutions of the delivery pump is

to be controlled on the supplying ship

- Variation of supply pressure must be possible

- Automatic shut down of the liquid transfer at
minimum revolutions of the pump to avoid lack of

pump lubrication must be provided

- Automatic shut down of the liquid transfer is to be
arranged for if suddenly the delivery pressure is
dropping, e.g. resulting from a breaking of the
transfer hose

- Automatic shut down of the liquid transfer at
overpressure at the tanks of the receiving ship
must be available

- Possibility for emergency shut down must be

given

2.3.2 The tanks in the receiving ship are in general
dimensioned for the relatively lowest pressure in the
transfer system. Therefore it must be checked before
the start of every liquid transfer that the ventilation

pipes are open.

233 It is recommended to install a pressure
measuring system with direct feed back to the shut

down control of the system in the tanks to be filled.
2.3.4 Quick closing valves have to be installed on

both ends of the transfer hose to minimize spillage to

the sea in case of hose breaking.
2.3.5 At the supplying ship different pumps, piping
systems, transfer hoses, etc. have to be provided for

each type of liquid to avoid pollution of the liquids.

3. Large Derrick System

3.1 Arrangement

If a normal working distance between the ships of abt. 37

to 43 m is required, the large derrick system

according to Fig. 4.5, has to be used. For distances which
are less and in the range of abt. 30 m the similar close-in
method with less saddles according to Fig. 4.6 and Table

4.6 has to be applied.

3.2 System elements

The system shall contain the following main elements:

- A hose assembly which shall consist of easy to
handle hose lengths with tight and secured
couplings in between, flow through saddles, riding
line fittings, securing adapters and shut-off valve
with breakable spool coupling or probe coupling,

male at the outside end

- High mast or M-frame with large derrick at the
supplying ship to carry the major part of the hose

to the receiving ship

- Lines and auxiliary winches for derrick movement

- Recovery line to the fore end of the hose with

winch at the supplying ship

- Hose line from the fore end of the hose assembly

to an auxiliary winch at the receiving ship

- Saddle lines to several saddles for hose support

with winches

- Quick release coupling or probe coupling, female
and rigging devices for messenger and hose line
at the receiving ship

Further details are contained in Fig. 4.5 and Table 4.5.

3.3 Operation control

An operation control according to 2.3 has to be estab-
lished.
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Table 4.5 Equipment for large derrick system

Number
Pos. Designation of equipment Supplying Receiving Remarks
ship ship
1 M-frame or high mast 1 -
2 Large derrick 1 -
3 Span tackle 1-3 - Derrick movement & position
4 Span winch 1-3
5 Hose assembly 1 -
6 Quick release or probe coupling - 1
7 Recovery line 1 - For hose inhaul
8 Eyeplate for recovery line block 2 -
9 Recovery line block 2 -
10 Recovery line winch 1 -
11 Saddle line 3 -
12 Lead block for saddle line 3-6 -
13 Saddle line block 3-6 -
14 Saddle line winch 3 -
15 Saddle Line tackle block 1 -
16 Hose line - 1
17 Eyeplate for hose line - 1-2
18 Release hook for hose line - 1
19 Hose line block - 1-2
20 Hose line winch - 1
21 Hose messenger 1 - for hose outhaul (1)
22 Ground / earth wire 1 - for aviation fuel and gasoline (1)
(1) not shown in Fig. 4.5
3 2 134 OXO

EERNIEY - ;

Supplying Ship 1 norme working distance 37 -43m Recsiving Ship &

— -

Figure 4.5 Large derrick system for liquid transfer
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D. Systems for Replenishment of Liquids via
the Stern
1. Arrangement

For this system the receiving ship has to be positioned
sidewards (abt. 12 m) aft of the stern of the supply ship
(150 - 200 m depending on actual weather). The
supplying ship has to put the hose with the liquid to be
transferred via its stern to the sea. The floating hose may
be taken on board of the receiving ship at the bow area,
see Fig. 4.7, or at the stern, see Fig. 4.8.

2, System Elements

For safe operation such a system shall contain the
following main elements:

- Float assembly with spout type float and hose rig
messenger connected to the outside end of the
hose to establish the connection between the two
ships

- Floating hose assembly with quick closing valves
at both ends to minimise oil spillage in case of
hose damage

- The couplings between the pipe systems of the
ships and the floating hose must be kept free of
pulling forces from the floating hose by pendants
to mooring points on the ships

- Marker buoy with adequate wire line to define the
position of the receiving ship in relation to the
supplying ship. Thus it shall be guaranteed that
the transfer hose forms always a loop and no
towing forces are transferred to the floating hose.

Further details are contained in Fig. 4.7, 4.8 and in Table

4.8. All other precautions for the liquid transfer are the

same as defined in C.

3. Loads

The loads acting on the system are mainly depending on:

- Maximum speed planned for replenishment

- Distance between the ships

- Volume of liquid to be transferred in a time unit

These parameters have to be defined by the Naval
Authority.

Note
If no other loads are defined, the approximate values given in
Table 4.7 may be used.

E. Approval and Testing
1. Tests During Manufacturing
1.1 As a basis for approval and testing a complete

set of documents as described in A. 3. has to be
submitted to TL in due time before start of the
manufacturing.

1.2 The manufacturing process has to be surveyed
and confirmed in writing by TL Surveyors.

1.3 All accessories, like chains, blocks, shackles
of the RAS system have to be tested with a static load
of 2,0 x nominal load and certified by a TL Surveyor.

1.4 Load bearing ropes and wires need a test
certificate for being pulled to destruction. Support
ropes used for personnel transport need a TL Material
Certificate, all other wire ropes a manufacturer inspection
certificate.

1.5 Hydraulic cylinders, pumps and motors are to be
subjected to function and pressure tests in the presence
of the TL Surveyor. The test pressure amounts to 1.5
times the maximum operating pressure pmax, but in case
of operating pressures above 200 bar it need not be more

than pmax + 100 bar.

1.6 For the finished winches an inspection has to
be carried out including especially:

- Visual inspection

- Idle running test

- Test and adjustment of brakes

- Functional test as far as possible

- Static overload test with 2,0 x nominal holding
capacity
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Table 4.6  Equipment for close-in system
Number
Pos. Designation of equipment Supplying Receiving Remarks
ship ship
1 M-frame or high mast 1 -
2 Small derrick 1 -
3 Span tackle / guy tackles 1- - Derrick movement & position
4 Span winch / guy winches 1-3
5 Hose assembly 1 -
6 Quick release or probe coupling - 1
7 Recovery line 1 - For hose inhaul
8 Recovery line eye plate 1 -
9 Recovery line block 1 -
10 Recovery line winch 1 -
11 Saddle line 2 -
12 Saddle line link 2-4 -
13 Saddle line tackle block 1 -
14 Saddle line block 2-4 -
15 Saddle line winch 2 -
16 Hose line - 1
17 Hose line eye plate - 1-2
18 Release hook for hose line - 1
19 Hose line block - 1-2
20 Hose line winch - 1
21 Hose messenger 1 - for hose outhaul (1)
22 Ground / earth wire 1 - for aviation fuel and gasoline (1)
(1) not shown in Fig. 4.6
3 2 8 9) (14
B
5 T 1 4 181
13 q 3
Supplying Ship " normal working distance about 30 m Recelving Ship
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Table 477  Approximate loads for liquid transfer via the stern

Diameter of floating hose Load on supplying ship Load on receiving ship
[mm] [kN] [kN]
DN65 32 32
DN 150 50 50

P bt 100-170m

T—————= direction of movement

Receiving Ship

Supplying Ship

Figure 4.7 Stern /bow system for liquid transfer

2, Initial Tests of the Equipment Ready for
Operation on Board

21 Tests before being taken into use

These tests have to be carried out by the manufacturer,
with the equipment installed completely aboard, in
presence of TL. Adequate test installations shall be

available to carry out all tests.

A test program and the operation manuals have to be
submitted to TL for approval.

Prior to the main tests the manufacturer has to test the

electrical equipment according to IEC 60364-6.

2.2 Visual check

Before and after the function and overload tests the

complete system shall undergo a visual check. All wire
ropes have to be rigged in their planned position.

2.3 Static overload test

About 10 % up to 20 % of all counter points of the RAS
system shall be tested with 2 x nominal load. The counter
points to be tested shall be selected by the Naval

Authority and agreed by TL

24 Function tests

241 A dynamic function test has to be executed
with 1,25 x nominal load. All operational functions
have to be tested for the full range of the horizontal
and vertical inclination angles o and y respectively
and 3 of the wire ropes between the supplying ship
and the receiving ship. For loads see also Chapter 102 -
Hull Structures and Ship Equipment, Section 5, H.4.
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Table 4.8  Equipment for replenishment via the stern

Number
Pos. Designation of Equipment Supplying Receiving Remarks
ship ship
1 Float assembly 1 - Spout-type float & messenger
2 Hose assembly 1 - Float assistance by air filling
3 Pendant for hose-assembly 2 -
4 Roller fairlead 1 1
5 Capstan or auxiliary winch 1 1
6 Connecting pendant - 1 Including safety hook
7 Eyeplate for pendant - 1
8 Recovery line 1 -
9 Marker buoy 1 -
10 |Marker buoy line 1 -
abt. 100-170m ﬂ\
— : direction of mo
@! Receiving Ship S sth
Figure 4.8 Stern/stern system for liquid transfer
Note 243 The tests have to be executed for port and

If no other definitions are available from the Naval Authority
the inclinations defined in Table 4.9 may be chosen for the

different replenishment systems.

242 During the tests all safety functions have to
be checked by simulation of relevant situations, like
overload protection, limit switches, emergency stops,
etc. All steering and control possibilities and their
control indicators have to be tested.
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starboard installations if existing on board.
244 The certificate and the Class Notation RAS for

the system becomes valid if all tests have been carried
out successfully with the required test loads.
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Table 4.9  Range of wire rope inclinations on the supplying ship and on the receiving ship

Replenishment Supplying Ship Receiving Ship

System Angle o (1) Angle f (2) Angle y (1) Angle 6 (2)
High line +/-50° +/- 20° +/- 50° +/- 20°
Wire high line +/-50° 0°- 20° +/- 50° - 10°/+ 20°
FAST-system +/- 30° + 10°%-20° (3) +/- 30° 0°- 20°
STREAM-system +/-50° 0°- 20° +/- 50° 0°- 20°
Large derrick +/- 30° -30° +/- 30° -30°
Close in +/-50° 0°-45° +/- 50° +20°

(1) Angle of the vertical wire rope plane in relation to the y-z-plane of the ships (not shown in figures)

(2) Angle of the wire rope in relation to the x-y-plane of the ships as shown in the figures

(3) High position
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A. Windlasses
1. General
1.1 Scope

The following rules apply to bower anchor windlasses,
stern anchor windlasses, combined anchor and mooring
winches and chain stoppers. For anchors and chains,
see Chapter 102 - Hull Structures and Ship Equipment,
Section 18.

1.2 Documents for approval

The following plans showing the design specifications,
the standard of compliance, engineering analyses and
details of construction, as applicable, are to be submitted
to TL for evaluation:

* Windlass design specifications; anchor and
chain cable particulars; anchorage depth;
performance criteria; standard of compliance.

* Windlass arrangement plan showing all of the
components of the anchoring/mooring system
such as the prime mover, shafting, cable lifter,
anchors and chain cables; mooring winches,
wires and fairleads, if they form part of the

windlass machinery; brakes; controls; etc.

* Dimensions, materials, welding details, as
applicable, of all torque-transmitting (shafts,
gears, clutches, couplings, coupling bolts, etc.)
and all load bearing (shaft bearings, cable lifter,
sheaves, drums, bed-frames, etc.) components
of the windlass and of the winch, where
applicable, including brakes, chain stopper (if
fitted) and foundation.

* Hydraulic system, to include:

i) Piping diagram along with system design
pressure,

ii) Safety valves arrangement and settings,

iii) Material specifications for pipes and
equipment,

iv) Typical pipe joints, as applicable, and

v) Technical data and details for hydraulic
motors.

* Electric one line diagram along with cable
specification and size; motor controller;
protective device rating or setting; as applicable.

¢« Control, monitoring and  instrumentation

arrangements.

» Engineering analyses for torque-transmitting and
load-bearing components demonstrating their
compliance with recognized standards or codes
of practice.

Analyses for gears are to be in accordance with
a recognized standard.

* Plans and data for windlass electric motors
including associated gears rated 50 kW and

over.

* Calculations demonstrating that the windlass
prime mover is capable of attaining the hoisting
speed, the required continuous duty pull, and the
overload capacity are to be submitted if the “load
testing” including “overload” capacity of the

entire windlass unit is not carried out at the shop

* Operation and maintenance procedures for the
anchor windlass are to be incorporated in the

vessel operations manual.

1.3 Confirmed standards of compliance

The design, construction and testing of windlasses are to
conform to an acceptable standard or code of practice.
To be considered acceptable, the standard or code of
practice is to specify criteria for stresses, performance
and testing.

Essential standards presently recognized by TL are
follows:

- ISO 7825 (2017) :Deck machinery general
requirements

- ISO 4568 (2006) :Shipbuilding - Sea-going
vessels -Windlasses and anchor capstans

TURK LOYDU — NAVAL SHIP TECHNOLOGY, SHIP OPERATION INSTALLATIONS AND AUXILIARY SYSTEMS-
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- SNAME T & R Bulletin 3-15 (2018): Guide to
the Design and Testing of Anchor Windlasses

for Merchant Ships

- JIS F6714 (1995): Windlasses

2. Materials

21 Approved materials

2.1.1 The following provisions are to be applied to the

choice of materials.

2.1.1.1 As arule important load-transmitting components
of the windlasses are generally to be made of steel or
cast steel complying with the TL Rules Chapter 2 -
Materials, especially Chapter 103 - Special Materials for

Naval Ships.

With the consent of TL, cast iron may be used for certain
components.

Pressure vessels should in general be made of steel,
cast steel or with the consent of TL nodular cast iron with
a predominantly ferritic matrix.

For welded structures, the TL Rules Chapter 3 - Welding
are to be observed.

2.1.1.2 The pipes of hydraulic windlasses are to be
made of seamless or longitudinally welded steel tubes.
The use of cold-drawn, unannealed tubes is not
permitted.

At points where they are exposed to damage, copper
pipes for control lines are to be provided with protective
shielding and are to be safeguarded against hardening

due to vibration by the use of suitable fastenings.

2.1.1.3 High-pressure hose assemblies may be used
for short pipe connections subject to compliance with
Section 8, if this is necessary due to vibrations or
flexibly mounted units.

2.1.1.4 The materials used for pressurized components
including the seals must be suitable for the hydraulic oil

in use.

2.1.2 Cable lifters and chain pulleys are generally to
be made of cast steel. Nodular cast iron is permitted for
stud link chain cables of

up to a diameter of 50 mm for grade K 1

up to a diameter of 42 mm for grade K 2

up to a diameter of 35 mm for grade K 3.

In special cases, nodular cast iron may also be used for

larger chain diameters by arrangement with TL.
Grey cast iron is permitted for stud link chain cables of

up to a diameter of 30 mm for grade K 1

up to a diameter of 25 mm for grade K 2

up to a diameter of 21 mm for grade K 3.
2.2 Testing of materials
221 The materials for forged, rolled and cast parts
which are stressed by the pull of the chain when the cable
lifter is disengaged (main shaft, cable lifter, brake bands,
bed frame, brake spindles, brake bolts, tension straps,
stopper bar, chain pulley and axle) are to be tested under
the supervision of TL in accordance with the TL Rules
Chapter 2 - Materials.
In case of housing and frame of anchor windlasses an
Manufacturer Inspection Certificate issued by the
manufacturer may be accepted as proof.
In the case of anchor windlasses for chains up to a
diameter of 14 mm a Manufacturer Inspection Certificate
issued by the manufacturer may be accepted as proof.
2.2.2 In the case of hydraulic systems, the material used
for pipes, see Section 8, Table 8.3, as well as for
pressure vessels is also to be tested.
3. Design and Equipment

3.1 Type of drive

311 Windlasses are normally to be driven by an
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engine which is independent of other deck machinery.
The piping systems of hydraulic windlass engines may
be connected to other hydraulic or steam systems
provided that this is permissible for the latter. The
windlasses must, however, be capable of being operated

independently of other connected systems.

3.1.2 In the case of hydraulic drives with a piping
system connected to other hydraulic systems it is

recommended that a second pump unit is fitted.

3.1.3 In the case of windlasses with two cable
lifters it must also be possible to engage both cable

lifters simultaneously.

3.2 Reversing mechanism

Power-driven windlasses must be reversible. For
windlasses on ships with a restricted service range up to
K50/20 and on agreement with TL a reversing
mechanism may be dispensed with.

3.3 Overload protection

For the protection of the mechanical parts in the event of
the windlass jamming, an overload protection, e.g. slip
coupling, relief valve, is to be fitted to limit the maximum
torque of the drive engine (cf. 4.1.2). The setting of the
overload protection is to be specified, e.g. in the
operating instructions.

34 Couplings

Windlasses are to be fitted with disengageable couplings
between the cable lifter and the drive shaft. In case of an
emergency, hydraulic or electrically operated clutches

must be capable of being disengaged by hand.

If the coupling between cable lifter and drive shaft is
disengaged, it shall be possible to pay out the anchor

without motive power.

35 Braking equipment

Windlasses must be fitted with cable lifter brakes which
are capable of holding a load in accordance with 4.2.3
with the cable lifter disengaged. In addition, where the
gear mechanism is not of self-locking type, a device like
gearing brake, lowering brake or oil hydraulic brake is to

be fitted to prevent paying out of the chain should the

power unit fail while the cable lifter is engaged.

3.6 Pipes

For the design and dimensions of pipes, valves, fittings,
pressure vessels, etc. Section 16 - Pressure Vessels and
Section 8 - Pipes, Valves, Fittings and Pumps, A., B., C.,
D. and U. are to be applied, as appropriate, to hydraulic

piping systems.

3.7 Cable lifters

Cable lifters shall have at least five snugs.

3.8 Windlass as warping winch

Combined windlasses and warping or mooring winches
shall not be subjected to excessive loads even when the
maximum pull is exerted on the warping rope.

3.9 Electrical equipment

The electrical equipment is to comply with Chapter 105 -

Electrical Installations, Section 7, E.2.

3.9.1 Electric Motors

Electric motors are to meet the requirements of TL and
those rated 50 kW and over are to be certified. Motors
exposed to weather are to have enclosures suitable for
their location as provided for in the requirements of TL.
Where gears are fitted, they are to meet the requirements
of TL and those rated 50 kW and over are to be certified.

3.9.2 Electrical Circuits

Motor branch circuits are to be protected in accordance
with the provisions of TL and cable sizing is to be in
accordance with the requirements of TL. Electrical cables
installed in locations subjected to the sea are to be
provided with effective mechanical protection.

3.10 Hydraulic equipment

For oil level indicators see Section 2, B.3.13.1. For filters
see Section 14, B.3.3.
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3.1 Protection of Mechanical Components

To protect mechanical parts including component
housings, a suitable protection system is to be fitted to
limit the speed and torque at the prime mover.
Consideration is to be given to a means to contain debris
consequent to a severe damage of the prime mover due
to over speed in the event of uncontrolled rendering of
the cable, particularly when an axial piston

type hydraulic motor forms the prime mover.

4. Power and Design

4.1 Driving power

411 Depending on the grade of the chain cable and

anchor depth windlasses must be capable of exerting the

following nominal pull at a mean speed of at least 0,15

m/s:
Z = Nominal pull [N]
Z = d?(f+0,27 - (h-82,5))
d = Diameter of anchor chain [mm]
h = Anchor depth [m]
f = Nominal pull factor [-]
Grade of chain K1 K2 K3

f 37,5 42,5 47,5

The calculation of nominal pull shall be based on a
minimum anchor depth of 82,5 m.

The pull of stern windlasses with an anchor rope can be
determined by reference to the anchor weight and the
diameter of the corresponding chain cable.

41.2 The nominal output of the power units must
be such that the conditions specified in 4.1.1 can be
met for 30 minutes without interruption. In addition,
the power units must be capable of developing a

maximum torque corresponding to a maximum pull of

Zmax = 1,5-2 [N]

at a reduced speed, for at least two minutes.

4.1.3 An additional reduction gear stage may be

fitted in order to achieve the maximum torque.

4.2 Design of transmission elements and chain
stoppers

421 The basis for the design of the load-
transmitting components of windlasses and chain
stoppers are the anchors and chain cables specified in
Chapter 102 - Hull Structures and Ship Equipment,
Section 18.

4.2.2 The cable lifter brake is to be so designed that
the anchor and chain can be safely stopped while
paying out the chain cable.

4.2.3 The dimensional design of those parts of the
windlass which are subjected to the chain pull when
the cable lifter is disengaged (cable lifter, main shaft,
braking equipment, bedframe and deck fastening) is to
be based on a theoretical pull equal to 80 % of the
nominal breaking load of the chain as specified in the
TL Rules Chapter 3 - Welding. The design of the main
shaft has to take account of the braking forces, and the
cable lifter brake shall not slip when subjected to this

4.2.4 The theoretical pull may be reduced to 45 %
of the nominal breaking load for the chain, provided
that a chain stopper approved by TL is also fitted.

4.2.5 The design of all other windlass components is
to be based upon a force acting on the cable lifter pitch
circle and equal to the maximum pull specified in 4.1.2.

4.2.6 At the theoretical pull specified in 4.2.3 and
4.2 .4, the force exerted on the brake handwheel shall not
exceed 500 N.

4.2.7 The dimensional design of chain stoppers is to
be based on a theoretical pull equal to 80 % of the

nominal breaking load of the chain.

4.2.8 The total stresses applied to components must
be below the minimum vyield point of the materials

used.
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4.2.9 The foundations and pedestals of windlasses
and chain stoppers are governed by the Rules in Chapter
102 - Hull Structures and Ship Equipment, Section 14,
B.4.

4.3 Strength requirements to resist green sea

forces

4.31 The following measures for the attachment of a
windlass have to be applied if the windlass is located
within the forward quarter length of the ship and has to

resist green sea forces.

As pressures and associated areas are to be assumed
(Fig. 5.1):

- 200 kN/m? normal to the shaft axis and away
from the forward perpendicular, over the
projected area in this direction

- 150 kN/m? parallel to the shaft axis and acting
both inboard and outboard separately, over the
multiple of f times the projected area in this

direction

f=1+ B/H, but not greater than 2,5

B = Width of windlass measured parallel to the shaft
axis [m]
H = Overall height of the windlass [m]

Where mooring winches are integral with the anchor
windlass, they are to be considered as part of the

windlass.
4.3.2 Forces in the bolts, chocks and stoppers
securing the windlass to the deck, caused by green sea

forces specified in 4.3.1, are to be calculated.

The windlass is supported by N bolt groups, each
containing one or more bolts (Fig. 5.2).

The axial forces Ri in bolt group (or bolt) i, positive in
tension, is to be obtained from:

R = Pxh xi Ai/ Ix [kN]

Ryi=PyhyiAilly [kN]
Rxi = Rxi + Ryi = Resi [kN]
Px = Force acting normal to the shaft axis [kN]
Py = Force acting parallel to the shaft axis, either

inboard or outboard whichever gives the greater
force in bolt group i [kN]

h = Shaft height above the windlass mounting [cm]
xi, yi = x and y coordinates of bolt group i from the

centroid of all N bolt groups, positive in the
direction opposite to that of the applied force

[cm]
Ai = Cross sectional area of all bolts in groupi [cm?]
Ix = ZAixi?for N bolt groups [cm?]
ly = X Aivyi?for N bolt groups [cm*]
Rsi = Static reaction at bolt group i, due to weight of

windlass [kN]

4.3.3  Shear forces Fxi and Fyi applied to the bolt group
i, and the resultant combined force are to be obtained

from:
P, -a- m
Fy :% [kN]
P,-a-m
Fy; :% [kN]
)5
F, :(inz +Fyiz)° [kN]
a = Coefficient of friction, to be taken equal to 0,5
mw = Weight-force of windlass [kN]
N = Number of bolt groups

Axial tensile and compressive forces and lateral forces
calculated in 4.3.1, 4.3.2 and 4.3.3 are also to be

considered in the design of the supporting structure.
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N
I H VY

Centre line of
windlass

Note:
P, to be examined from both inboard and
outboard directions separately - see 4.3.2.
The sign convention for y; is reversed when
Py i1s from the opposite direction as shown.

Figure 5.1 Direction of forces and weight

Coordinates x; and y; are shown as either
Px positive (+ve) or negative (-ve)

Figure 5.2 Sign convention
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4.3.4 Tensile axial stresses in the individual bolts in
each bolt group i are to be calculated. The horizontal
forces Fxi and Fyi are normally to be reacted by shear

chocks.

Where "fitted" bolts are designed to support these shear
forces in one or both directions, the von Mises equivalent
stresses in the individual bolts are to be calculated, and
compared to the stress under proof load.

Where pourable resins are incorporated in the holding
down arrangement, due account is to be taken in the

calculations.

The safety factor against bolt proof strength is to be not

less than 2,0.
5. Tests in the Manufacturer's Factory
5.1 Testing of driving engines

Section 2, B.5.1 is applicable as appropriate.

5.2 Pressure and tightness tests

Section 2, B.5.2 is applicable as appropriate.

5.3 Final inspection and operational testing

5.3.1 Following manufacture, windlasses are required
to undergo final inspection and operational
testing at the maximum pull. The hauling-in speed is
to be verified with continuous application of the
nominal pull. During the tests, particular attention is to
be given to the testing and, where necessary, setting of

braking and safety equipment.

In the case of anchor windlasses for chains > 14 mm in
diameter this test is to be performed in the presence of
the TL Surveyor.

In the case of anchor windlasses for chains < 14 mm
diameter, the manufacturer's inspection certificate may

suffice.

5.3.2  Where the manufacturing factory does not have
adequate facilities, the aforementioned tests including
the adjustment of the overload protection can be carried
out on board ship. In these cases, functional testing in
the manufacturer's factory is to be performed under no-

load condition.

5.3.3 Following manufacture, chain stoppers are
required to undergo final inspection and operational

testing in the presence of the TL Surveyor.

54 Shop Inspection and Testing

Windlasses are to be inspected during fabrication at the
manufacturers’ facilities by a Surveyor for conformance
with the approved plans. Acceptance tests, as specified
in the specified standard of compliance, are to be
witnessed by the Surveyor and include the following

tests, as a minimum.

5.4.1 No-load test. The windlass is to be run without
load at nominal speed in each direction for a total of 30
minutes. If the windlass is provided with a gear change,
additional run in each direction for 5 minutes at each gear

change is required.

5.4.2 Load test. The windlass is to be tested to verify
that the continuous duty pull, overload capacity and

hoisting speed as specified in 4 can be attained.

Where the manufacturing works does not have adequate
facilities, these tests, including the adjustment of the
overload protection, can be carried out on board ship. In
these cases, functional testing in the manufacturer’s

works is to be performed under no-load conditions.

5.4.3  Brake capacity test. The holding power of the
brake is to be verified either through testing or by
calculation.

6. Shipboard Trials (SAT)

Each windlass is to be tested under working conditions
after installation onboard to demonstrate satisfactory

operation.
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Each unit is to be independently tested for braking, clutch
functioning, lowering and hoisting of chain cable and
anchor, proper riding of the chain over the cable lifter,
proper transit of the chain through the hawse pipe and
the chain pipe, and effecting proper stowage of the chain
and the anchor.

It is to be confirmed that anchors properly seat in the
stored position and that chain stoppers function as
designed if fitted.

The mean hoisting speed, as specified in 4.1.1 is to be
measured and verified.

The braking capacity is to be tested by intermittently
paying out and holding the chain cable by means of the
application of the brake.

Where the available water depth is insufficient, the

proposed test method will be specially considered.

7. Marking

Windlass shall be permanently marked with the following

information:

- Nominal size of the windlass (e.g. 100/3/45 is
the size designation of a windlass for 100 mm
diameter chain cable of grade TL-K 3 with a
holding load of 45% of the breaking load of the
chain cable)

- Maximum anchorage depth, in meters.

B. Special Requirements for Anchor Capstans

1. Basis for design and equipment

The basic requirements defined for windlasses in A. in

respect to materials, driving power, tests, etc. are also

valid for capstans.

2. Additional Requirements

21 The foundation of the capstan is to be

connected to the reinforced edge of the deck opening for

the capstan by bolts and a suitable sealing system has to

guarantee that the connection is watertight.

2.2 The operation of the capstan is to be estab-
lished by a handwheel or similar device on the top of the
capstan or a powered drive system via a stand alone
control console. Such a watertight console has to be
situated at a position from where a good observation of
the anchoring procedure will be possible.

3. Capstan as Warping Device

Where a warping head is installed on top of the anchor
cable lifter and the capstan is used also for warping
duties the design must ensure that the two functions are
only used alternatively i.e. not at the same time. The
warping part has to fulfill the requirements defined in C.

C. Warping / Mooring Winches and Capstans
1. General
11 Scope

The following requirements apply to warping winches
and capstans. Also mooring winches with drums and
constant pull are considered. For mooring ropes see
Chapter 102 - Hull Structures and Ship Equipment,
Section 18, Tables 18.1 and 18.2.

1.2 Documents for approval

For each type of winch or capstan circuit diagrams of the
hydraulic or electrical systems, assembly cross sectional
drawings for the drive system and connection to support,
accompanied with detailed drawings of the main shaft,
mooring head, bearings, gearshafts, clutch (if applicable)
and brake are to be submitted in triplicate for approval.
Nominal and maximum rope pull for which the equipment
is designed for will be declared in the technical
specification document.

One copy of a description of the mooring winch or
capstan including the proposed overload protection is
likewise to be submitted.
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2. Materials

21 As a rule, load transmitting components of
the winch shall be made of steel or cast steel complying
with the TL Rules Chapter 2- Metallic Materials,
especially Chapter 103 -Special Materials for Naval
Ships. With the consent of TL, cast iron may be used for

certain components.

2.2 The mooring heads are generally to be made
of cast steel.

23 The materials for forged, rolled and cast parts
which are stressed by the pull of the mooring rope are
to be tested in accordance with the TL Rules defined
in 2.1.

3. Design and Equipment

3.1 Layout

The maximum pulling force at the warping head shall be
in accordance with 80 % of the breaking loads for the
relevant mooring ropes as defined in Chapter 102 - Hull
Structures and Ship Equipment, Section 18, Table 18.1.
The drive must provide a working speed of 10 m/min for
the maximum pull. The speed shall not be lower than 30
m/min for the hauling of a slipped mooring line. The
nominal output of the power unit must be such that the
maximum torque can be developed for 30 minutes
without interruption.

During operation the mooring lines have to pass first the
hawses before reaching the winch or capstan, thus
avoiding unforeseeable pulling directions.

3.2 Direct estimate of mooring forces

If deemed necessary in special cases, a direct estimate
of the mooring loads on the winch head can be found
under the assumption that a bow and a stern winch are

hauling the ship to the quay.

The mooring load Fx on a winch head caused by water
resistance may be calculated as follows

Fu = 0,5 - qun - cfud - Aun [KN]

qui = Dynamic pressure of water at the underwater
hull

= 0,5 p- w2 [kN/m?

P = Density of the water [t/m?]

VH = Hauling speed at the winch head [m/s]
equivalent to ship's transverse speed

cun = Form coefficient of underwater hull [-]

AuH

Underwater lateral area [m?]

The mooring load Fw on a winch head caused by wind

resistance may be calculated as follows:

Fw = 0,5 - qaH - ctan - Aan [KN]

QAH = Dynamic pressure of wind above the hull's
design waterline

= 05 p-vw? [kN/m?

pL = Density of the air [t/m?]
the content of water in the air has to be
considered

vw = Transverse wind speed + vy [m/s]

CAH = Form coefficient for the ship's hull above

design  waterline, substructures and
deckhouses [-]

AnH = Lateral area of the ship's hull above design
waterline, superstructures and deckhouses
[m?]

The total hauling force Fror at a winch is:
Fror=Fu+ Fw [kN]
3.3 Mooring winches with constant pull
This type of winch is equipped with an additional drum for

storage of the mooring line, which can be kept under a

constant, adjustable pull.
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3.31 The mooring rope must be fastened on the
winch drum to hold the mooring line with a pull of
80 % of the nominal breaking load of the mooring

line.

3.3.2 The diameter of the winch drum must not be
less than 16 times the rope diameter and the drum
must be capable of winding up the full length of a
mooring rope as prescribed in Chapter 102 - Hull

Structures and Ship Equipment, Section 18, Table 18.1.

34 Equipment

The equipment for mooring winches is to be provided in
analogous way as defined in A. and B.

4. Testing

4.1 Following manufacture warping and mooring
winches and capstans are required to undergo final
inspection and operational testing at the maximum
pull in the manufacturer's factory. The warping
or hauling speed is to be verified with continuous
application of the nominal pull. During the tests, particular
attention is to be given to the testing and, where
necessary, to setting of braking and to the safety
equipment.

4.2 Where the manufacturer does not have
adequate facilities, the aforementioned tests can be
carried out on board ship. In these cases functional
testing in the factory is to be performed under no-load
conditions.

D. Towing Equipment

1. If naval ships shall also be equipped for active
towing, the Class Notation TOW may be assigned, if the

following requirements are met.

2, Towing may be effected by the use of towing
winches as defined in the TL Hull Rules, Section 29, D.5.

3. For tow ropes see TL Hull Rules, Section 29,
D.4.
4. For accessory towing gear components see the

TL Hull Rules, Section 29, D.1. — D.3.

5. If elements of the mooring equipment shall be
used for towing, the maximum permissible loads on such
elements are to be clearly marked.

6. The testing of the towing equipment at the
workshop, on board and during the bollard test shall
follow the requirements of the TL Hull Rules, Section 29,
D.6.

7. Towing Winch Emergency Release Systems

For details of towing winch emergency release systems
see, TL Machinery Rules, Chapter 4, Section 11, B.5.
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A. Starting Equipment

1. General

Means are to be provided to ensure that auxiliary
engines, other equipment and the propulsion machinery
can be started even after “black-out” and "dead ship”
conditions as defined in Section 1, B. This is to be
considered especially for electronically controlled
engines (common rail).

2, Starting with Compressed Air

21 Main engines which are started with com-
pressed air are to be equipped with at least two starting
air compressors. At least one of the air compressors
must be driven independently of the main engine and
must supply at least 50 % of the total capacity required.

2.2 The total capacity of the starting air
compressors is to be such that the starting air receivers
designed in accordance with 2.4 or 2.5, as applicable,
can be charged from atmospheric pressure to their final
pressure within one hour.

Normally, compressors of equal capacity are to be
installed.

This does not apply to an emergency air compressor
which may be provided to meet the requirement stated in
1.

2.3 If the main engine is started with compressed
air, the available starting air is to be divided between
at least two starting air receivers of approximately
equal size which can be used independently of each

other.

24 The total capacity of air receivers is to be
sufficient to provide, without being replenished, not less
than 12 consecutive starts alternating between Ahead
and Astern of each main engine of the reversible type,
and not less than six starts of each main non-reversible
type engine connected to a controllable pitch propeller or

other device enabling the start without opposite torque.

2.5 With multi-engine installations the number of

start-up operations per engine may, with TL's agreement,
be reduced according to the concept of the propulsion
plant.

2.6 If starting air systems for auxiliaries or for
supplying pneumatically operated regulating and
manoeuvring equipment or tyfon units are to be fed from
the main starting air receivers, due attention is to be paid
to the air consumption of this equipment when calculating

the capacity of the main starting air receivers.

2.7 Other consumers with a high air consumption,
apart from those mentioned in 2.6, may not be connected
to the main starting air system. Separate air supplies are
to be provided for these units. Deviations require the

agreement of TL.

2.8 For the approximate calculation of the starting
air storage capacity, the formulae given in B. may be

used.

29 If the starting air systems of different engines
are fed by one receiver it is to be ensured that the
receiver air pressure cannot fall below the highest of the
different systems minimum starting pressures.

3. Electrical Starting Equipment

31 Where main engines are started electrically,
two mutually independent starter batteries are to be
installed. The batteries are to be so arranged that they
cannot be connected in parallel with each other. Each
battery must enable the main engine to be started from

cold.

The total capacity of the starter batteries must be
sufficient for the provisions according to 2.4 or 2.5 for an

execution within 30 minutes.

3.2 If two or more auxiliary engines are started
electrically, at least two mutually independent batteries
are to be provided. Where starter batteries for the main
engine are fitted, the use of these batteries are not

permitted.

The capacity of the batteries must be sufficient for at least
three start-up operations per engine.
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If only one of the auxiliary engines is started electrically,

one battery is sufficient.

3.3 The starter batteries may only be used for
starting and preheating, where applicable and for

monitoring equipment belonging to the engine.

34 Steps are to be taken to ensure that the
batteries are kept charged and the charge level is

monitored.

4. Equipment to Start From Dead Ship
Condition

To overcome the dead ship condition (see Section 1,
B.2.5) the following measures are to be provided
alternatively for three consecutive starts.

4.1 Mobile equipment

411 Electrical starting

If the internal combustion engines driving the generators
in the electrical power generation plants are started
electrically, at least two portable power delivering
devices (gen sets or special batteries) of sufficient size to
load or substitute the starting batteries of any engine are

to be provided.

These devices have to be seaworthy stored at different
locations from where the electrical power generation
plants can be reached easily. Gen sets are to be started
by hand or hydraulically with hand pump. These devices
have to be checked for correct functioning in regular
intervals.

41.2  Starting with compressed air

If the internal combustion engines driving the generators
in the electrical power generation plants are started with
compressed air, at least two independent, portable gas
cylinders of sufficient size and containing air with the
necessary pressure for starting the engines are to be

provided.

Such gas cylinders have to be seaworthy stored at
different definite locations, are to be clearly marked and

shall be never used for other duties. The internal

pressure is to be checked in regular intervals. At the
same place a high pressure hose for connecting the gas
cylinder to the engines has to be stored. At the engines
a suitable connection possibility with closing/reducing
valve is to be provided.

If the internal combustion engine driving the generator
needs also electrical power for operation (e.g. for control
tasks, etc.) respective measures according to 4.1.1 have

to be provided in addition.

41.3 Alternative methods

Alternative, effective measures may be proposed, but
have to be approved by TL.

4.2 Fixed emergency generator

If the Class Notation NSC is assigned, instead of the
measures according to 4.1 an emergency generator set
is to be provided. The requirements for this equipment
are specified in the TL, Chapter 105, Electrical
Installations, Section 19, B.4.

B. Approximate Calculation of the Starting Air
Supply
1. Starting Air for Installations with Non-

Reversible Engines

For each non-reversible four-stroke main engine driving
a controllable pitch propeller or where starting without
torque resistance is possible, the following assumptions
may be used. For an initial pressure of 30 bar and a final
pressure of 9 bar in the starting air receivers, the
preliminary calculation of the starting air supply may be
performed as follows though it shall not be less than

needed for 6 start-up operations:
H
1=0,209-3—(z+0,056 . o -nA +0.9) Vp ¢
D 9

J =  Total capacity of the starting air receivers for

starting without torque resistance [dm?]
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D = Cylinder bore [mm]
H = Stroke [mm]
Vh = Swept volume of one cylinder [dm3]

Peperm=  Maximum permissible working pressure of the

starting air receiver [bar]
z = Number of cylinders

Pee = Mean effective working pressure in cylinder at

rated power [bar]

c = 1 for pepem!\ =30 bar

- 0,0584
IR (O.11-0.05 Inp, )

for pe,zu > 30 bar, if no pressure-reducing valve is fitted.
e = Euler's number (2,718....)

If a pressure-reducing valve is fitted, which reduces the
pressure pe,perm t0 the starting pressure pa, the value of
"c" shown in Fig. 6.1 is to be used.

The following values of na are to be applied:

na=0,06 - no + 14 where no <1000
na=0,25-no-176 where no> 1000

No [min-'] = rated speed

2. If auxiliary engines are started by compressed
air, sufficient capacity for three consecutive starts of each

auxiliary engine is to be provided. The total capacity J of
the starting air receivers may be the half.

C. Air Compressors
1. General
1.1 Scope

The following requirements apply to reciprocating

compressors of the normal marine types. Where it is
intended to install compressors to which the following
rules and calculation formulae cannot be applied, TL

requires proof of their suitability for shipboard use.

1.2 Documents for approval

Drawings showing longitudinal and transverse cross-
sections, the crankshaft and the connecting rod are to be

submitted to TL in triplicate for each compressor type.

2. Materials

21 Approved materials

In general, the crankshafts and connecting rods of
reciprocating compressors shall be made of steel, cast
steel or nodular cast iron according to the TL Chapter 2
- Materials. The use of special cast iron alloys is to be

agreed with TL.

2.2 Material testing

Material tests are to be performed on crankshafts with a
calculated crank pin diameter > 50 mm. For crank pin
diameters < 50 mm manufacturer inspection certificates
are sufficient.

3. Crankshaft dimensions

3.1 The diameters of journals and crank pins are to

be determined as follows:

dk:o,lzﬁﬁ/pzpdcl Cyy -@QHHEL)

dk

Minimum pin/journal diameter [mm]

W)
In

Cylinder bore for single-stage compressors

[mm]

= Dmna = cylinder bore of the second stage
two-stage compressors with separate

pistons,
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0,80

0,70

0,60

0,50

0,45

30 40

60 70

Pe,perm [bar] —_—

Fig. 2.7 The value of “c” where a pressure — reducing valve is fitted

1,4 - Dug for two stage compressors with a
stepped piston as in Fig. 6.2,

\D%4-Djy for two-stage compressors

with a differential piston as in Fig. 6.3.

= Design pressure PR, applicable up to 40 bar,

= Piston stroke [mm]

= Distance between main bearing centers where
one crank is located between two bearings. L is
to be substituted by L1 = 0,85 - L where two

cranks at different angles are located between
two main bearings, or by L= 0,95 - L where 2

or 3 connecting rods are mounted on one crank.
1,0 where the cylinders are in line
1,2 where the cylinders arranged 90°

1,5 where the cylinders arranged 60° \-Vorw
1,8 where the cylinders arranged 45° type
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C1 = Coefficient according to Table 6.1 [-]
z = Number of cylinders [-]
Cw = Material factor according to Table 6.2 or 6.3,

depending on the tensile strength Rm [N/mm?] of
the material.

Figure 6.2 Cylinder bores for compressors with a

stepped piston

Figure 6.3  Cylinder bores for compressors with a
differential piston

3.2 Where increased strength is achieved by a
favourable configuration of the crankshaft, smaller values

of dk may be approved.

Table 6.1 Values of C4

z 1 2 4 6 28
C1 1,0 1,1 1,2 1,3 1,4
4, Construction and Fittings
41 General

411 Cooler dimensions are to be based on a sea-

water temperature of at least 32 °C in case of water
cooling, and on an air temperature of at least 45 °C in
case of air cooling, unless higher temperatures are
dictated by the temperature conditions related to the
ship's tasks or by the location of the compressors or

cooling air intakes.

Where fresh water cooling is used, the cooling water inlet
temperature shall not exceed 40 °C.

Table 6.2 Values of Cw for steel shafts

Rm [N/mm?] Cw
400 1,03
440 0,94
480 0,91
520 0,85
560 0,79
600 0,77
640 0,74

=680 0,70
720 (1) 0,66
2760 (1) 0,64
(1) Only for drop-forged crankshafts

Table 6.3 Values of Cw for nodular cast iron shafts

Rm [N/mm?] Cw
370 1,20
400 1,10
500 1,08
600 0,98
700 0,94

=800 0,90

4.1.2 Unless they are provided with open discharges,
the cooling water spaces of compressors and coolers
must be fitted with safety valves or rupture discs of
sufficient cross-sectional area.

4.1.3 High-pressure stage air coolers shall not be

located in the compressor cooling water space.

4.2 Safety valves and pressure gauges

4.21 Every compressor stage must be equipped
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with a suitable safety valve which cannot be blocked
and which prevents the maximum permissible working
pressure from being exceeded by more than 10 %
even when the delivery line has been shut off. The
setting of the safety valve must be secured to prevent
unauthorized alteration.

4.2.2 Each compressor stage must be fitted with a
suitable pressure gauge, the scale of which must indicate

the relevant maximum permissible working pressure.

4.2.3 Where one compressor stage comprises sev
eral cylinders which can be shut off individually, each
cylinder must be equipped with a safety valve and a
pressure gauge.

4.3 Air compressors with oil-lubricated

pressure spaces

4.3.1 The compressed air temperature, measured
directly at the discharge from the individual stages,
may not exceed 160 °C for multi-stage compressors or
200 °C for single-stage compressors. For discharge
pressures of up to 10 bar, temperatures may be higher
by 20 °C.

4.3.2 Compressors with a power consumption of
more than 20 kW should be fitted with thermometers
at the individual discharge connections, wherever this
is possible. If this is not practicable, they are to be
mounted at the inlet end of the pressure line. The
thermometers are to be marked with the maximum
permissible temperatures.

4.3.3 Behind the final stage, all compressors are to

be equipped with a water trap and an aftercooler.

4.3.4 Water traps, aftercoolers and the compressed
air spaces between the stages must be provided with
discharge devices at their lowest points.

4.4 Name plate

Every compressor is to carry a name plate with the

following information:

- Manufacturer

- Year of construction

- Effective suction rate [m3/h]

- Discharge pressure [bar]

- Speed [min"]

- Power consumption [kW]

5. Tests

5.1 Pressure tests

51.1 Cylinders and cylinder liners are to be subjected
to hydraulic pressure tests at 1,5 times the final pressure
of the stage concerned.

5.1.2 The compressed air chambers of the inter
coolers and aftercoolers of air compressors are to be
subjected to hydraulic pressure tests at 1,5 times the final
pressure of the stage concerned.

5.2 Final inspections and testing

Compressors are to be subjected to a performance test

at the manufacturer's works under supervision of TL and
are to be presented for final inspection.
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A. General

1. Scope

The following requirements apply to the storage of liquid
fuels, lubricating and hydraulic oils as well as to oil

residues.
2. Definitions
21 Service tanks

Service tanks are settling tanks and daily service tanks
including aviation fuel tanks which supply consumers

directly.

2.2 Changeable tanks

Changeable tanks are tanks which may be used
alternatively for liquid fuels or ballast water. Changeable

tanks are to be treated as fuel tanks.

3. Documents for Approval

A tank plan is to be submitted for approval in triplicate or
electronically via EPAS. It should include particulars
regarding arrangement, type of media and volume of the
tanks as well as the specification of the maximum height

of the overflow level.

B. Storage of Liquid Fuels for Ship Operation
1. General Safety Precautions for Liquid Fuels
11 The fuel supply is to be stored in several

tanks so that, even in the event of damage to the bot
tom of one of the tanks, the fuel supply will not be

entirely lost.

No fuel tanks or tanks for the carriage of flammable
liquids may be arranged forward of the collision bulkhead.

1.2 Tanks and pipes are to be so located and
equipped that fuel may not spread either inside the
ship or on deck and may not be ignited by hot surfaces

or electrical equipment. The tanks are to be fitted with

air and overflow pipes as safeguards against

overpressure, see Section 8, R.2.

1.3 For fuel tanks and tanks of supply ships, a
filling ratio of 95 % is permissible.

1.4 Fuel tanks are to be separated by cofferdams
from tanks containing lubricating, hydraulic or edible
oil as well as from tanks containing boiler feed water,
condensate or drinking water. This does not apply to
tanks for used lubricating oil which will not be used on
board anymore.

15 On small ships the arrangement of
cofferdams according to 1.4 may be dispensed with
upon approval by TL, provided that the common
boundaries between the tanks are arranged in
accordance with Chapter 102 - Hull Structures and
Ship Equipment, Section 10, A.1.5.

2. Location and Dimensioning of Fuel Tanks

21 Fuel tanks may be located above engines,
boilers, turbines and other equipment with a high surface
temperature (above 220 °C) only if adequate spill trays
are provided below such tanks and if they are protected
against heat radiation. Surface temperatures of the
elements without insulation and lagging have to be

considered.

2.2 Fuel tanks are to be designed as an integral
part of the ship's structure. If this is not possible, the
tanks shall be located adjacent to an engine room
bulkhead and the tank top of the double bottom. The
arrangement of fuel tanks adjacent to cofferdams
required by MARPOL | Reg. 12 A is acceptable. The
arrangement of free-standing fuel tanks inside engine
rooms is to be avoided. Tank locations which do not

conform to these rules require the approval of TL.

2.3 For the current consumption of fuel,
separated service tanks, e.g. day tanks, have to be
provided for the different types of consumers, e.g. main

propulsion machinery, generator sets, etc..
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The volume of the different service tanks must be

sufficient for operation of 8 hours at cruising speed vm.

24 For number and capacity of the fuel oil service
tanks see Section 8, G.10

3. Fuel tank Fittings and Mountings

3.1 For filling and suction lines see Section 8, G.,

for air, overflow and sounding pipes, see Section 8, R.

3.2 Service tanks are to be so arranged that water
and residues can settle out despite the movement of

the ship at sea.

Fuel tanks located above the double bottom are to be

fitted with water drains with self-closing shut-off valves.

At the deepest position of the tank a suction line for
pumping out residual fuel and water has to be provided.
These lines of the different tanks shall be connected to
the oil separator or oily water tank. If it is not possible to
install a suction pipe a hose connection shall be
provided. For fuel tanks drain pipes to the overflow tank
shall be arranged. The shut-down valves shall be

secured in a closed position.

3.3 Tank gauges

3.31 The following tank gauges are permitted:

- Qil-level indicating devices (type-tested) with
central monitoring

- Sounding pipes in addition

3.3.2 Sight glasses and oil gauges fitted directly on
the side of the tank and cylindrical glass oil gauges are

not permitted.

3.3.3  Sounding pipes of fuel tanks may not terminate
in accommodation spaces, nor they shall terminate in
spaces where the risk of ignition of spillage from the
sounding pipes might arise.

3.3.4 Sounding pipes should terminate outside
machinery spaces. Where this is not possible, the
following requirements are to be met:

- Oil level gauges are to be provided in addition

to the sounding pipes.

- Sounding pipes are either to terminate in
locations remote from ignition hazards or they are
to be effectively screened to prevent that spillage
through the sounding pipes may come into

contact with a source of ignition.

- The sounding pipes are to be fitted with self-
closing shut-off devices and self-closing test

valves.

In addition Section 8, R has to be considered.

3.3.5 Sounding pipes and oil level indicating
devicesare permitted only where they do not require
penetration below the tank top and where their failure or
over-filling of the tanks cannot result in the release of fuel.

4. Fastenings of Appliances And Fittings on

Fuel Tanks Inside Machinery Spaces

4.1 Appliances, mountings and fittings which are
not part of the fuel tank equipment may be fitted to
tank walls only by means of intermediate supports. To
free-standing tanks only components which are part of

the tank equipment may be fitted.
4.2 Valves and pipe connections are to be
attached to doubler flanges welded to the tank surfaces.

Holes for bolts must not be drilled in the tank surfaces.

Instead of doubler flanges, thick walled pipe stubs with
flange connections may be welded into the tank walls.

5. Testing for Tightness

Fuel tanks are to be tested for tightness in accordance
with Chapter 102 - Hull Structures and Ship Equipment,
Section 10, D.

6. Fuels With a Flash Point of < 60 °C

6.1 If for special reasons fuel with a flash point

between 43 °C and 60 °C is used for ship operation,
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special tanks have to be provided for this fuel.
Additional safety measures will become necessary
and have to be approved by TL. It has to be ensured
that the temperature in the spaces, where the fuel is
stored or consumed, stays always 10 °C below the flash

point.

Connections to fuel tanks with other flash points are not
permissible.

6.2 Storage of petrol

Where in exceptional cases petrol can be used for the
drive of ship safety pumps and outboard motors, the
storage of petrol is only permitted in seawater resistant
and heat protected jettisoning devices on the free deck. A
maximum stock of 200 litres in suitable canisters of 20 {
capacity each may be stored on board. For bigger
volumes additional measures subject to TL approval will

become necessary.

C. Storage of Lubricating and Hydraulic Oils

1. Tank Arrangement

Different types of lubricating oil may be stored in tanks
arranged besides each other.

Furthermore the rules of Part A, Chapter 1 - Hull,
Section 12, A. are to be applied analogously.

2. Tank Fittings and Mountings

21 Filing and suction lines of lubricating oil and
hydraulic oil tanks, see Section 8, 1.2.2.

2.2 For tank sounding devices for oil tanks, see
B.3.3.1, B.3.3.3 and B.3.3.4; in addition Section 8, R.
has to be considered.

23 For the mounting of appliances and fittings
on the tanks B.4. is to be applied.

3. Capacity and Construction of Lubricating Oil
Tanks
31 Lubricating oil circulation tanks shall be

sufficiently large to ensure that the dwelling time of the oil
is long enough for the expulsion of air bubbles, settling
out of residues etc. With a maximum permissible filling
level of about 85 %, the tanks must be large enough to
hold at least the lubricating oil contained in the entire

circulation system including the contents of gravity tanks.

3.2 Measures, such as the provision of baffles or
limber holes consistent with structural strength
requirements, particularly relating to the machinery bed
plate, are to be provided to ensure that the entire content
of the tank remains in circulation. Limber holes should
be located as near the bottom of the tank as possible.
Suction pipe connections should be placed as far as
practicable away from the oil drain pipe so that neither
air nor sludge may be sucked up irrespective of the heel
of the ship likely to be encountered during service.

33 Lubricating oil drain tanks are to be equipped
with sufficiently dimensioned air pipes.

D. Storage of Aviation Fuel
1. General
1.1 For the storage of aviation fuel the safety

measures according to B.1 are to be applied

analogously.

1.2 The stock of aviation fuel has to be stored in
two or more aviation fuel storage tanks.

13 A storage in only one tank is permissible if a
limited volume (< 10 m?3) is stored or if the arrange-ment
on board does not allow several storage tanks.

14 For the direct fuelling an aviation fuel service

tank has to be provided.

2. Capacity and construction of aviation fuel
tanks
21 The service tanks according to 1.4 are not to

be included in the necessary volume of the storage
tanks.
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2.2 The service tank has to be constructed to allow
a settling of impurities and water, e.g. by arrangement of
a water pocket. For drainage see also Section 8, H.6.2.

23 Aviation fuel tanks have to be provided with

a suitable coating.

3. Arrangement of Aviation Fuel Tanks

341 For the arrangement of the aviation fuel tanks
the requirements according to Section 8, H. are to be

observed.

3.2 Aviation fuel tanks may not be arranged directly
at the shell.

4. Tank Equipment

41 The construction of the filling and the outlet

pipes has to be in accordance with Section 8, H.3.

4.2 For sounding equipment of the tanks see
Section 8, H.6.1.

4.3 For the mounting of devices and fittings, B.4.

has to be applied analogously.

4.4 For ventilation and overflow equipment as
well as drainage and sampling devices, see Section 8,
H.6.2.

5. Additional Requirements
If the flash point of the aviation fuel is < 60 °C, additional

requirements as defined in B.6. have to be observed
analogously.

E. Storage of Oil Residues

1. Arrangement and Capacity of Sludge Tanks
1.1 Sludge tanks are to be provided.

1.2 Arrangement and capacity of sludge tanks

have to be defined by the Naval Authority. National

requirements, if any, are to be observed.

2. Tank Heating System

21 If the tank content requires preheating to ensure
pumpability, a tank heating system shall be provided.

2.2 A thermometer is to be fitted and, where

necessary, the tank is to be thermally insulated.

2.3 At tank outlets, heating coils are to be fitted with
means of closing. Steam heating coils are to be provided
with means for testing the condensate for oil between
tank outlet and closing device. Heating coil connections
in tanks normally are to be welded. The provision of
detachable connections is permitted only in exceptional
cases. Inside tanks, heating coils are to be supported in
such a way that they are not subjected to impermissible
stresses due to vibration, particularly at their points of
clamping.

24 For materials, wall thickness and pressure

testing of heating coils see Section 8.

3. Fittings and Mountings of Sludge Tanks

3.1 For tank sounding devices B.3.3 is to be
applied in analogous way.

3.2 For air pipes, see Section 8, R.
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A. General

1. Scope

1.1 These requirements apply to pipes and piping
system, including valves, fittings and pumps, which are
necessary for the operation of the main propulsion plant
together with its auxiliaries and equipment. They also
apply to piping systems used in the operation of the ship
whose failure could directly or indirectly impair the
safety of ship and crew, and to piping systems which

are dealt with in other Sections.

The requirements of this section do not apply to the
following piping systems:

- Gas fuel piping systems of ships subject to the
IGF Code.

- Piping systems for other low flashpoint fuels
defined in SOLAS [I-1/2.29.

1.2 Reference to other TL Rules

- TL Rules Chapter 2 - Materials and Chapter 3 -
Welding

- Section 9 - Fire Protection and Fire
Extinguishing Equipment

- Section 11 - Ventilation Systems and NBC
Protection

- Section 17 - Oil Firing Equipment

- Section 16 - Pressure Vessels

- Section 15 - Auxiliary Steam Boilers

- TL Rules - Guidelines for the Design,
Equipment and Testing of Gas Welding

Installations on Seagoing Ships

- Test Requirements for Mechanical Components
and Equipment

- Regulations  for the  Recognition  of

Manufacturers of Hose Assemblies and
Compensators

2. Documents for approval

The following drawings/documents are to be submitted
for approval in triplicate or electronically via EPAS:

21 Engine room arrangement plan

2.2 Diagrammatic plans of the following piping
systems including all the details necessary for approval,

e.g. lists of valves, fittings and pipes:

- Steam systems

- Fuel systems (bunkering, transfer and supply
systems)

- Seawater cooling systems

- Fresh water cooling systems

- Lubricating oil systems

- Starting air, control air and working air systems
- Exhaust gas systems

- Bilge systems

- Ballast systems

- Cross-flooding arrangements

- Air, overflow and sounding pipes including de-
tails of filling pipe cross sections

- Closed overflow systems

- Sanitary water systems (fresh water, seawater)
- Sewage discharge systems

- Drinking water systems

- Equipment for the treatment and storage of bilge
water and fuel oil residues

- Chilled water systems

- Fuel storage, transfer and replenishment
systems

- Aviation fuel systems

23 For remotely controlled valves:

- Diagrammatic piping plans and diagrammatic
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plans of the arrangement of piping and control
stands in the ship;

- Diagrammatic plans and electrical circuit
diagrams of the control stations and power
units, drawings of as well as the remotely

controlled valves, control stands and the
corresponding pressure accumulators.

24 For steam lines with working temperatures > 400
°C, the corresponding stress calculations together with
isometric data are to be submitted.

25 For pipes, pipe connections and accessories,
as far as not defined otherwise in this Section,
recognized national or international standards have to
be applied.

3. Pipe Classes

For the purpose of testing of pipes, selection of jointing,

welding and heat treatment, pipes are subdivided into
three classes as indicated in Table 8.1.

B. Materials, Testing
1. General
1.1 Materials must be suitable for the proposed

application and comply with TL Rules Chapter 2 -
Materials.

In case of especially corrosive media, TL may impose
special requirements on the materials used.

12 Where non-magnetic construction is required,
non-magnetizable materials are to be selected.

13 Potential
elements are to be kept as small as possible.

differences between contiguous

Table 8.1 Classification of pipes into "pipe classes”

. L Design pressure PR [bar
Medium/type of pipeline Design tpemperature t[ [°C}
Pipe class Il 1]
Corrosive media
Inflammable liquids heated above flash point all (1) i
Inflammable liquids with a flash point of 60 °C or less
Flammable gases
PR > 16 7<PR<16 PR=<7
Steam or and and
t> 300 170 <t <300 t<170
Air, gases (inflammable)
Non-flammable, hydraulic fluids
Boiler feedwater, condensate PR >40 16 <PR <40 PR< 16
Seawater and fresh water for cooling o and and
L : - t>300 200 <t< 300 t<200
Brine in refrigerating plant
Urea for SCR systems*
PR > 16 7<PR<16 PR=<7
Liquid fuels, lubricating oil, flammable hydraulic fluid or and and
t> 150 60 <t<150 t<60
Cargo pipelines for supply tankers - - all
Refrigerants - all -
Open-ended pipelines (without shutoff), e.g. drains, venting i i all
pipes, overflow lines and boiler blowdown lines
(2) Classification in Pipe Class Il is possible if special safety arrangements are available and structural safety precautions
are arranged.
* When piping materials selected according to ISO 18611-3:2014 for Urea in SCR systems.
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14 Potential differences caused by inevitable
combinations of different materials are to be
compensated by suitable measures, such as isolation
and/or protection of the material of lower potential. The
element made of higher potential material shall be
arranged, where possible, downstream.

15 Materials with low heat resistance (melting
point below 925 °C) are not acceptable for piping
systems and components where fire may cause
outflow of flammable liquids, flooding of any watertight
compartment or destruction of watertight integrity.
Deviations from this requirement will be considered on
a case by case basis.

2. Materials

2.1 Material manufacturers

Pipes, elbows, fittings, valve casings, flanges and
semi-finished products are to be certified by TL
according to Table 8.3.

For the use in pipe class Il piping systems an approval
according to other recognized standards may be
accepted.

2.2 Pipes, valves and fittings of steel

Pipes belonging to Classes | and Il must be either
seamless drawn or fabricated by a welding procedure
approved by TL. In general, carbon and carbon-
manganese steel pipes, valves and fittings are not to be
used for temperatures above 400 °C. However, they may
be used for higher temperatures provided that their
metallurgical behaviour and their strength property
according to C.2.3 after 100 000 h of operation are in
accordance with national or international regulations or
standards and if such values are guaranteed by the steel
manufacturer. Otherwise, alloy steels in accordance with
the TL Rules for Materials are to be used.

2.3 Pipes, valves and fittings of copper and
copper alloys

Pipes of copper and copper alloys must be of
seamless drawn material or fabricated by a method

approved by TL. Copper pipes for Classes | and Il
must be seamless.

In general, copper and copper alloy pipe lines shall not
be used for media having temperatures above the
following limits:

- Copper and aluminium brass 200°C
- Copper nickel alloys 300°C
- High-temperature bronze 260°C
24 Pipes, valves and fittings of nodular

ferritic cast iron

Pipes, valves and fittings of nodular ferritic cast iron
according to the Rules for Materials may be accepted for
bilge and ballast pipes within double-bottom tanks and
for other purposes approved by TL. In special cases
(applications corresponding in principle to classes Il
and Ill) and subject to TL's special approval, valves and
fittings made of ferritic nodular cast iron may be
accepted for temperatures up to 350 °C. Nodular ferritic
cast iron for pipes, valves and fittings fitted on the ship's
side must comply with the TL Rules for Materials.

25 Pipes, valves and fittings of lamellar graphite
cast iron (grey cast iron)

Pipes, valves and fittings of grey cast iron may be
accepted on supply tankers for cargo pipes within
cargo tanks and on the weather deck up to a working
pressure of 16 bar.

Ductile materials are be used for cargo hose connections
and distributor headers.

This applies also to the hose connections of fuel and

lubricating oil filling lines.

The use of grey cast iron is not allowed:

- For pipes, valves and fittings for media having
temperatures above 220 °C and for pipelines
subject to water hammer, severe stresses or

vibrations,
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- For sea valves and pipes fitted on the ship sides
and for valves fitted on the collision bulkhead,

- For valves on fuel and oil tanks subject to static
head.

- Relieve valves.

The use of grey cast iron in cases other than those
stated is subjected to TL approval.

2.6 Plastic piping systems

26.1 Plastic pipes may be used after special
approval by TL (1). The use of plastic pipes made of
polyvinyl chloride (PVC) is not permissible. The use of
plastic piping systems is approved for piping systems
included in pipe class Il only. Dependent on the
application and installation location specific means
respectively additional flame tests may be required.

2.6.2 Plastic piping systems including valves, fittings,
connecting pieces etc. are to be designed and
manufactured according to the recognized standards and
be subjected by the manufacturer to a continuous TL
approved quality control (1).

Piping systems and pipe lines made of plastic material
including pipes, valves, fittings, connecting pieces,
whether reinforced or not, must have TL type approval
certificate to be used in marine applications.

2.6.3  Pipe penetrations through watertight bulkheads
and decks as well as through fire divisions are to be
approved by TL.

2.6.4  The requirements for plastic piping systems are
defined in Part B, Machinery, Section 16, B, 2.6.
Depending on the capability of a piping system to
maintain its strength and integrity, there exist three
different levels of fire endurance for piping systems.

Level 1. Piping having passed the fire endurance test
specified in Appendix 1 of IMO Res. A.753(18) as
amended for a duration of a minimum of one hour without
loss of integrity in the dry condition is considered to meet
level 1 fire endurance standard (L1).

Level 1W — Piping systems similar to Level 1 systems
except these systems do not carry flammable fluid or any
gas and a maximum 5% flow loss in the system after
exposure is acceptable (L1W).

Level 2. Piping having passed the fire endurance test
specified in Appendix 1 of IMO Res. A.753(18) as
amended for a duration of a minimum of 30 minutes in
the dry condition is considered to meet level 2 fire
endurance standard (L2).

Level 2W — Piping systems similar to Level 2 systems
except a maximum 5% flow loss in the system after
exposure is acceptable (L2W).

Level 3. Piping having passed the fire endurance test
specified in Appendix 2 of IMO Res. A.753 (18) as
amended for a duration of a minimum of 30 minutes in
the wet condition is considered to meet level 3 fire
endurance standard (L3).

2.6.5 Permitted use of piping depending on fire
endurance, location and piping system is given in Table
8.1a “Fire Endurance Requirement Matrix”.

2.6.6  Plastic pipes and fittings are to be continuously
and permanently marked with the following particulars:

- Manufacturer's marking

- Standard specification number

- Pressure rating

- Material system with which the pipe or fitting is
made

- Outside diameter and wall thickness of pipe

- Year of manufacture

2.6.7 Valves and connecting pieces made of plastic
must, as a minimum requirement, be marked with the
manufacturer's marking and the outside diameter of the
pipe.

2.7 Aluminium and aluminium alloys

Aluminium and aluminium alloys are to comply with TL
Materials Rules and may be used under the same
restrictions as plastic pipes (refer to 2.6 and Table
8.1a), and for temperatures up to 200 °C. Aluminium
and its alloys are not acceptable for use in fire
extinguishing systems.
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Table 8.1a Fire endurance requirement matrix for different piping systems
Piping Systems Location (13)
ping =y A B | ¢c | o | E|] F Jeo|H [ 1] 3 ]K
Cargo ( Flammable cargoes f.p. < 60°C)
1 | cargo lines NA NA L1 NA NA 0 NA [0@10)| 0 NA | L1(2)
Crude oil hi
2 |, rude ofwashing 1 ya NA L1 NA NA 0 NA | 0@o)| o | NA |L1(2)
Ines
3 | Ventlines NA NA NA NA NA 0 NA | 0(10) 0 NA X
Inert Gas
Watt |
4 | Vvoiersea NA NA | o) NA | NA 0(1) o) | o |ow | NA | O
efflluent line
Scrubber effluent
5 I_Cr” erefiuent o) | o | Na NA NA NA NA | o) |ow) | NA | O
Ine
6 | Main line 0 0 L1 NA NA NA NA NA 0 NA L1(6)
7 | Distribution lines NA NA L1 NA NA 0 NA NA 0 NA L1(2)
Flammable Liquids ( f.p. > 60°C)
8 | Cargo lines X X L1 X X NA(3) 0 | 0(10) 0 NA L1
9 | Fuel oil X X L1 X X NA(3) 0 0 0 L1 L1
10 | Lubricating X X L1 X X NA NA NA 0 L1 L1
11 | Hydraulic oil X X L1 X X 0 0 0 0 L1 L1
Seawater (1)
Bil i
12 | Bilge main and L1 | L | X X NA o| o | o] N | L1
branches
13 | Fire mainand L1 L1 L1 X NA NA NA| 0 | o X L1
water spray
14 | Foam system L1W L1W L1W NA NA NA NA NA 0 L1W | L1W
15 | Sprinkler system L1W L1W L3 X NA NA NA 0 0 L3 L3
16 | Ballast L3 L3 L3 L3 X 0(10) 0 0 0 L2W | L2 W
Cooling water,
17 | essential L3 L3 NA NA NA NA NA 0 0 NA L2 W
services
Tank cleaning
18 | services fixed NA NA L3 NA NA 0 NA 0 0 NA L3(2)
machines
Non essential
19 systems 0 0 0 0 0 NA 0 0 0 0 0
Fresh Water
Cooling water,
20 | essential L3 L3 NA NA NA NA 0 0 0 L3 L3
services
21 | Condensate L3 L3 L3 0 0 NA NA | NA | © 0 0
return
Non essential
22 systems 0 0 0 0 0 NA 0 0 0 0 0
Sanitary/Drains/Scuppers
o3 | Deck drains LIWC | away | Na | uaw@y | o NA o| o | o] o 0
(internal) 4)
o4 | Sanitary drains 0 0 NA 0 0 NA 0 0 0 0 0
(internal)
Scuppers and
25 | dischargers 0(1,8) | 0(1,8) | 0(1,8) [ 0(1,8) | 0(1,8) 0 0 0 0 | 0(1,8) 0
(overboard)
Sounding/Air
Water tanks/ dry
26 spaces 0 0 0 0 0 0(10) 0 0 0 0 0
27 g(')'fg)”ks (p.> X X X X X X(3) o |owo)| o X X
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Piping Systems Location (13)
A B c | o | E | F | ¢ | H | J | K
Miscellaneous

28 | Control air L1(5) L1(5) L1(5) L1(5) | L1(5) NA L1(5) | L1(5)

29 Servmt_a air (non 0 0 0 0 0 NA 0 0
essential)

30 | Brine 0 0 NA 0 0 NA NA NA 0 0 0
Auxiliary low

31 | pressure steam L2w L2w 0(9) 0(9) 0(9) 0 0 0 0 0(9) 0(9)
<7 bar)

32 | Central vacuum NA NA NA 0 NA NA NA | NA | © 0 0
cleaners
Exhaust gas L3

33 | cleaning system L3(1) L3(1) NA NA NA NA NA NA NA | (1,11) [ NA
effluent line NA
Urea L3
transfer/supply

34 system (SCR L1(12) | L1(12) NA NA NA NA NA NA 0 (li}-\) 0
installations)

Table 16.2 Fire endurance requirement matrix for different piping systems (continued)

Abbreviation

L1 Fire endurance test (appendix 1) of IMO Resolution A.753(18), as amended by IMO Res. MSC. 313(88) and
IMO Res. MSC. 399(95)) in dry conditions, 60 min.

L1WFire endurance test

L2 Fire endurance test (appendix 1) of IMO Resolution A.753(18), as amended by IMO Res. MSC. 313(88) and IMO
Res. MSC. 399(95)) in dry conditions, 30 min.

L2WPFire endurance test

L3Fire endurance test (appendix 2) of IMO Resolution A.753(18), as amended by IMO Res. MSC. 313(88) and IMO Res.
MSC. 399(95)) in wet conditions, 30 min.

0 No fire endurance test required.

NANot applicable

X Metallic materials having a melting point greater than 925 °C.

Location

A Machinery spaces of Category A

B Other machinery spaces and pump rooms
C Cargo pump rooms

D Ro-ro cargo holds

E Other dry cargo holds

F Cargo tanks

G Fuel oil tanks

H Ballast water tanks

| Cofferdams void spaces pipe tunnel and ducts
JAccommodation service and control spaces
K Open decks
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Footnotes:

1) Where non-metallic piping is used, remotely controlled valves to be provided at ship’s side. These valves are to be
controlled from outside the space.

(2) Remote closing valves to be provided at the cargo tanks.

3) When cargo tanks contain flammable liquids with a flash point >60°C. ““O” may replace “NA” or “X”.

4) For drains serving only the space concerned, ““O”” may replace” L1W™.

(5) When controlling functions are not required by statutory requirements or guidelines, “O” may replace “L1”.

(6) For pipe between machinery space and deck water seal, “O” may replace “L1”.

) For passenger vessels, “X”" is to replace “L1”.

(8) Scuppers serving open decks in positions 1 and 2, as defined in regulation 13 of the International Convention on Load

Lines, 1966, should be “X*” throughout unless fitted at the upper end with the means of closing capable of being operated from a
position above the freeboard deck in order to prevent downflooding.

9) For essential services, such as fuel oil tank heating and ship’s whistle, ““X** is to replace “O”.

(20) For tankers where compliance with paragraph 3.6 of regulation 19 of Annex | of MARPOL 73/78 as amended, is required,
“NA” is to replace “0”.

(12) L3 in service spaces, NA in accommodation and control spaces.

(12) Type Approved plastic piping without fire endurance test (0) is acceptable downstream of the tank valve, provided this

valve is metal seated and arranged as fail-to-closed or with quick closing from a safe position outside the space in the event of fire.

(13) For Passenger Ships subject to SOLAS 11-2, Reg.21.4 (Safe return to Port), plastic pipes for services required to remain
operative in the part of the ship not affected by the casualty thresholds, such as systems intended to support safe areas, are to be
considered essential services. In accordance with MSC Circular MSC.1/Circ.1369, interpretation 12, for Safe Return to Port
purposes, plastic piping can be considered to remain operational after a fire casualty if the plastic pipes and fittings have been
tested to L1 standard.

2.8 Application of materials 4. Hydraulic Tests on Pipes

For the pipe classes mentioned in A.3. materials must be 4.1 Definitions

applied according to Table 8.2.

4.1.1 Maximum allowable working pressure,
3. Testing of Materials PB [bar], Formula s ymbol: Peperm
31 For piping systems belonging to class | and This is the maximum allowable internal or external

I, tests in accordance with the TL Rules Chapter 2 -
Materials under TL's supervision are to be carried out in

accordance with Table 8.3 for:

- pipes, bends and fittings

- valve bodies and flanges

3.2 Welded joints in pipelines of classes | and Il

are to be tested in accordance with the TL Rules

Chapter 3 - Welding.

working pressure for a component or piping system
with regard to the materials used, piping design
requirements, the working temperature and

undisturbed operation.

1) See IMO Resolution A.753(18) “Guidelines for the

Application of Plastic Pipes on Ships™ as amended
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Table 8.2  Approved materials
Material or application Pipe class
| Il 1]
Steel pipes for high-temperatures |Pipes for Steel not subject to any special
above 300 °C, pipes made of general quality specification, weldability in
R%) steel with high-/low temperature  |applications accordance with TL Rules for
§ Pipes toughness at temperatures below Welding
n -10 °C, stainless steel pipes for
chemicals
Steel suitable for the corresponding service and processing conditions, high-
Forgings, temperature steel for temperatures above 300 °C, steel with high-/low temperature
plates,flanges, steel |[toughness for temperatures below -10 °C, steel with high-/low temperature toughness
sections and bars
Bolts for general machinery con-
structions, high-temperature steel
for temperatures above 300 °C,
Bolts, nuts steel with high-/low temperature |Bolts for general machinery construction
toughness for temperatures below
-10 °C
g High-temperature cast steel for
g %\ temperatures above 300 °C, cast
g % steel with high-/low temperature
@ 5 Cast steel toughness at temperatures below |Cast steel for general applications
c 8 -10 °C, stainless castings for
wE aggressive media
O

Nodular cast iron Only ferritic grades, elongation As at least 15 %

Cast iron with la- At least GG-20 up to 200 °C, grey
mellar graphite cast iron is not permitted in valves
and fittings on ship's side, on the
collision bulkhead and on fuel and
oil tanks, relieve valves

[%2]
>
o w
g © | Copper, copper low-temperature copper-nickel- For seawater and alkaline water only corrosion
“g‘ g alloys alloys by special agreement resistant copper and copper alloys
z
Aluminium, alu- i Only with the agreement of TL up to 200 °C, not
minium alloys permitted in fire extinguishing systems
Plastics ) ) On special approval

(see 2.6)

Non-metallic
materials
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Table 8.3  Approved materials and types of certificates

) Nominal Type of
Type of . Design ) . .
Approved materials Pipe class diameter certificate (2)
component temperature
DN A B C
Pipes (1), Steel, el > 50 X - -
+
Pipe elbows, Copper, Copper alloys, <50 - X -
Fittings Aluminium, Aluminium alloys
) 11l All - - X
Plastics
Valves (1), Steel,
Flanges Cast steel, > 300 °C Ll > 100 X - -
Nodular cast iron ’ <100 - X -
Copper, Copper alloys >225°C
Steel, PB x DN > 2500
X - -
Cast steel, or DN > 250
. <300°C I,
Nodular cast iron PB x DN < 2500
- X -
or DN £250
Steel,
Cast steel,
. - 1 All - - X
Nodular cast iron,
Grey cast iron
Copper, Copper alloys <225°C Ll PB x DN > 1500 X - -
Aluminium, Aluminium alloys <200°C ’ PB x DN < 1500 - X -
Plastics Acc. to type
approval I All - - X
certificate
Semi-finished
products, 11l B B X B
Screws  and According to Table 8.2 -
other 1 _ _ _ X
components
(2) Casings of valves and pipes fitted on ship’s side and bottom and bodies of valves fitted on collision bulkhead are to be
included in pipe class Il
(2) Test Certificates acc. to TL Rules with the following abbreviations:
A: TL Material Certificate,
B: Manufacturer Inspection Certificate,
C: Manufacturer Test Report
4.1.2 Nominal pressure, PN [bar] 4.1.3  Test pressure, PP [bar] Formula symbol: pp
This is the term applied to a selected pressure- This is the pressure to which components or piping
temperature relation used for the standardization of systems are subjected for testing purposes.

structural components. In general, the numerical value of
the nominal pressure for a standardized component
made of the material specified in the standard will
correspond to the maximum allowable working pressure

PB at 20 °C.
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Table 8.3a Design pressure for fuel pipes

Max. working
temperature
T<60°C T >60°C
Max.working
pressure
3 bar or max. .
orking pressure 3 bar or max. working
PB < 7 bar ) gp ) ' |pressure whichever is
hichever is
greater
jgreater
. 14 bar or max. working
Max. working ) )
PB > 7 bar pressure, whichever is
pressure
Igreater

4.1.4  Design pressure, PR [bar] Formula symbol:
Pc

This is the maximum allowable working pressure PB for
which a component or piping system is designed with
regard to its mechanical characteristics. In general, the
design pressure is the maximum allowable working
pressure at which the safety equipment will interfere,
e.g. activation of safety valves, opening of return lines of
pumps, operating of overpressure safety arrangements,
opening of relief valves, or at which the pumps will

operate against closed valves.

The design pressure for fuel pipes shall be chosen
according to Table 8.3a.

4.2 Pressure test prior to installation on
board
4.2.1 All Class | and Il pipes as well as steam

lines, feedwater pressure pipes, compressed air and
fuel lines having a design pressure PR greater than
3,5 bar together with their integral fittings, connecting
pieces, branches and bends, after completion of
manufacture but before insulation and coating, is this
is provided, shall be subjected to a hydraulic pressure
test in the presence of the Surveyor at the following
value of pressure:

Pp =15 pc [bar]
where pc is the design pressure. For steel pipes and
their integral fittings intended to be used in systems
with working temperature above 300 °C the test
pressure PP is to be as follows:

_ 15 Gperm (100°)

p P
P Gperm ®) ¢

where

Operm (100°) = allowable stress at 100°C

Operm (t) allowable stress at the design

temperature t (°C)

However, the test pressure need not exceed:

Pp =2 - pc [bar]

With the approval of the TL, this pressure may be
reduced to 1,5 pc where it is necessary to avoid
excessive stress in way of bends, T-pieces and other
fittings.

In no case may the membrane stress exceed 90% of
the yield strength or 0,2% of the maximum elongation.

4.2.2 Where for technical reasons it is not
possible to carry out complete hydraulic pressure tests
on all sections of piping before assembly on board,
proposals are to be submitted for approval to the TL
for testing pipe connections carried out on board,
particularly in respect of welding seams.

4.2.3 When the hydraulic pressure test of piping
is carried out on board, these tests may be conducted
in conjunction with the tests required under 4.3.

4.2.4 Pressure testing of pipes with a nominal
diameter less than 15 mm. may be omitted at the TL's
discretion depending on the application.

4.3 Test after installation on board

4.3.1 After assembly on board, all pipe lines
covered by these Rules are to be subjected to a

tightness test in the presence of a TL Surveyor.

In general, all pipe systems are to be tested for
leakage under operational conditions. If necessary,
special techniques other than hydraulic pressure tests

are to be applied.
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4.3.2 Heating coils in tanks and pipe lines for
fuels are to be tested to not less than 1,5 PR but in no

case less than 4 bar.

4.3.3 Pneumatic leak testing may be carried
out on water sensitive systems, in lieu of hydrostatic
testing. In certain circumstances, a combined hydrostatic
— pneumatic strength test may also be applied, where the
system is partially filled with water and the free space
above is pressurized with a test gas (typically air or
nitrogen). When pneumatic tests cannot be avoided, the
safety precautions in IACS Rec. 140, Part F, are to be

observed.

4.4 Pressure testing of valves

The following valves are to be subjected in the
manufacturer's works to a hydraulic pressure test in

the presence of a TL Surveyor:

- Valves of pipe classes | and Il to 1,5 PR,

- Valves on the ship's side to not less than 5 bar.

Shut-off devices of the above type are to be
additionally tested for tightness with the nominal

pressure.

Shut-off devices for boilers, see Section 15, E.10.

5. Structural Tests, Heat Treatment and Non-

Destructive Testing

Attention should be given to the workmanship in con-
struction and installation of the piping systems according
to the approved data in order to obtain the maximum
efficiency in service. For details concerning structural
tests and tests following heat treatments, see TL Rules

Chapter 2 - Materials.

C. Calculation of Wall Thickness and Elasticity
1. Minimum Wall Thickness
1.1 The pipe thickness stated in Tables 8.4 to

8.7a are the assigned minimum thicknesses, unless
due to stress analysis, see 2, greater thicknesses are

necessary.

Provided that the pipes are effectively protected
against corrosion, the wall thicknesses of group M and
D stated in Table 8.5 may with the TL's agreement be
reduced by up to 1 mm, the amount of the reduction is

to be in relation to the wall thickness.

Protective coatings, e.g. hot-dip galvanizing, can be
recognized as an effective corrosion protection
provided that the preservation of the protective coating

during installation is guaranteed.

For steel pipes the wall thickness group corresponding

to the laying position is to be as stated in Table 8.4.

1.2 The minimum wall thicknesses for austenitic

stainless steel pipes are given in Table 8.6.

1.3 The minimum wall thicknesses for aluminium

and aluminium alloy pipes are given in Table 8.7a.

1.4 For the minimum wall thickness of air,
sounding and overflow pipes through weather decks,
see R, Table 8.19.

For CO: fire extinguishing pipelines, see Section 9,
Table 9.3.

1.5 Where the application of mechanical joints
results in reduction in pipe wall thickness (bite type
rings or other structural elements) this is to be taken
into account in determining the minimum wall
thickness.
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Table 8.4  Minimum wall thickness group of steel pipes and approved locations
Piping system Installation position
— ] ]
%) [T} x » < (7]
7] v = [= ~ [= I o
2|3 s (822 |5 |% |2ele |E g
> ]l |lo |3 |2 |8 | 8E|5 |8 |x|®
o g . S [e) — L c|l o o
2 o |8 |8 |csdE |o|B |8 |28l | (8|5
> e S < c 435 c o = © o | © o | 5 .g
3] g | 8 2 - d o = = o 2O I E | |2
£ |2 ¢ 21592 |8 |2 |£ | &€ 212 |5
c |838 |8 |8lcygs |8 |2 |53|2 |25 |E
8 598 |z |34895 |2 | (58| |3|¢8 ¢
S 00 |l |23 d3 |68 o8]l |2 |=|<
Bilge lines M M M D D X X X X X M - -
Ballast lines D M X M|NI|N
Seawater lines M(2)
Fuel lines N D N X -
Lubricating lines - X X N -
Steam lines M[M|M|M M N N N
Condensate lines
Feedwater lines X X X X X X
Drinking water lines N X N
Fresh cooling water lines D N D X |-
Compressed air lines M N N N
Hydraulic lines X X X
1) Only for steel pipes
(2) Seawater discharge lines, see 8., T
x Pipelines are not to be installed.
(-) Pipelines may be installed after special agreement with TL.
Table 8.5 Minimum wall thickness for steel pipes
Group N Group M Group D
da S da S da S da S
[mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm]
< 10,2 1,6 > 406,4 6,3 2 21,3 3,2 > 38,0 6,3
2 13,5 1,8 > 660,0 7,1 > 38,0 3,6 > 88,9 7,1
> 20,0 2,0 > 762,0 8,0 2 51,0 4,0 2 114,3 8,0
> 48,3 2,3 > 864,0 8,8 > 76,1 4,5 > 152,4 8,8
> 70,0 2,6 =2 914,0 10,0 2 177,8 5,0 > 457,2 8,8
> 88,9 2,9 2 193,7 54
> 1143 3,2 2 219,1 5,9
> 133,0 3,6 > 2445 6,3
2 152,4 4,0 > 660,4 7,1
> 177,8 4,5 > 762,0 8,0
> 2445 5,0 > 863,6 8,8
> 323,9 5,6 2 9144 10,0
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Table 8.6 Minimum wall thicknesses for

austenitic stainless steel pipes

Pipe outside diameter er;:_mltjm wall
da[mm] thickness
s [mm]
upto 17,2 1,0
upto 48,3 1,6
upto 88,9 2,0
upto 168,3 2,3
upto 219,1 2,6
upto 273,0 2,9
up to 406,0 3,6
over 406,0 4,0

Table 8.7 Minimum wall thicknesses for
copper and copper alloy pipes

Pipe outside Minimum wall thickness
diameter S [mm]
da [mm] Copper Copper alloys

8,0- 10,0 1,0 0,8
12,0- 20,0 1,2 1,0
25,0- 445 15 1,2
50,0- 76,1 2,0 15
88,9 - 108,0 2,5 2,0
133,0- 159,0 3,0 2,5
193,7 - 267,0 3,5 3,0
273,0 - 457,2 4,0 3,5
(470) 4,0 35
508 4,5 4,0

Table 8.7a Minimum wall thickness for aluminium

and aluminium alloy pipes

) ) ) Minimum wall
Pipe outside diameter .
thickness
(mm]
[(mm]
<10 1,5
12-38 2,0
43-57 2,5
76-89 3,0
108-133 4,0
159-194 4,5
219-273 5,0
> 273 5,5
Note
For seawater pipes the wall thickness is to be not less
than 5,0 mm.

2. Calculation of Pipe Wall Thicknesses
21 The following formula is to be used for
calculating the wall thicknesses of cylindrical pipes

and bends subject to internal pressure:

S = So+cC+b[mm] (1)

So = : [mm] (1a)

s = Minimum thickness (see 2.7) [mm]
So = Calculated thickness [mm]
da = Outer diameter of pipe [mm]
pc = Design pressure (see B.4.1.4) (2) [bar]
Operm Maximum permissible design stress
(see 2.3). [N/mm?]
b = Allowance for bends (see 2.2) [mm]
v = Weld efficiency factor (see 2.5) []
c = Corrosion allowance (see 2.6) [mm].
2.2 For straight cylindrical pipes which are to

be bent, an allowance b shall be applied for the
bending of the pipes. The value of b shall be such that
the stress due to the bending of the pipes does not
exceed the maximum allowable design stress Operm.

The allowance b can be determined as follows:

b= 04 % 5 @

R = Bending radius [mm].

(2)  For pipes containing fuel heated above 60°C the
design pressure is to be taken not less than 14 bar.
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2.3 Permissible stress: operm

231 Steel pipes

The permissible stress operm to be considered in
formula (1a) is to be chosen as the lowest of the
following values using the safety factors A and B
according to Table 8.9:

a) Design temperature < 350 °C

R m, 200
'"T where Ry 2o-

Specified minimum tensile
strength at room tempe-
rature [N/mm?],

= Specified minimum yield
Ren,t where R p y
B stress at design tempe-
rature t [N/mm?],
or
Rpo2,t
5 where Rpo2t = Minimum value of the 0,2
% proof stress at design
temperature t [N/mm?]
b) Design temperature > 350 °C, whereby it is

to be checked whether the calculated values
according to a) give the decisive smaller
value

Rm100000
5 WNereRmioo0ot = Minimum  stress  to

produce rupture in
100000 hours at the

design temperature t

Mean value of the stress to

Rp1%100 000, t
produce 1% creep in
100000 hours at the design
temperature t
Rm100000 (t +15) = Average stress to produce
rupture in 100000 hours at
the design temperature t
plus 15 °C higher than the
design temperature t

In the case where neither a) nor b) is applicable for
pipes which:

- are covered by a detailed stress analysis
acceptable to TL, and

- are made of material tested by TL ,

TL may, on special application, agree to a safety factor
B of 1,6.

2.3.2 Pipes made of metallic materials without
a definite yield point

Materials without a definite yield point are covered by
Table 8.8. For other materials, the maximum allowable
stress is to be stated with TL agreement, but must be
at least

Rm,t
5

Operm —

where Rmt is the minimum tensile strength at the
design temperature.

2.3.3 The mechanical characteristics of materials
which are not included in the TL Rules Chapter 2 -
Materials are to be agreed with TL with reference to
Table 8.9.

Steel pipes without guaranteed properties may be
used only up to a working temperature of 120 °C
where the maximum allowable stress Operm<80
N/mm? will be approved.

2.4 Design temperature

241 The design temperature is the maximum
temperature of the medium inside the pipe. In case
of steam pipes, filling pipes from air compressors
and starting air lines to internal combustion
engines, the design temperature is to be at least
200 °C.

25 Weld efficiency factor v
- For seamless pipes v =1,0
- For welded pipes, the value of v is to be taken

equal to that assigned at the works acceptance
test approved by TL.
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Table 8.8 Allowable stress, operm fOor copper and copper alloys (annealed)

Minimum
tensile

Permissible stress operm [N/mm?]

Pipe material strenath
9 50 °C|75°C|100 °C

125 °C|150 °C|175 °C| 200 °C (225 °C|250 °C|275 °C| 300 °C

[N/mm?]

Copper 215 41 | 41 40 40 34 27,5 | 18,5 - - - -
Aluminum brass

Cu 71 20 Al 325 78 | 78 78 78 78 51 24,5 - - - -

Cu Ni 5 Fe

Copper : 275 68 | 68 | 67 | 655 | 64 62 59 56 52 48 44
nickel |Cu Ni 10 Fe

alloys |Cu Ni30Fe| 365 81 | 79 77 75 73 71 69 67 65,5 64 62

Table 8.9 Coefficients A, B for determining the

allowable stress operm

Pipe class 1,10

A B A B
Material
Unalloyed and 2,7 1,6 2,7 1,8
alloyed carbon steel
Rolled and forged 2,4 1,6 2,4 1,8
stainless steel
Steel with yield 3,0 1,7 3,0 1,8
strength (1) > 400
N/mm?2
Grey cast iron - - 11,0 -
Nodular cast iron - - 5,0 3,0
Cast steel 3,2 - 4,0 -
(1) Minimum yield strength or minimum 0,2 %
proof stress at 20 °C.

2.6 Corrosion allowance, ¢

The corrosion allowance ¢ depends on the application
of the pipe, in accordance with Tables 8.10a and
8.10b. With the agreement of TL, the corrosion
allowance of steel pipes effectively protected against
corrosion may be reduced by not more than 50 %.

With agreement of TL, no corrosion allowance need
be applied to pipes made of corrosion-resistant

materials (e.g. austenitic steels and copper alloys)
(see Table 8.6 and 8.7).

2.7 Tolerance allowance t

The negative manufacturing tolerances on the
thickness according to the standards of the technical
terms of delivery are to be added to the calculated wall
thickness so and specified as the tolerance allowance

t. The value of t may be calculated as follows:

=2 . [mm] 3
100-a ° 3
where
a = Negative tolerance on the thickness, [%]

So = Calculated wall thickness according to 2.1 [mm].
3. Analysis of elasticity
3.1 The forces, moments and stresses caused

by impeded thermal expansion and contraction are to
be calculated and submitted to TL for the following

piping systems for approval:

- Steam pipes with working temperatures above
400 °C;

- Pipes with working temperatures below -110 °C.

TURK LOYDU — NAVAL SHIP TECHNOLOGY, SHIP OPERATION INSTALLATIONS AND AUXILIARY SYSTEMS-
JANUARY 2022




C Section 8 — Piping Systems, Valves and Pumps 8-19

Table 8.10a Corrosion allowance ¢ for carbon

steel pipes
o Corrosion
Type of piping system
allowance ¢ [mm]
Saturated steam lines 0,8
Steam heating coils inside tanks 2,0

Feedwater lines:

- in closed circuit systems 05
- in open circuit systems 15
Boiler blow-down lines 1,5
Compressed air lines 1,0
Hydraulic oil lines, lubricating

oil lines 0.3
Fuel lines 1,0
Refrigerant lines for Group 1

refrigerants 03
Seawater lines 3,0
Fresh water lines 0,8

Table 8.10b Corrosion allowance c¢ for non-
ferrous metals
Corrosion
Pipe material allowance ¢
[(mm]
Copper, brass and similar alloys
Copper-tin alloys except those 0,8
containing lead
Copper nickel alloys 0.5
(with Ni 2 10 %)
3.2 Only approved methods of calculation may

be applied. The change in elasticity of bends and
fittings due to deformation is to be taken into
consideration.

Procedure and principles of methods as well as the
technical data are to be submitted for approval. TL
reserves the right to perform confirmatory
calculations.

For determining the stresses, the hypothesis of the
maximum shear stress is to be considered. The resulting
comparison of stress of primary loads due to internal
pressure and the dead weight of the piping

system itself (gravitational forces) may not exceed the
maximum allowable stress according to 2.3. The
equivalent stresses obtained by adding together the
above-mentioned primary forces and the secondary
forces due to impeded expansion or contraction may not
exceed the mean low cycle fatigue value or the mean
time yield limit in 100 000 hours, whereby for fittings
such as bends, T-connections, headers etc. approved
stress increase factors are to be considered.

4. Fittings

Pipe branches may be dimensioned according to the
equivalent surface areas method where an appropriate
reduction of the maximum allowable stress as
specified in 2.3 is to be proposed. Generally, the
maximum allowable stress is equal to 70 % of the
value according to 2.3 for diameters over 300 mm.
Below this figure, a reduction to 80 % is sufficient.
Where detailed stress measuring, calculations or type
approvals are available, higher stresses can be
permitted.

5. Calculation of Flanges

Flange calculations by a recognized method and using
the permitted stress specified in 2.3 are to be
submitted if flanges do not correspond to a recognized
standard, if the standards do not provide for
conversion to working conditions or where there is a
deviation from the standards.

Flanges in accordance with standards in which the
value of the relevant stresses or the material are
specified may be used at higher temperatures up to
the following pressure:

— Operm standard .
Pperm — Pstandard
Operm  (t, material)

where;

Operm (t, material) = Allowable stress according to
2.3 for proposed material at
design temperature t,

Operm standard = Allowable stress according to

2.3 for the material at the
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temperature corresponding to the strength data
specified in the standard,

Pstandard = Nominal pressure PN specified
in the standard.

D. Principles for the Construction of Pipe
Lines, Valves, Fittings and Pumps

1. General Principles

1.1 Pipe lines are to be constructed and
manufactured on the basis of standards generally
used in shipbuilding.

1.2 Welded connections rather than detachable
couplings should be used for pipe lines carrying toxic
media and inflammable liquefied gases as well as for
superheated steam pipes with temperatures
exceeding 400 °C.

1.3  Expansion in piping systems due to heating and
shifting of their suspensions caused by deformation of the
ship are to be compensated by bends, compensators and
flexible pipe connections. The arrangement of suitable
fixed points is to be taken into consideration

14 Where pipes are protected against corrosion by
special protective coatings, e.g. hot-dip galvanising,

rubber lining etc., it is to be ensured that the protective
coating will not be damaged during installation.

2. Pipe Connections

2.1  The following pipe connections may be used:

- Fully penetrating butt welds with/without
provision to improve the quality of the root,

- Socket welds with suitable fillet weld thickness

and possibly in accordance with recognized
standards,

- Steel flanges may be used in accordance with

the permitted pressures and temperatures
specified in the relevant standards,

- Mechanical joints (e.g pipe unions, pipe
couplings, press fittings) of approved type.

For the use of these pipe connections, see Table 8.11.

Table 8.11 Pipe connections

Types of Outside

Pipe class .
connections diameter da

Welded butt-
joints with spe- [RIRIN
cial provisions for
root side all
Welded butt-
joints without

111
special  provisi-

ons for root side

11|
Socket weld T

<60,3 mm

2.2 Flange connections

221 Dimensions of flanges and bolting shall
comply with recognized standards.

2.2.2 Gaskets are to be suitable for the intended
media under design pressure and temperature
conditions and their dimensions and construction shall

be in accordance with recognized standards.

2.2.3 Steel flanges may be used as shown in
Tables 8.15 and 8.16 in accordance with the permitted
pressures and temperatures specified in the relevant
standards.

224 Flanges made of non-ferrous metals may be
used in accordance with the relevant standards and
within the limits laid down in the approvals. Flanges
and brazed or welded collars of copper and copper
alloys are subject to the following requirements:

- Applicable to all classes of pipes:
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Welding neck flanges according to standard up
to 200 °C or 300 °C according to the maximum
temperatures indicated in Table 8.8; loose

flanges with welding neck

- Only for pipe class Ill up to a nominal pressure

of 16 bar and a temperature of 120 °C:

Plain brazed flanges

2.25 Flange connections for pipe classes | and Il with
temperatures over 300 °C are to be provided with

necked-down bolts.

2.3 Welded socket connections

231 Welded socket connections may be
accepted according to Table 8.11. The following

conditions are to be observed:

- The thicknessses of the sockets are to be in
accordance with C.1.1, at least equal to the

thicknesses of the pipes,

- The clearance between the pipes and the

sockets is to be as small as possible,

- The use of socket welded connections in
systems of pipe class Il may be accepted only
under the condition that in the systems no
excessive stress, erosion and corrosion are

expected.

2.4 Screwed socket connections (Slip-on

threaded joints)

2.4.1  Screwed socket connections with parallel and
tapered threads shall comply with requirements of

recognized national and/or international standard*.

2.4.2 Screwed socket connections with parallel
threads are permitted for pipes in class Il with an
outside diameter < 60,3 mm. as well as for subordinate
systems e.g. sanitary and hot water heating systems.
They are not permitted for systems for flammable

media.

2.4.3 Screwed socket connections with tapered

threads are permitted for the following:

- Class |, outside diameter not more than 33,7

mm.

- Class Il and class lll, outside diameter not

more than 60,3 mm.

Screwed socket connections with tapered threads are
not permitted for piping systems conveying toxic or
flammable media or services where fatigue, severe

erosion or crevice corrosion is expected to occur.

Screwed socket connections may be used for connecting
small bore instrumentation  equipment (e.g.,
pressure/temperature sensors) to piping systems
conveying flammable media if such connections comply
with a recognized national and/or international standard*.
The use of such threaded joints shall be limited to outside
diameters of maximum 25mm.

*Note: Standards such as ASME B31.1 and ASME B31.3 may
be referenced for the purpose.

2.5 Brazed connections may be used after

special approval by TL.

2.6 Mechanical joints

2.6.1 Type approved mechanical joints (3) may be

used as shown in Tables 8.12 to 8.14.

The number of mechanical joints in flammable fluid
systems is to be kept to a minimum. In general, flanged
joints conforming to recognised standards are to be used.

Piping in which a mechanical joint is fitted is to be
adequately adjusted, aligned and supported. Supports or
hangers are not to be used to force alignment of piping
at the point of connection.

3) See also TL "List of Type-Tested Appliances and
Equipment” (for details see TL homepage:
www.turkloydu.org).
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Table 8.12 Examples of mechanical joints

Pipe Unions

Welded and
brazed type

Compression Couplings

Swage type
i )
RS W NRREREEE
Press type
- i -
e B e

) p . | M |
Typical b e t——
Compression '
Type ’ m

T 5. o ]

Bite type
Flared type

Slip-on Joints

Grip type

Machine
grooved type

G (=

Roll Groove Cut Groove
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Table 8.12 Examples of mechanical joints (continued)

STOP BOLT  SETTING BOLT

I iEc;E)

Slip type
_ /
Table 8.13 Application of mechanical joints
Kind of connections
Systems ) ) Compression . o
Pipe Unions ) Slip-on joints
couplings
Flammable fluids (flash points < 60°C)
Fuel oil (4) + + +
Vent lines (3) + + +
Flammable fluids (flash points > 60°C)
Fuel oil (2,3) + + +
Lubricating oil (2,3) + + +
Hydraulic oil (2,3) + + +
Sea Water

Bilge lines (1) + + +
Water filled fire extinguishing systems, e.g. + +
sprinkler systems (3) *
Non water filled fire extinguishing systems, + +
e.g. foam, drencher systems (3) *
Fire main (not permanently filled) (3) + + +
Ballast system (1) + + +
Cooling water system (1) + + +
Non-essential systems + + +
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Table 8.13 Application of mechanical joints (continued)

Kind of connections

Systems . . Compression ) .
Pipe Unions . Slip-on joints
couplings

Fresh water

Cooling water system (1) + + +
Condensate return (1) +
Non-essential system +
Sanitary/Drains/Scuppers
Deck drains (internal) (6) + + +
Sanitary drains + + +
Scuppers and discharge (overboard) + + -
Sounding / Vent
Water tanks/ Dry spaces + + +
Oil tanks (f.p. > 60°C) (2) (3) + + +
Miscellaneous
Starting /Control air (1) + + -
Service air (non-essential) + + +
Brine + + +
COz2 system (1) + + -
Steam + + -(5)
Abbreviations : Footnotes: Table 8.13- Fire resistance capability

If mechanical joints include any components which readily deteriorate in case of fire, the following footnote are to

+ T
Application is be observed:

allowed (1) Inside machinery spaces (main spaces) acc. to Chapter 102, Section 20, A.2.3 approved of fire resistant types.
- Application is not (2) Slip on joints are not accepted inside machinery spaces (main spaces) or accommodation spaces acc. to
allowed Chapter 102, Section 20 A.2.2. May be accepted in other machinery spaces provided the joint are located in easily

visible and accessible positions.

(3) Approved fire resistant types except in cases where such mechanical joints are installed on open decks.

(4) In pump rooms and open decks- approved fire resistant types

Footnotes: Table 8.13- General

(5) Slip-type slip-on joints as shown in Table 8.12,may be used for pipes on deck with a nominal pressure up to
PN10.

(6) Only above bulkhead deck or freeboard deck.

Table 8.14 Application of mechanical joints depending upon the class of piping

. Classes of piping systems
Types of joints
Class | | Class Il | Class llI

Pipe Unions

+ +
Welded and brazed type (da < 60,3 mm) (da < 60,3 mm) +
Compression Couplings
Swage-type + +
Press type - -
Typical compression type
Bite type + + .
Flared type
Slip-on Joints
Machine grooved type +
Grip type -
Slip type -

Abbreviations :
+ Application is allowed
- Application is not allowed
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Table 8.15 Use of flange types

Toxic, corrosive and Lubricating
Steam Other media
combustible media oil, fuel oil
Pipe class
Type of Temperature Type of Type of Temperature
PR [bar] Type of flange
flange [°C] flange flange [°C]
| > 10 A > 400 A AB > 400 A
<10 |AB(1) <400 A,B (1) ' <400 AB
' ABC > 250 A,B,C A,B,C,E (2) > 250 A,B,C
o <250 AB,C,D,E < 250 AB,C,D,E
A,B,C,D,E,F
1 - - - AB,C.D,E | AB,C,E -
(3)
(1) Type B only for da < 150 mm
(2) Type E only for t < 150°C and PR < 16 bar
(3) Type F only for water pipes and open-ended lines

2.6.2 Where appropriate, mechanical joints are to
be of fire resistant type as required by Table 8.13.

2.6.3 Mechanical joints, which in the event of
damage could cause fire or flooding, are not to be used
in piping sections directly connected to the ship’s side
below the bulkhead deck of passenger ships and
freeboard deck of cargo ships or tanks containing
flammable liquids.

2.6.4

specified in Table 8.13, the use of mechanical joints is

In addition to the range of application

not permitted in:

- Bilge lines inside ballast and fuel tanks,

- Seawater and ballast lines including air and

overflow pipe inside fuel tanks,

- Piping systems including sounding, vent and
overflow pipes conveying flammable liquids
as well as inert gas lines arranged inside
machinery spaces of category A or

accommodation spaces. Slip-on joints may be

accepted in other machinery spaces provided
that they are located in easily visible and

accessible positions.

- Fuel and oil lines including air and overflow
pipes inside machinery spaces and ballast
tanks,

- Fire extinguishing systems which are not

permanently water filled

Slip-on joints inside tanks may be permitted
only if the pipes contain the same medium as
the tanks.

Usage of slip type slip-on joints as the main means of pipe
connection is not permitted except for cases where
compensation of axial pipe deformation is necessary.

3. Layout, Marking and Installation

3.1 Piping systems must be adequately identified
according to their purpose. Valves are to be

permanently and clearly marked.

3.2 Pipe leading through bulkheads and tank
walls must be water and oil tight. Bolts through
bulkheads are not permitted. Holes for set screws may
not be drilled in the tank walls.

3.3 Sealing systems for pipe penetrating through
water tight bulkheads and decks as well as through fire
divisions are to be approved by TL unless the pipe is
welded into the bulkhead/deck.

3.4 Piping systems close to electrical switch-
boards must be so installed or protected that possible
leakage cannot damage the electrical installation.

3.5 Piping systems are to be so arranged that
they can be completely emptied, drained and vented.
Piping systems in which the accumulation of liquids
during operation could cause damage must be
equipped with special drain arrangements.
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3.6 Pipes lines laid through ballast tanks, which
are coated in accordance with Chapter 102, Hull
Structures and Equipment, Section 3 are to be either
effectively protected against corrosion or they

are to be of low susceptibility to corrosion.

The protection against corrosion of the tanks as well as

that of the pipes must be compatible to each other.

3.7 The wall thickness of pipes between ship’s side
and first shut-off device is to be in accordance with Table

8.20 column B. Pipes are to be connected by welding or

by flanges.
4, Shut-off Devices
4.1 Shutoff devices must comply with a

recognized standard. Valves with screwed-on covers
are to be secured to prevent unintentional loosening of
the cover.

4.2 Hand-operated shut-off devices are to be
closed by turning in the clockwise direction.

4.3 Valves must be clearly marked to show

whether they are in the open or closed position.

4.4 Change-over devices in piping systems in
which a possible intermediate position of the device could

be dangerous in service must not be used.

45 Valves are to be permanently marked. The
marking must comprise at least the following details:

- Material of valve body,

- Nominal diameter,

- Nominal pressure.

4.6 Stems, discs or disc faces, seats and other
wearing parts of valves are to be of corrosion resistant
materials suitable for intended service. Resilient
materials, where used, are subject to service
limitations as specified by the manufacturers. Use of
resilient materials in valves intended for fire mains is to
be specifically approved based on submittal of certified
fire endurance tests conforming to a recognized
standard.

5. Ship's Side Valves

5.1 For the mounting of valves on the ship's side,
see Chapter 102, Hull Structures and Ship Equipment,
Section 7, B.

5.2 Ship's side valves shall be easily
accessible. Seawater inlet and outlet valves must be
capable of being operated from above the floor plates.
Cocks on the ship’s side must be so arranged that the
handle can only be removed when the cock is closed.

5.3 Valves with only one flange may be used on
the ship's side and on the sea chests only after special
approval.

5.4 On ships with periodically unattended machinery
spaces, the controls of sea inlet and discharge valves
are to be sited so as to allow to reach and operate sea
inlet and discharge valves in case of influx of water
within 10 minutes after triggering of the bilge alarm.
Other times may be defined by the Naval Authority in
the building specification.

Non return discharge valves need not to be considered
6. Remote Controlled Valves

6.1 Scope

These Rules apply to hydraulically, pneumatically or
electrically operated valves in piping systems and
sanitary discharge pipes.

6.2 Construction

Remote controlled bilge valves and valves important
to the safety of the ship are to be equipped with an
emergency operating arrangement.

6.3 Arrangement of valves

6.3.1 The accessibility of the valves for
maintenance and repairing is to be taken into

consideration.

Valves in bilge lines and sanitary pipes must always be
accessible.

6.3.2 Bilge lines

Valves and control lines are to be located as far as
possible from the bottom and sides of the ship.
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Table 8.16 Types of flange connections
Type A
Welding neck flange Loose flange with welding neck
Type B
7 T T
1 |
Slip-on welding flange-fully welded
Type C
U
v
Slip-on welding flange
Type D Type E Type F
/
H ‘i{{{{(i({{{{{{{ii{iiii
|
Socket screwed flange Plain flange Lap joint flange
- conical threads - - welded on both sides - - on flanged pipe -
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6.3.3 Ballast Pipes

The requirements stated in 6.3.2 also apply here to the
location of valves and control lines.

Where remote controlled valves are arranged inside the
ballast tanks, the valves should always be located in the
tank adjoining that to which they relate.

6.3.4 Fuel pipes

Remote controlled valves mounted on fuel tanks located
above the double bottom must be capable of being
closed from outside the compartment in which they are
installed See also G.2.1 and 1.2.2.

If remote controlled valves are installed inside fuel or oil
tanks, 6.3.3 has to be applied accordingly.

6.3.5 Bunker lines

Remote controlled shut-off devices mounted on fuel
tanks shall not be automatically closed in case the power
supply fails, unless suitable arrangements are provided,
which prevent inadmissible pressure rise in the bunker
line during bunkering if the valves close automatically.

Note
To fulfil the above requirements for example the following
measures could be taken:

- Separated bunker and transfer lines (bunkering
from tank top)

- Safety relief valves on the bunker lines leading
to an overflow tank

6.4 Control stands
6.4.1 The control devices of remote controlled
valves of a system are to be arranged together in one

control stand.

6.4.2 The control devices are to be clearly and
permanently identified and marked.

6.4.3 The status (open or closed) of each remote
controlled valve is to be indicated at the control stand.

6.4.4 The status of bilge valves “open” / “close” is to
be indicated by TL type approved position indicators.

6.4.5 For volumetric position indicators the remote
control system shall trigger an alarm in the event of a
position indicator malfunction due to e.g. pipe leakage or

blocking of the valve.

6.4.6 The control devices of valves for changeable

tanks are to be interlocked to ensure that only the valve
relating to the tank concerned can be operated. The
same also applies to the valves of cargo holds and tanks,
in which dry cargo and ballast water are carried

alternately.
6.5 Power units
6.5.1 Power units are to be equipped with at least

two independent sets for supplying power for remote
controlled valves.

6.5.2  The energy required for the closing of valves
which are not closed by spring power is to be supplied by

a pressure accumulator.

6.5.3 Pneumatically operated valves can be
supplied with air from the general compressed air
system.

Where the quick-closing valves of fuel tanks are closed
pneumatically, a separate pressure accumulator is to
be provided. This is to be of adequate capacity and is
to be located outside the engine room. Filling of this
accumulator by a direct connection to the general
compressed air system is allowed. A non-return valve
is to be arranged in the filling connection of the

pressure accumulator.

The accumulator is to be provided either with a
pressure control device with a visual and acoustic
alarm or with a hand-compressor as a second filling
appliance.

The hand-compressor is to be located outside the

engine room.
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6.6 After installation on board, the entire system

is to be subjected to an operational test.

7. Pumps

7.1 For materials and construction requirements the

TL Rules - Guidelines for the Design, Construction and

Testing of Pumps are to be applied.

7.2 For the pumps listed below, a performance

test is to be carried out in the manufacturer's works

under the TL supervision:

- Bilge pumps/bilge ejectors,

- Ballast pumps,

- Cooling sea water pumps,

- Cooling fresh water pumps,

- Fire pumps

- Emergency fire pumps including drive units,

- Condensate pumps,

- Boiler feedwater pumps,

- Boiler water circulating pumps,

- Lubricating oil pumps,

- Fuel oil booster and transfer pumps,

- Brine pumps,

- Refrigerant circulating pumps,

- Cooling pumps for fuel injection valves,

- Hydraulic pumps for controllable pitch

propellers.

Other hydraulic pumps/motors, see Section 14.

8. Protection of Piping Systems Against Over-
pressure

The following piping systems are to be fitted with

safety valves to avoid unallowable overpressures:

- Piping systems and valves in which liquids can
be enclosed and heated;

- Piping systems which may be exposed in
service to pressures in excess of the design

pressure.

Safety valves must be capable of discharging the
medium at a maximum pressure increase of 10 % of
the allowable working pressure. Safety valves are to

be fitted on the low pressure side of reducing valves.

Safety valves are to be type approved.

9. Piping on ships

9.1 The following Rules apply additionally to
ships for which proof of buoyancy in damaged condition
is provided, see also Chapter 102 - Hull Structures and
Ship Equipment, Section 2, C.

9.2 Chapter 102 - Hull Structures and Ship
Equipment, Section 19, E. is to be additionally applied
for scuppers and discharge lines, Chapter 102 - Hull
Structures and Ship Equipment, Section 19, F. is to be

additionally applied for vent, overflow and sounding pipes.

9.3 For pipe penetrations through watertight
bulkheads, see Chapter 102 - Hull Structures and Ship
Equipment, Section 9, B.

9.4 Pipelines with open ends in compartments or
tanks are to be laid out so that no additional
compartments or tanks can be flooded in any damaged
condition to be considered.

9.5 Where shutoff devices are arranged in cross
flooding lines of ballast tanks, the position of the valves

is to be indicated on the bridge.

9.6 For sewage discharge pipes, see T.2.
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9.7 Tightness of bulkheads

9.7.1 Where it is impossible to lay pipes outside
the assumed damaged zone, the tightness of the
bulkheads is to be ensured by applying the provisions
in 9.7.2 t0 9.7.6.

9.7.2 In bilge pipelines, a non-return valve is to be
fitted either on the watertight bulkhead through which the
pipe passes to the bilge suction or at the bilge suction
itself.

9.7.3 In ballast water and fuel pipelines for the
filling and emptying of tanks, a shut-off valve is to be
fitted either at the watertight bulkhead through which
the pipe leads to the open end in the tank or directly at
the tank.

9.7.4  The shut-off valves required in 9.7.3 must be
capable of being operated from a control panel located
on the bridge or at the machinery control centre
(MCC), where it must be indicated when the valves
are in the "closed" position. This requirement does not
apply to valves which are opened at sea only
momentarily for supervised operations.

9.7.5 Overflow pipes of tanks in different
watertight compartments which are connected to one
common overflow system are either.

- To be led, prior to being connected to the
system within the relevant compartment, above
the most unfavourable damage water line, or

- To be fitted with a shut-off valve. This shut-off
valve is to be located at the watertight bulkhead
of the relevant compartment and is to be secured
in open position to prevent unintended operation.
The shut-off valves must be capable of being
operated from a control panel located on the
navigation bridge, where it must be indicated
when the valve is in the "closed" position.

9.7.6  The shut-off valves may be dispensed with if
the bulkhead penetrations for these pipes are arranged
high enough and so near to midship that in no damage

condition, including temporary maximum heeling of the

ship, they will be below the waterline.

E. Steam Lines

1. Operation

Every steam consumer must be capable of being shut
off from the system.

2. Calculation of Pipelines

2.1 Steam lines are to be constructed for the
design pressure (PR) according to B.4.1.4.

2.2 Calculations of pipe thickness and elasticity
analysis in accordance with C. are to be carried out.
Sufficient compensation for thermal expansion is to be

proven.
3. Laying Out of Steam Lines
3.1 Steam lines are to be so installed and

supported that expected stresses due to thermal
expansion, external loads and shifting of the
supporting structure will be safely compensated,
considering both, normal service as well as interrupted
service conditions.

3.2 Steam lines are to be so installed that water
pockets will be avoided.

3.3 Means are to be provided for the reliable
drainage of the piping system.

3.4 Steam lines are to be effectively insulated to
prevent heat losses.

341 Where persons may come into contact with
steam lines, the surface temperature of the insulation

shall not exceed 80°C.

3.4.2 Wherever necessary, additional protection
arrangements against unintended contact are to be

provided.
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3.4.3 The surface temperature of steam lines in
the pump rooms of tankers may nowhere exceed 220

°C, see also Section 15.

3.5 Steam heating lines, except for heating

purposes, are not be led though the following spaces:

- Accommodations

- Spaces below ammunition rooms

- Spaces where instruments are installed which
are sensitive to humidity and increased

temperature

- Provision stores

3.6 Sufficiently rigid structures are to be chosen

as fixed points for the steam piping systems.

3.7 Steam lines are to be fitted with sufficient

expansion arrangements.

3.8 Where a steam system can be supplied from
a system with higher pressure, it is to be provided with
reducing valves and with relief valves on the low

pressure side.

3.9 Welded connections in steam lines are
subject to the requirements specified in the TL Rules

Chapter 3 - Welding.

4, Steam Strainers

Wherever necessary, machines and apparatus in steam
systems are to be protected against foreign matter by

steam strainers.

5. Steam connections to equipment and pipes
carrying oil, e.g. steam atomizers or steam out
arrangements, are to be so secured that fuel and oil

cannot penetrate into the steam lines.

F. Boiler Feedwater and Circulating
Arrangement, Condensate Recirculation

1. Feedwater pumps

1.1 At least two feed water pumps are to be
provided for each boiler installation.

1.2 Feed water pumps are to be so arranged or

equipped that no backflow of water can occur when the
pumps are not in operation.

1.3 Feed water pumps are not to be used for
purposes other than supplying feed water to boilers.

2. Capacity of Feed Water Pumps

21 Where two feed water pumps are provided,
the capacity of each is to be equivalent to at least 1,25
times the rated output of all connected boilers.

2.2 Where more than two feed water pumps are
installed, the combined capacity of the remaining feed
water pumps, in the event of the failure of any one

pump, is to comply with the requirements of 2.1.

2.3 For continuous flow boilers the capacity of
the feed water pumps is to be at least 1,0 times the
rated output of the boiler.

2.4 Special arrangement may be made for the
capacity of the feed water pumps for plants
incorporating a combination of oil fired and exhaust
gas boilers.

3. Delivery Pressure of Feed Water Pumps

Feed water pumps are so laid out that the delivery
pressure can satisfy the following requirements:

- The required capacity according to 2. is to be
achieved against the maximum allowable
working pressure of the steam producer.

- In case the safety valve is blowing off, the
delivery capacity is to be 1,0 times the
approved steam output at 1,1 times the

allowable working pressure.
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The resistances to flow in the piping between the feed
water pump and the boiler are to be taken into
consideration. In the case of continuous flow boilers the
total resistance of the boiler is to be taken into account.

4. Power Supply to Feed Water Pumps

4.1 At least two independent power sources are
to be available for the operation of feed water pumps.

4.2 For steam-driven feed water pumps, the supply
of all the pumps from only one steam system is allowed
provided that all the steam producers are connected to
this steam system.

4.3 For electric drives, separate supply lines from
the common bus-bar to each pump motor are
sufficient.

5. Feed water lines

Feed water lines may not pass through tanks which do
not contain feed water.

5.1 Feed water lines for auxiliary steam
producers (auxiliary and exhaust gas boilers)

5.1.1 The provision of only one feed water line for
auxiliary and exhaust gas boilers is sufficient if the
preheaters and automatic regulating devices are fitted
with by-pass lines.

5.1.2  Each feed water line is to be fitted with a shut-
off valve and a check valve at the boiler inlet. Where
the shut-off valve and the check valve are not directly
connected in series, the intermediate pipe is to be
fitted with a drain.

5.1.3 Continuous flow boilers need not be fitted
with the valves required according to 5.1.2 provided
that the heating of the boiler is automatically switched
off should the feed water supply fail and that the feed
water pump supplies only one boiler.

6. Boiler Water Circulating Systems

6.1 Each forced-circulation boiler is to be

equipped with two circulating pumps powered
independently of each other. Failure of the circulating
pump in operation is to be signalled by an alarm. The
alarm may only be switched off if a circulating pump is

started or when the boiler firing is shut down.

6.2 The provision of only one circulating pump
for each boiler is sufficient if:

The boilers are heated only by gases whose
temperature does not exceed 400 °C; or

- A common stand-by circulating pump is
provided which can be connected to any boiler;
or

- The burners of oil or gas fired auxiliary boilers
are so arranged that they are automatically
shut-off should the circulating pump fail and the
heat stored in the boiler does not cause any
unacceptable evaporation of the available
water in the boiler.

7. Feed Water Supply

One storage tank may be considered sufficient for
auxiliary boiler units.

8. Condensate Recirculation

8.1 The main condenser is to be equipped with
two condensate pumps, each of which must be able to
transfer the maximum volume of condensate

produced.

8.2 The condensate of all heating systems used
to heat oil (fuel, lubricating, cargo oil etc.) is to be led
to condensate observation tanks. These tanks are to
be fitted with air vents.

8.3 Heating coils of tanks containing fuel or oil
residues, e.g. sludge tanks, leak oil tanks, bilge water
tanks etc. are to be provided at the tank outlet with
shut-off devices and devices for testing the
condensate for the presence of oil.
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G. Fuel Oil Systems

1. Bunker Lines

The bunkering of oil fuels is to be effected by means
of permanently installed lines either from the open
deck or from bunkering stations located below deck

which are to be isolated from other spaces.

Bunker stations are to be so arranged that the
bunkering can be performed from both sides of the
ship without danger. This requirement is considered to
be fulfiled where the bunkering line is extended to
both sides of the ship. The bunkering connections are
to be fitted with blank flanges.

2. Tank Fiiling and Suction Lines

2.1 Filling and suction lines from storage,
settling and service tanks situated above the double
bottom and in case of their damage fuel oil may leak,
are to be fitted directly on the tanks with shut-off
devices capable of being closed from a safe position
outside the space concerned.

In the case of deep tanks situated in shaft or pipe
tunnel or similar spaces, shut-off devices are to be
fitted on the tanks. The control in the event of fire may
be effected by means of an additional shutoff device in
the pipe outside the tunnel or similar space. If such
additional shut-off device is fitted in the machinery
space it shall be operated from a position outside this
space.

2.2 Shutoff devices on fuel oil tanks having a
capacity of less than 500 { need not be provided with
remote control.

2.3 Filling lines are to extend to the bottom of
the tank. Short filling lines directed to the side of the

tank may be approved.

Storage tank suction lines may also be used as filling
lines.

2.4 If MARPOL Regulations shall be met valves
at the fuel storage tanks shall kept close at sea and
may be opened only during fuel transfer

operations if located within h or w as defined in
MARPOL 73/78 Annex | 12A. The valves are to be
remote controlled from the navigation bridge, the
propulsion machinery control position or an enclosed
space which is readily accessible from the navigation
bridge or the propulsion machinery control position
without travelling exposed freeboard or superstructure
decks.

2.5 Where filling lines are led through the tank top
and end below the maximum oil level in the tank, a

non-return valve at the tank top is to be arranged.

2.6 Tank suctions are to be arranged sufficiently
away from the drains in the tank so that water and
impurities which have settled out will not be aspirated.

2.7 Where tanks for different fuels
(multipurpose) are provided, adequate measures to
prevent one fuel grade being contaminated with
another one have to be arranged.

2.8 For the release of remotely operated shut-
off devices, see Section 9,B.9.

3. Pipe Layout

3.1 Fuel lines may not pass through tanks
containing feedwater, drinking water, lubricating oil.

3.2 Fuel lines which pass through ballast tanks
are to have an increased wall thickness according to
Table 8.4.

3.3 Fuel lines may not be laid in the vicinity of
boilers, turbines or equipment with high surface
temperatures (over 220 °C) or in way of other sources
of ignition.

3.4 Flanged and screwed socket connections in
fuel oil lines shall be screened or otherwise suitably
protected to avoid, as far as practicable, oil spray or
oil leakages onto hot surfaces, into machinery air
intakes, or other surfaces of ignition.

The number of detachable pipe connections is to be
limited. In general, flanged connections according to
recognized standards shall be used.
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34.1 Flanged and screwed socket connections in
fuel oil lines which lay directly above hot surfaces or
other sources of ignition are to be screened and
provided with drainage arrangements.

3.4.2 Flanged and screwed socket connections in
fuel oil lines with a maximum allowable working
pressure of more than 0,18 N/mm? and within about 3
m from hot surfaces or other sources of ignition and
direct sight of line are to be screened. Drainage
arrangements need not to be provided.

3.4.3 Flanged and screwed socket connections in
fuel oil lines with a maximum allowable working
pressure of less than 0,18 N/mm?2 and within about 3
m from hot surfaces or other sources of ignition are to
be assessed individually taking into account working
pressure, type of coupling and possibility of failure.

3.4.4 Flanged and screwed socket connections in
fuel oil lines with a maximum allowable working
pressure of more than 1,6 N/mm? need normally to be
screened.

3.45 Pipes running below engine room floor need
normally not to be screened.

3.5 Shut-off valves in fuel lines in the machinery
spaces are to be operable from above the floor plates.

3.6 Glass, and plastic components are not
permitted in fuel systems.

Sight glasses made of glass located in vertical
overflow pipes may be permitted.

3.7 Fuel pumps must be capable of being
isolated from the piping system by shut-off valves.

3.8 For fuel flow-meters a by-pass with shut-off
valve shall be provided.

4, Fuel Transfer, Feed and Booster Pumps
4.1 Fuel transfer, feed and booster pumps shall
be designed for the proposed operating temperature

of the medium pumped.

4.2 A fuel transfer pump is to be provided. Other
service pumps may be used as a stand-by

pump provided they are suitable for this purpose.

Fuel transfer pumps must be designed for the following
functions:

- Filling of the storage tanks, and eventually of
the supply tanks

- Transfer from any tank to the transfer
connection(s)

- Transferring from a storage tank to a supply
tank

- Transferring of fuel from starboard to port and
vice-versa, or from fore ship to aft and vice-
versa, for changing heel or trim of the ship

4.3 At least two means of oil fuel transfer are to

be provided for filling the service tanks.

4.4 Where a feed or booster pump is required to
supply fuel to main or auxiliary engines, standby
pumps shall be provided. Where, the pumps are
attached to the engines, stand-by pumps may be
dispensed with for auxiliary engines.

Fuel oil supply for oil fired auxiliary boilers, see Section
17.

Fuel supply units of auxiliary diesel engines are to be
designed such that the auxiliary engines start without
aid from a second source of electrical power within 30
sec after black-out.

Note

To fulfil the above requirements for example the
following measures could be a possibility:

- Air driven MDO service pump
- MDO gravity tank
- Buffer tank before each auxiliary diesel engine

4.5 For emergency shut-down devices, see
Section 9, B.8.
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5. Plants With More Than One Main Engine

For plants with more than one engine, complete spare
feed or booster pumps stored on board may be
accepted instead of stand-by pumps provided that the
feed or booster pumps are so arranged that they can
be replaced with the means available on board.

For plants with more than one main engine, see also
Chapter 104 - Propulsion Plants, Section 3,G.

6. Shut-off Devices

6.1 For plants with more than one engine shut-
off devices for isolating the fuel supply and
overproduction/recirculation lines to any engine from a
common supply system shall be provided. These
valves shall be operable from a position not rendered
inaccessible by a fire on any of the engines.

6.2 Instead of shut-off devices in the
overproduction/recirculation lines check valves may
be fitted. Where shut-off devices are fitted, they are to
be locked in the operating position.

7. Filters

7.1 Fuel oil filters are to be fitted in the delivery
line of the fuel pumps.

7.2 For ships with Class Notation AUT-N the filter
equipment is to satisfy the requirements of the TL
Rules for Automation- Chapter 106, Section 9, B. - I.,
for remote control RC see J.

7.3 Mesh size and filter capacity are to be in
accordance with the requirements of the manufacturer
of the engine.

7.4 Uninterrupted supply of filtered fuel has to
be ensured under cleaning and maintenance
conditions of filter equipment. In case of automatic
back-flushing filters, it is to be ensured that a failure of
the automatic back-flushing will not lead to a total loss
of filtration.

7.5 Back-flushing intervals of automatic back-
flushing filters provided for intermittent back-flushing
are to be additionally monitored.

7.6 Fuel oil filters are to be fitted with differential
pressure control. On engines provided for operation
with gas oil only, differential pressure monitoring may
be dispensed with.

7.7 Engines for the exclusive operation of
emergency generators and emergency fire pumps may
be fitted with simplex filters.

7.8 Fuel transfer units are to be fitted with a

simplex filter on the suction side.

7.9 Filter arrangement, see Chapter 104,
Section 3, G.3.

8. Purifiers

8.1 Manufacturers of purifiers for cleaning fuel

and lubricating oil must be approved by TL.

8.2 Where a fuel purifier may exceptionally be
used to purify lubricating oil the purifier supply and
discharge lines are to be fitted with a change-over
arrangement which prevents the possibility of fuel and
lubricating oils being mixed.

Suitable equipment is also to be provided to prevent
such mixing occurring over control and compression
lines.

8.3 The sludge tanks of purifiers are to be fitted
with a level alarm which ensures that the level in the
sludge tank cannot interfere with the operation of the
purifier.

9. Oil Firing Equipment

Oil firing equipment is to be installed in accordance
with Section 17. Pumps, pipelines and fittings are
subject to the following requirements.

9.1 Qil fired auxiliary boilers are to be equipped
with at least two service pumps and 2 preheaters
unless other means are provided for maintaining
continuous operation at sea even if a single unit fails.
For filters see 7. Pumps and heaters are to be rated
and arranged that the oil firing equipment remains
operational even if one unit should fail.
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9.2 Hose assemblies for the connection of the
burner may be used. Hose assemblies are not to be
longer than required for retracting of the burner for the
purpose of routine maintenance. Only hose
assemblies from approved hose assembly
manufacturers are to be used.

10. Service Tanks

10.1 Two fuel oil service tanks for each type of fuel
used on board necessary for propulsion and essential
systems are to be provided. Equivalent arrangements
may be permitted.

10.2 Each service tank is to have a capacity of at
least 8 h at cruising speed vwm of the propulsion plant
and normal operation load of the generator plant.

H. Aircraft Fuel Transfer Installations
1 General
1.1 If the Class Notations FO or FO (HELILF) or

FO (DRONE) shall be assigned, the following
requirements are to be met.

For Class Notation RAS the additional requirements of
3. are to be fulfilled.

1.2 For storage and handling of aviation fuel on
board, separate tank and piping systems are to be

provided, which are not connected to other fuel systems
of the ship.

The following types of fuel supply systems for aircraft are

to be distinguished:

- Fuelling on the landing deck or in the hangar

- Fuelling of helicopters in hovering condition

1.2 These Rules apply to aviation fuel with a flash

point of not less than 60 °C (danger class A IlI).

2. Aviation fuel pumping and fuelling systems

21 The following functions are to be met:

- Filling of storage tanks

- Filling of service tanks, from any of the storage
tanks, using the transfer pump

- Discharging from any of the tanks via the

connections, with the fuel transfer pump

- Transfer of fuel between any of the storage
tanks, using the transfer pump

- Fuelling of the aircraft from the service tank,

using the fuelling pump

- Use of the transfer pump as emergency
fuelling pump, and vice-versa

- De-fuelling of the aircraft tanks by an eductor or

a hand pump, or by gravity to the storage tanks

- Flushing of the fuelling hoses to the storage tanks

2.2 The capacity of the fuelling pump and of the
de-fuelling eductor/hand pump depends on the
required time for fuelling, respectively de-fuelling of the
aircraft envisaged. The vent pipes of the fuel tanks are

to be considered accordingly.

2.3 Over pressure release is to be safeguarded.
Hammering during fuelling, e.g. when shutting-off the
pistol, is to be prevented by means of pressure release

to the suction side of the pump.

3. Systems for Replenishment of Aviation Fuel
At Sea
31 The pertaining elements such as pumps,

pipes, hoses, couplings, etc., are to be designed in
accordance with the requirements defined in Section 4
- Equipment for Replenishment at Sea. For the
replenishment operations - normally from board to
board-aviation fuel transfer connections are to be
arranged readily accessible on the open deck. The

sockets shall normally be of DN 65 mm.
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3.2 The position of the replenishment
connections is to be determined in conformity with the
other installations for replenishment of liquid fuels.
The equipment for fuelling of aircraft is dealt with under 4.
to 6.

4. Fuelling and De-Fuelling Systems On Flight
Deck

41 On the flight deck, suitably arranged installa
tions for fuelling of aircraft and hovering helicopters
are to be provided. When determining the location of
the fuelling station, the following requirements are to

be observed:

- fuelling must be possible while rotors or propel-
lers are running

- the fuelling connection on the flight deck must
be arranged at a position adjusted to the fuelling
connection of the aircraft, outside the danger
zone of the stern rotor or the propellers or jet

nozzles of the aircraft

4.2 The installation consists of the following
elements:

- Fuelling coupling with shut-off, flow meter and
by-pass line for fuelling/de-fuelling on flight
deck

- Hose(s)

- Hose pressure regulator with pressure fuelling
connection

- Filling limit valve

- Intermediate hose

- Fuelling pistol

- De-fuelling connection

For fuelling of hovering helicopters:

- Intermediate hose

- Suspension device on deck, with tearing-off
coupling (at lower end)

- Hose

- Hose pressure regulator

- Suspension device at the aircraft, with tearing-
off coupling (upper end)

- Pressure fuelling connection

- Connection for rinsing via pressure fuelling
coupling and gravity fuelling

- Funnel for draining of the fuelling pistol

4.3 The elements of the fuelling system are to be
arranged and stored in a well ordered manner and
properly protected against ignition and environmental
effects.

4.4 Type and design of the components shall
comply with NATO standard STANAG 3847 or
equivalent. These parts are subject to final inspection by
TL. Hoses shall be type approved by TL.

4.5 Where fuelling in hovering condition is
envisaged, the force necessary for tearing-off the
coupling shall ensure that the helicopter is not
endangered; the tearing-off force for the upper
connection shall be larger than for the lower connection.

The couplings shall be so designed that in case of
tearing-off the amount of fuel spilled is as small as
possible (self-closing fitting) and the elements can be re-
assembled easily.

5. Filters and Water Traps For Aviation Fuel
Systems

To achieve sufficient purity and low water content for the
aviation fuel, the following systems for treatment are to
be provided:

- a filter and water separator in the filling line of
the supply tank
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- a safety filter in the pressurized line before the
fuelling connection

These elements are to be so dimensioned that the
following values will not be exceeded:

- content of free water: 5 ppm

- solid residues: 0,5 mg/|

To determine the grade of contamination of the filters,
these are to be equipped with suitable differential
pressure gauges. The capacities of the conveying and
fuelling pumps are to be considered when choosing the
filter.

6. Safety Systems

6.1 Contents gauging and monitoring systems

6.1.1  The aviation fuel storage and supply tanks are
to be equipped with reliable, remote level indicators in the

pump room.

Where a data logging installation is provided, the
individual measuring stations must be capable of being
called/selected from the machinery control centre and
damage control centre. Additionally, the aviation fuel
tanks shall be equipped with sounding pipes.

6.1.2  For the service tank, a shut-off system is to be
provided, which automatically stops the fuelling pump -
or the conveying pump if used as emergency fuelling
pump - when the fuel level in the tank reaches a defined

minimum value.

Furthermore, an installation is to be provided, which
stops the conveying pump - or the fuelling pump if used
as emergency conveying pump - when the service tank
is filled. At the fuelling stations on deck and at the control
stand for aircraft handling, an emergency stop switch is
to be provided for the fuelling pump and the transfer
pump, if used as fuelling pump

6.2 Venting, overflow, water draining and
sampling systems

6.2.1  The air and overflow pipes of the aviation
fuel storage tanks and the service tank are to be

assembled in a control box. From the box, a draining
line shall lead to the fuel overflow tank. The venting and
overflow pipe of the control box shall be linked with the
vent and overflow pipe of the overflow tank and led to
open deck, see also R.2. The volume of the overflow tank
depends on the size/capacity of the replenishment
installations.

6.2.2 The service tank is to be so designed that
impurities and water may settle, e.g.,, by forming a
water pocket. At the lowest point, a drain with a self-
closing valve is to be provided. The drain line is to be led,
together with the drain lines of the filter/ water separator
and the safety filter, into an open sampling

tray, where the drain may be controlled visually.

The sampling tray is to be drained to a fuel leakage
tank.

6.2.3 To extract remaining fuel and water suction
outlets are to be provided (stripping line) at the lowest
points of the storage tanks and the overflow tank.

There may be no fixed connection to other stripping
lines.

Sampling connections are to be provided at the supply
tank and at the pressure fuelling connection.

l. Lubricating Oil Systems

1. General Requirements

1.1 Lubricating oil systems are to be designed to
ensure reliable lubrication as well as adequate heat
transfer over the whole range of speeds and during
run-down of the engines.

1.2 Priming pumps

Where necessary, priming pumps are to be provided
for supplying lubricating oil to the engines.

1.3 Emergency lubrication

A suitable emergency lubricating oil supply (e.g.
gravity tank) is to be arranged for machinery which
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may be damaged in case of interruption of lubricating
oil supply.

1.4 Lubricating oil treatment

Equipment necessary for adequate treatment of
lubricating oil (purifiers, automatic back-flushing filters,
filters and free-jet centrifuges) are to be provided.

2. Arrangement

21 Lubricating oil circulating tanks and
gravity tanks

2.1.1 For the capacity and location of these tanks
see Section 7, C.

2.1.2 Where an engine lubricating oil circulation
tank extends to the bottom shell plating on ships for
which a double bottom is required in the engine room
shut-off valves are to be fitted in the drain pipes
between engine casing and circulating tank. These
valves are to be capable of being closed from above
the lower platform.

2.1.3 The lubrication oil pump suction is to be
arranged away as far as possible from the crankcase
oil drain pipes.

214 Where deepwell pumps are used for main
engine lubrication they shall be protected against
vibration through suitable supports.

2.1.5 The overflow from gravity tanks is to be led
to the circulating tank. Arrangements are to be made
for observing the flow of excess oil in the overflow

pipe.

2.2 Filling and suction lines

221 Filling and suction lines of lubricating oil
tanks with a capacity of 500 { and more and located
above the double bottom and which in case of their
damage lubricating oil may leak, are to be fitted
directly on the tanks with shutoff devices according to
G.2.1. The remote operation of shutoff devices

according to G.2.1, may be dispensed with.

- For valves which are kept closed during normal
operation,

- Where an unintended operation of a quick
closing valve would endanger the safe
operation of the main propulsion plant or
essential equipment.

222 Where lubricating oil lines must be arranged
in the vicinity of hot machinery, steel pipes which
should be in one length and which are protected where
necessary are to be used.

223 For screening arrangements of lubricating oil pipes
G.3.4 applies as appropriate.

23 Transfer pumps

2.3.1  Transfer pumps are to be provided for:

- Filling of the tanks

- Suction from any tank and supplying the
replenishment system

- Transfer of lubrication oil from any storage tank
to collecting tanks or to other parts of the
lubricating installation, e.g. the oil sump of

diesel engines

232 For diesel engine and gas turbine installations
as well as gears up to a lubricating oil volume of 500
litres per unit, hand operated pumps are admissible for
transferring of lubricating or waste oil.

2.3.3  For each type of lubricating oil, a separate

transfer pumping installation shall be provided.

2.4 Filters

24.1 Lubricating oil filters are to be fitted in the
delivery line of the lubricating oil pumps.

2.4.2 Mesh size and filter capacity are to be in
accordance with the requirements of the manufacturer

of the engine.

2.4.3 Uninterrupted supply of filtered lubricating
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oil has to be ensured under cleaning and maintenance
conditions of filter equipment. In case of automatic
back-flushing filters, it is to be ensured that a failure of
the automatic back-flushing will not lead to a total loss
of filtration.

244 Back-flushing intervals of automatic
back-flushing filters provided for intermittent back-

flushing are to be monitored.

245 Main lubricating oil filters are to be fitted with
differential pressure monitoring. On engines provided
for operation with gas oil only, differential pressure
monitoring may be dispensed with.

2.4.6 Engines for the exclusive operation of
emergency fire pumps may be fitted with simplex
filters.

2.4.7 For protection of the lubricating oil pumps
simplex filters may be installed on the suction side of the

pumps if they have a minimum. mesh size of 100 p.

2.4.8 For the arrangement of filters, see Chapter
104 - Propulsion Plants, Section 3, G.3.

25 Lubricating oil coolers

Itis recommended that turbine and large engine plants
be provided with more than one oil cooler.

2.6 Oil level indicator

Machinery with inherent oil charge are to be provided with
a means of determining the oil level from outside during
operation. This requirement also applies to reduction
gears, thrust bearings and shaft bearings.

2.7 Purifiers

The requirements in G.8 apply as appropriate.

3. Lubricating Oil Pumps

3.1 Main engines

3.11 Main and independent stand-by pumps are
to be arranged.

Main pumps driven by the main engines are to be so
designed that the lubricating oil supply is ensured over

the whole range of operation.

3.1.2 For plant with more than one main engine,
see Chapter 104 - Propulsion Plants, Section 3, G.4.2.

3.2 Main turbine plant

3.2.1 Main and independent stand-by lubricating
oil pumps are to be provided.

3.2.2 Emergency lubrication

The lubricating oil supply to the main turbine plant for
cooling the bearings during the run-down period is to
be assured in the event of failure of the power supply.
By means of suitable arrangements such as gravity
tanks the supply of oil is also to be assured during
starting of the emergency lubrication system.

3.3 Main reduction gearing (motor vessels)

3.3.1 Lubricating oil is to be supplied by a main
pump and an independent stand-by pump.

3.3.2 Where a reduction gear has been approved
by TL to have adequate self-lubrication at 75 % of the
torque of the propelling engine, a stand-by lubricating
oil pump for the reduction gear may be dispensed with
up to a power ratio of

P/ni= 3,0 [kW/min?]

ni = Gear input revolution [min-]

3.3.3 The multi-propeller plants and plants with
more than one engine 3.1.2 has to be applied

analogously.
3.4 Auxiliary machinery
34.1 Diesel generators

Where more than one diesel generator is available,
stand-by pumps are not required.

Where only one diesel generator is available (e.g. on
turbine-driven vessels where the diesel generator is
needed for startup etc.) a complete spare pump is to
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be carried on board.

3.4.2 Auxiliary turbines

Turbogenerators and turbines used for driving
important auxiliaries such as boiler feedwater pumps
etc. are to be equipped with a main pump and an
independent auxiliary pump. The auxiliary pump is to
be designed to ensure a sufficient supply of lubricating
oil during the startup and run-down operation.

J. Seawater Cooling Systems
1. Sea suctions
1.1 At least two sea chests are to be provided.

Wherever possible, the sea chests are to be arranged
as low as possible on either side of the ship.

Landing ships and similar units, as well as ships of
unconventional type such as hydrofoil craft etc., are

exempted from this requirement.

1.2 For service in shallow waters, it is
recommended that an additional high seawater intake
should be provided.

1.3 It is to be ensured that the total seawater
supply for the engines can be taken from only one sea
chest.

1.4 Each sea chest is to be provided with an
effective vent. The following venting arrangements will

be approved:

- An air pipe of at least 32 mm. ID which can be
shut-off and which extends above the bulkhead
deck;

- Adequately dimensioned ventilation slots in the
shell plating.

1.5 Steam or compressed air connections are to
be provided for clearing the sea chest gratings. The
steam or compressed air lines are to be fitted with
shut-off valves fitted directly to the sea chests.

Compressed air for blowing through sea chest gratings
may exceed 2 bar only if the sea chests are

constructed for higher pressures.

1.6 Where a sea chest is exclusively arranged
as chest cooler the steam or compressed air lines for
clearing according to 1.5 may, with TL’s agreement,
be dispensed with.

1.7 The net flow area of the sea chest gratings
shall be at least 2,5 times the sectional area of the
seawater intake line.

2. Special Rules for Ships With Ice Class

The provisions for inlets of seawater for ships with ice
classes ICE-B1 to ICE-B4 are specified in Section 19,
D.3.2, for ships with ice classes PC1 to PC7 in Section
19, D.3.3.

3. Sea Valves

3.1 Sea valves are to be so arranged that they

can be operated from above the floor plates.

3.2 Discharges above the water line, scoops, and
the vent pipes of sea chest are to be provided with at
least one shut-off valve at the ship's shell or at the sea

chest wall respectively.

4, Strainer

The suction lines of the seawater pumps are to be

fitted with strainers.

The strainers are to be so arranged that they can be
cleaned during operation of the pumps.

Where cooling water is supplied by means of a scoop,
strainers in the main seawater cooling line can be

dispensed with.

5. Seawater Cooling Pumps
5.1 Diesel engine plants
511 Main propulsion plants are to be provided

with main and stand-by cooling water pumps.
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5.1.2 The main cooling water pump may be
attached to the propulsion plant. It is to be ensured that
the attached pump is of sufficient capacity for the
cooling water required by main and auxiliary engines
over the whole speed range of the propulsion plant.

The drive of the stand-by cooling water pump is to be
independent of the main engine.

5.1.3 Main and stand-by cooling water pumps are
each to be of sufficient capacity to meet the maximum
cooling water requirements of the plant.

Alternatively, three cooling water pumps of the same
capacity and delivery head may be arranged, provided
that two of the pumps are sufficient to supply the
required cooling water for full load operation of the

plant at design temperature.

With this arrangement it is permissible for the second
second pump to be automatically put into operation

only in the higher temperature range.

5.1.4 Ballast pumps or other suitable seawater
pumps may be used as stand-by cooling water pumps.

5.2 Plant with more than one main engine

For plants with more than one engine and with separate
cooling water systems, complete spare pumps stored
on board may be accepted instead of stand-by pumps
provided that the main seawater cooling pumps are so
arranged that they can be replaced with the means

available on board.

5.3 Cooling water supply for auxiliary engines

Where a common cooling water pump is provided to
serve more than one auxiliary engine, an independent
stand-by cooling water pump with the same capacity is
to be fitted. Independently operated cooling water
pumps of the main engine plant may be used to supply
cooling water to auxiliary engines while at sea, provided
that the capacity of such pumps is sufficient to meet the

additional cooling water demand.

If each auxiliary engine is fitted with an attached cooling
water pump, stand-by cooling water pumps need not be
provided.

6. Cooling Water Supply in Dry-Dock

It is recommended that for dry-docking a supply of
cooling water, e.g. from a water ballast tank, is available
so that at least one diesel generator and, if necessary,
the domestic refrigerating plant may be run when the ship

is in dry-dock.

K. Fresh Water Cooling Systems

1. General

1.1 Engine cooling fresh water systems are to

be so arranged that the engines can be sufficiently

cooled under all operating conditions.

1.2 Depending on the requirements of the
engine plant, the following fresh water cooling systems
are allowed:

- A single cooling circuit for the entire plant;

- Separate cooling circuits for the main and

auxiliary plant;

- Several independent cooling circuits for the
main engine components which need cooling
(e.g. cylinders, pistons and fuel valves) and for
the auxiliary engines;

- Separate  cooling circuits  for  various
temperature ranges.

1.3 The cooling circuits are to be so divided that,
should one part of the system fail, operation of the

auxiliary systems can be maintained.

Change-over arrangements are to be provided for this
purpose if necessary.

1.4 The temperature controls of main and
auxiliary engines as well as of different circuits are to
be independent of each other as far as practicable.
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1.5 Where, in automated engine plants, heat
exchangers for fuel or lubricating oil are incorporated
in the cylinder cooling water circuit of main engines,
the entire cooling water system is to be monitored for
fuel and oil leakage.

1.6 Common cooling water systems for main and
auxiliary plants are to be fitted with shut-off valves to
enable repairs to be performed without taking the
entire plant out of service.

2. Heat Exchangers, Coolers

2.1 The construction and equipment of heat
exchangers and coolers are subject to the
Requirements of Section 16.

2.2 The coolers of cooling water systems,
engines and equipment are to be designed to ensure
that the specified cooling water temperatures can be
maintained under all operating conditions. Cooling
water temperatures are to be adjusted to meet the

requirements of engines and equipment.

2.3 Heat exchangers for auxiliary equipment in
the main cooling water circuit are to be provided with
by-passes if by this means it is possible, in the event
of a failure of the heat exchanger, to keep the system

in operation.

2.4 It is to be ensured that auxiliary machinery
can be operated while repairing the main coolers. If
necessary, means are to be provided for changing over
to other heat exchangers, machinery or equipment
through which a temporary heat transfer can be
achieved.

25 Shut-off valves are to be provided at the inlet

and outlet of all heat exchangers.

2.6 Every heat exchanger and cooler is to be
provided with a vent and a drain.

2.7 Keel coolers, chest coolers

2.7.1 Arrangement and construction drawings of
keel and box coolers are to be submitted for approval.

2.7.2 Permanent vents for fresh water are to be
provided at the top of keel coolers and box coolers.

2.7.3 Keel coolers are to be fitted with pressure

gauge connections at the fresh water inlet and outlet.

3. Expansion Tanks

3.1 Expansion tanks are to be arranged at
sufficient height for every cooling water circuit.

Different cooling circuits may only be connected to a
common expansion tank if they do not interfere with
each other. Care must be taken here to ensure that
damage to or faults in one system cannot affect the
other system.

3.2 Expansion tanks are to be fitted with filling
connections, vents, water level indicators and drains.

4. Fresh Water Cooling Pumps

4.1 Main and stand-by cooling water pumps are
to be provided for each cooling fresh water system.

4.2 Main cooling water pumps may be driven
directly by the main or auxiliary engines which they
are intended to cool provided that a sufficient supply
of cooling water is assured under all operating
conditions.

4.3 The drives of stand-by cooling water pumps
are to be independent of the main engines.

4.4 Stand-by cooling water pumps are to have

the same capacity as main cooling water pumps.

4.5 Main engines are to be fitted with at least
one main and one stand-by cooling water pump.
Where according to the construction of the engines
more than one water cooling circuit is necessary, a
stand-by pump is to be fitted for each main cooling
water pump.

4.6 For cooling fresh water pumps of essential
auxiliary engines the rules for sea cooling water pumps
in J.5.3 may be applied.

TURK LOYDU — NAVAL SHIP TECHNOLOGY, SHIP OPERATION INSTALLATIONS AND AUXILIARY SYSTEMS-
JANUARY 2022



8-44 Section 8 — Piping Systems, Valves and Pumps K,L

4.7 A stand-by cooling water pump of a cooling
water system may be used as a stand-by pump for
another system provided that the necessary pipe
connections are arranged. The shut-off valves in these
connections are to be secured against unintended
operation.

4.8 Equipment providing for emergency cooling
from another system can be approved if the plant and
system are suitable for this purpose.

4.9 For plants with more than one main engine,
the requirements for sea water cooling pumps in J.5.2.
may be applied.

5. Temperature Control

Cooling water circuits are to be provided with
temperature controls in accordance with the
requirement. Control devices whose failure may impair
the functional reliability of the engine are to be

equipped for manual operation.

6. Preheating for Cooling Water

Means are to be provided for preheating cooling fresh

water.

L. Compressed Air Lines

1. General

1.1 Pressure lines connected to air

compressors are to be fitted with non-return valves at

the compressor outlet.

1.2 Oil and water separators, see Chapter 104 -
Propulsion Plants, Section 3.

1.3 Starting air lines may not be used as filling

lines for air receivers.

1.4 Only type-tested hose assemblies made of
metallic materials may be used in permanently
pressurised starting air lines of diesel engines.

15 The starting air line to each engine is to be
fitted with a non-return valve and a drain.

1.6 Tyfons are to be connected to at least two

compressed air receivers.

1.7 A safety valve is to be fitted behind each
pressure-reducing valve.

1.8 Pressure water tanks and other tanks
connected to the compressed air system are considered
as pressure vessels and must comply with the
requirements in Section 16 for the working pressure of
the compressed air system.

1.9 For compressed air connections for blowing

through sea chests refer to J.1.5.

1.10 For the compressed air supply to
pneumatically operated valves and quick-closing
valves refer to D.6.

1.11 Requirements for starting engines with
compressed air, see Section 6.

1.12 In the compressed air receivers, a working
pressure up to 250 bar is permissible. Corresponding
pressure reducing valves are to be provided.

1.13 When determining the necessary volume of
the starting air receivers for pneumatic starting of gas
turbines, at least 6 consecutive starts of gas turbines
for essential main propulsion duties and 3
consecutive starts of gas turbines for non-essential
propulsion and driving of auxiliaries
without refilling shall be taken into account, see TL

Rules -Chapter 104, Section 4A, C.12.

1.14 With exception of the air compressors,
separate compressed air systems are to be provided for

the ship and the weapons systems.

1.15 For each air receiver an emergency pressure
release installation is to be provided. From this instal
lation, a pipe is to be led to a readily accessible place
on the open deck. At the end of this pipe, a valve is to

be provided in the "locked closed" status, while the
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valve at the receiver is to be maintained in the "locked

open" condition.

1.16 Several receivers may be provided forming a
group. In such a case, the receivers are to be connected
to a common manifold.

1.17 For compressed air operated fire flaps of the
engine room, D.6.5 is to be used analogously. These
fire flaps may close automatically if they are supplied
with separated compressed air pipes.

2. Control Air Systems
2.1 Control air systems for essential consumers
are to be provided with the necessary means of air

treatment.

2.2 Pressure reducing valves in the control air
system of main engines are to be redundant.

M. Exhaust Gas Lines
1. Pipe Layout
1.1 Engine exhaust gas pipes are to be installed

separately from each other, taking the structural fire
protection into account. Other designs are to be
submitted for approval. This applies to boiler uptakes
as well.

1.2 Account is to be taken of thermal expansion

when laying out and suspending the lines.

1.3 Where exhaust gas lines discharge near
water level, or where cooling water is injected into the
exhaust gas line, provisions are to be made to prevent
water from entering the engines.

1.4 Where the exhaust gas discharge can be
arbitrarily switched to either ship side, the line cross
section in the manifold may not be reduced. The position
of the flaps is to be indicated in the machinery control
centre (MCC).

2. Silencers

2.1 Engine exhaust pipes are to be fitted with

effective silencers or other suitable means are to be
provided.

2.2 Silencers are to be provided with openings or

equivalent arrangements for internal inspection.

3. Water Drains

Exhaust lines and silencers are to be provided with
suitable drains of adequate size.

4, Insulation

Insulation of exhaust gas lines inside machinery

spaces, see Section 9, B.3.1.
5. Exhaust Gas Cleaning
For special requirements for exhaust gas cleaning

see the TL Rules for Propulsion Plants - Chapter
104, Section 3, K.

N. Bilge Systems
1. General
1.1 Arrangement of bilge system

1.1.1  Bilge systems have to be arranged so that,
apart from their proper task, they are also suitable for
draining water from drencher or water flooding

systems, e.g. from ammunition stores.

1.1.2  All not permanently manned spaces below the
waterline, as well as spaces equipped with water spray
and/or sprinkler installations, shall be provided with bilge
alarms.

1.2 Scope

1.2.1  Naval ships with a size above 10000 tons
displacement or a length L > 140 m, which are able to
carry more than 240 non-crew members, shall meet the
requirements for bilge systems of passenger ships,
compare the TL Machinery Rules, Section 16.
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1.2.2 Naval ships with a size below 1500 tons
displacement which, are not capable to carry more than
60 non-crew members and all naval vessels for which the
IMO Code for High Speed Craft may be relevant, shall
meet the requirements for bilge systems in TL Rules for
High Speed Craft, Section 10.3.

1.2.3  For all other naval ships the requirements for

bilge systems are defined in the following.

2. Bilge Lines

2.1 Layout of bilge lines

2.1.1 Bilge lines and bilge suctions are to be so
arranged that the bilges can be completely drained even
under unfavourable trim conditions.

2.1.2  Bilge suctions are normally to be located on
both sides of the ship. For compartments located fore
and aft in the ship, one bilge suction may be considered
sufficient provided that it is capable of completely

draining the relevant compartment.

2.1.3 Spaces located forward of the collision
bulkhead and aft of the stern tube bulkhead and not
connected to the general bilge system are to be drained
by other suitable means of adequate capacity.

2.1.4  The required pipe thickness of bilge lines is to
be in accordance with Table 8.4.

2.2 Pipes laid through tanks

2.2.1 Bilge pipes may not be led through tanks for
lubricating oil, drinking water or feed water.

2.2.2  Bilge pipes from spaces not accessible during
the voyage if running through fuel tanks located above
double bottom are to be fitted with a non return valve
directly at the point of entry into the tank.

2.3 Bilge suctions and strums

2.3.1 Bilge suctions are to be so arranged as not to
impede the cleaning of bilges and bilge wells. They are
to be fitted with easily detachable, corrosion resistant
strums.

2.3.2 Emergency bilge suctions are to be arranged
such that they are accessible, with free flow and at a

suitable distance from the tank top or the ship's bottom.

2.4 Bilge valves

2.4.1 Valves in connecting pipes between the bilge
and the seawater and ballast water system, as well as
between the bilge connections of different
compartments, are to be so arranged that even in the
event of faulty operation or intermediate positions of the
valves, penetration of seawater through the bilge system

will be safely prevented.

2.4.2  Bilge discharge pipes are to be fitted with shut-
off valves at the ship's shell.

2.4.3 Bilge valves are to be arranged so as to be
always accessible irrespective of the ballast and loading
condition of the ship.

2.4.4  Valves necessary for the operation of the bilge
pumping system (shut-off device for the drive water of the
ejector, section valves at watertight bulkheads, valves in
overboard discharge lines, etc.) are to be capable of
being operated from above the damage control deck.

2.5 Reverse-flow protection

A screw-down non-return valve or a combination of a
non-return valve without positive means of closing and a
shut-off valve are recognized as reverse flow protection.

2.6 Pipe layout

2.6.1 To prevent the ingress of ballast and seawater
into the ship through the bilge system two means of
reverse-flow protection are to be fitted in the bilge
connections. One of such means of protection is to be
fitted in each suction line.

2.6.2 The direct bilge suction and the emergency
suction need only one means of reverse-flow protection
as specified in 2.5.

2.6.3  Where a direct seawater connection is arranged

for attached bilge pumps to protect them
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against running dry, the bilge suctions are also to be fitted
with two reverse flow protecting devices.

2.6.4  The discharge lines of oily water separators are
to be fitted with a reverse flow protecting valve at the
ship's side.

2.6.5 Each bilge ejector shall have an overboard
discharge outlet within the watertight compartment in
which it is located.

3. Calculations

3.1 Pipe diameter

3.1.1  The diameter of dewatering suction pipes are to
be selected to provide a water pumping speed of not less
than 2 m/s.

3.1.2 The inside diameter of main and branch bilge

pipes is not to be less than 50 mm.

3.2 Definition of capacity

3.2.1  The bilge installations shall have at least a
capacity Q for each pumping unit:

Q=06-V [m¥n]

V= Net volume of the largest machinery spaces
below the waterline at combat displacement,
excluding the volume occupied by tanks and

all other equipment [m?3]

4. Bilge Pumping Units

4.1 Electrically driven pumps and/or ejectors using
driving water from the fire fighting system may be used
for bilge pumping.

4.2 Where centrifugal pumps are used for bilge
pumping, they are to be self-priming or connected to an

air extracting device.

4.3 Bilge pumping units are to be so arranged that
they are capable of draining the space where they are

located, and at least one adjoining space.

4.4 Ejectors are to be arranged within the
corresponding watertight compartment.

4.5 Bilge pumps and the suction ends of the
ejectors, respectively, are to be arranged, if possible,
near the centre line of the ship in a readily accessible
location.

4.6 Bilge pumping units with smaller capacity than
that required according to formula in 3.2.1 are
acceptable. The full amount required by the minimum
number of pumping units according to 4.8 and the
capacity calculated in 3.2.1 shall be delivered in any
case. The capacity of each facility shall note be less than
25 mé/h.

4.7 Use of other pumps for bilge pumping

4.7.1 Ballast pumps, stand-by seawater cooling
pumps and general service pumps may also be used as
independent bilge pumps provided they are selfpriming
and of the required capacity according to the formula in
3.2.1.

4.7.2  Fuel and oil pumps are not to be connected to
the bilge system.

4.7.3  Bilge ejectors are acceptable as bilge pumping
arrangements provided that there is an independent
supply of driving water. Where the piping system
supplying the ejectors is used for other purpose, the
capacity of the pumps shall be sufficient for those
additional services.

4.8 Number of bilge pumping units

Ejectors shall be distributed as far as practicable through
the ship but one ejector shall be located in each
machinery space. At least two bilge pumping units shall
be provided for the ship.

5. Bilge Pumping For Various Spaces

5.1 Machinery spaces

5.1.1  The bilges of every main machinery space

are to be capable of being pumped simultaneously as
follows:
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a) Through the bilge suctions connected to the
main bilge system, respectively through the
connected ejector of the relevant machinery
space

b) Through one direct suction connected to the

largest independent bilge pump

c) Through an emergency bilge suction connected
to the sea cooling water pump of the main
propulsion plant or through another suitable
emergency bilge system

5.1.2  Ifthe ship's propulsion plantis located in several
spaces, a direct suction in accordance with 5.1.1 b) is to
be provided in each watertight compartment in addition

to branch bilge suctions in accordance with 5.1.1 a).

When the direct suctions are in use, it is to be possible to
pump simultaneously from the main bilge line by means
of all the other bilge pumps.

The diameter of the direct suction may not be less than
that of the main bilge pipe.

5.1.3 Rooms and decks in engine rooms are to be
provided with drains to the engine room bilge. A drain
pipe which passes through a watertight bulkhead is to be
fitted with a self-closing valve.

5.2 Shaft tunnel

A bilge suction is to be arranged at the aft end of the shaft
tunnel. Where the shape of the bottom or the length of
the tunnel requires, an additional bilge suction is to be
provided at the forward end. Bilge valves for the shaft
tunnel are to be arranged outside the tunnel in the engine

room.

5.3 Cargo holds

5.3.1  Cargo holds are to be normally fitted with bilge
suctions fore and aft.

5.3.2  Cargo holds having a length under 30 m may be
provided with only one bilge suction on each side.

5.3.3  On ships with only one cargo hold, bilge wells
are to be provided fore and aft.

5.3.4 For cargo holds for the transport of dangerous

goods, see Section 9, N.7.

5.35 In all Ro/Ro cargo spaces below the bulkhead
deck where a pressure water spraying system according
to Section 9, J.1.2 is provided, the following

is to be complied with:

- The drainage system on each side is to have a
capacity of not less than 1,25 times of the
capacity of both the water spraying system
pumps and required number of fire hose
nozzles

- The valves of the drainage arrangement are to
be operable from outside the protected space
at a position in the vicinity of the drencher

system controls

- At least 4 bilge wells shall be located at each
side of the protected space, uniformly
distributed fore and aft. The distance between
the single bilge wells shall not exceed 40
meters.

- 5.4.8 is to be observed in addition

For a bilge system the following criteria are to be
satisfied:

- Qs=125Q

- Av=0,625Q and

Sum As= 0,625 Q

Where:

Qs = Combined capacity of all bilge pumps
[m3/s]

Q = Combined water flow from the fixed fire

extinguishing system and the required fire

hoses [m?/s]
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Am = The sectional area of the main bilge
pipe of the protected space [m?]

Sum As = Total cross section of the branch bilge

If the drainage arrangement is based on gravity drains
the area of the drains and pipes are to be determined
according to 5.4.2.

The reservoir tank, shall have a capacity for at least 20
minutes operation at the required drainage capacity of

the affected space.

If these requirements cannot be complied with, the
additional weight of water and the influence of the free
surfaces is to be taken into account in the ship's stability
information. For this purpose the depth of the water on
each deck shall be calculated by multiplying Q by an
operating time of 30 minutes.

5.4 Closed cargo holds and ro-ro spaces above
bulkhead decks and above freeboard decks

5.4.1  Cargo holds above freeboard decks are to be
fitted with drainage arrangements.

5.4.2  The drainage arrangements are to have a
capacity that under consideration of a 5° list of the ship,
at least 1,25 times both the capacity of the water spraying
systems pumps and required number of fire hose nozzles
can be drained from one side of the deck.

At least 4 drains shall be located at each side of the
protected space, uniformly distributed fore and aft. The
distance between the single drains shall not exceed 40
meters.

The minimum required area of scuppers and connected
pipes shall be determined by the following formula.

A= Q
0,5-4/19,62 - (h - H)
Where:
A= Total required sectional area on each side of

the deck [m?]

Q= Combined water flow from the fixed fire
extinguishing system and the required number

of fire hoses [m¥/s]

h= Elevation head difference between bottom of
scupper well or suction level and the overboard
discharge opening or highest approved
load line [m]

H= Summation of head losses corresponding to

scupper piping, fitting and valves [m]

Each individual drain should not be less than a NB 125
piping.

If these requirements cannot be complied with, the
additional weight of water and the influence of the free
surfaces is to be taken into account in the ship’s stability
information. For this purpose the depth of the water on
each deck shall be calculated by multiplying Q by an
operating time of 30 minutes.

5.4.3 Closed cargo holds may be drained directly to
overboard, only when at a heel of the ship of 5°, the edge
of the bulkhead deck or freeboard deck will not be

immersed.

Drains from scuppers to overboard are to be fitted with
reverse flow protecting devices according to the TL Rules
for Hull Structures and Ship Equipment, Section 19, E.

5.4.4  Where the edge of the deck, when the ship
heels 5° is located at or below the summer load line (SLL)
the drainage is to be led to bilge wells or drain tanks with

adequate capacity.

5.4.5  The bilge wells or drainage tanks are to be fitted
with high level alarms and are to be provided with

draining arrangements with a capacity according to 5.4.2.

5.4.6 It is to be ensured that

- Bilge well arrangements prevent excessive
accumulation of free water

- Water contaminated with petrol or other
dangerous substances is not drained to
machinery spaces or other spaces where
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sources of ignition may be present

- Where the enclosed cargo space is protected
by a carbon dioxide fire extinguishing system
the deck scuppers are fitted with means to
prevent the escape of the smothering gas.

5.4.7  The operating facilities of the relevant bilge
valves have to be located outside the space and as far
as possible near to the operating facilities of the pressure

water spraying system for fire fighting.

5.4.8 Means shall be provided to prevent the
blockage of drainage arrangements.

The means shall be designed such that the free cross
section is at least 6 times the free cross section of the
drain. Individual holes shall not be bigger than 25 mm.
Warning signs are to be provided 1500 mm above the
drain opening stating "Drain openings, do not cover or
obstruct".

5.4.9  The discharge valves for the scuppers shall be
kept open while the ship is at sea.

5.5 Spaces above fore and aft peaks

These spaces are to be either connected to the bilge
system or are to be drained by means of hand pumps.
Spaces located above the aft peak may be drained to the
shaft tunnel or to the engine room bilge, provided the
drain line is fitted with a self-closing valve which is to be
located at a highly visible and accessible position. The
drain lines are to have a diameter of at least 40 mm.

5.6 Cofferdams, pipe tunnels and void spaces

Cofferdams, pipe tunnels and void spaces adjoining the

ship's shell are to be connected to the bilge system.

For cofferdams, pipe tunnels and void spaces located
above the deepest load water line equivalent means may
be accepted by TL after special agreement. Where the
aft peak is adjoining the engine room, it may be drained

over a self-closing valve to the engine room bilge.

5.7 Chain lockers

Chain lockers are to be drained by means of appropriate
arrangements.

5.8 Condensate drain tanks of charge air
coolers

5.8.1 If condensate from a drain tank of a charge air
cooler is to be pumped overboard directly or indirectly,
the discharge line is to be provided with an approved 15
ppm alarm. If the oil content exceeds 15 ppm an alarm is
to be released and the pump is to stop automatically.

The 15 ppm alarm is to be arranged so that the bilge
pump will not be stopped during bilge pumping from
engine room to overboard.

5.8.2  Additionally the tank is to be provided with a
connection to the oily water separator.

5.9 Bilge systems for spraying systems

5.9.1 Bilge systems for spaces with water spray and
sprinkler facilities are to be designed to remove not less
than 110 % of the volume that can be produced by the
water spray/sprinkler facilities.

5.9.2  Water spraying and sprinkler installations as
well as bilge systems are to be capable of being operated

simultaneously.

5.9.3 At the start of spraying installations, the bilge
pumps are to be started automatically.

6. Bilge Testing

All bilge arrangements are to be tested under presence
of TL surveyor.

O. Bilge Stripping and De-Oiling Systems
1. General
1.1 Machinery spaces and spaces, in which

oily water may accumulate, are to be equipped with a
bilge stripping and de-oiling system, in addition to the
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bilge systems as described under N.

12 Stripping lines and sucking heads are to be so
arranged that also in unfavourable trim conditions the

spaces are drained completely.

1.3 Bilge suctions are to be provided with easily
removable, corrosion resistant strums, and to be so
arranged that cleaning of bilges and bilge wells is
possible.

1.4 Chain lockers must be capable of being

drained by suitable facilities.

2. Equipment for the Treatment of Bilge Water
and Fuel/Oil Residues

21 Ships of 400 tons gross and above shall be
fitted with an oily water separator or a filter plant for
the separation of oil/water mixtures (4).

2.2 Ships of 10.000 tons gross and above shall
be fitted, in addition to the equipment required in Item
2.1, with a 15 ppm alarm system.

2.3 A sampling device is to be arranged in the
discharge line of oily water separating equipment/
filtering systems.

2.4 By-pass lines are not permitted for oily water
separating equipment/filtering systems.

2.5 Recirculating facilities have to be provided
to enable the oil filtering equipment to be tested with
the overboard discharge closed.

3. Discharge of Fuel /Oil Residues
3.1 For oil residues a sludge tank is to be provided.

For equipment and dimensioning of sludge tanks, see
Section 7, E.

(4) With regard to the installation on ships of oily water
separators, filter plants, oil collecting tanks, oil discharge lines
and a monitoring and control system or an 15 ppm alarm
device in the water outlet of oily water separators, compliance
is required with the provisions of the International Convention
for the Prevention of Pollution from Ships. 1973, (MARPOL)
and the Protocol of 1978 as amended.

3.2 A self-priming pump is to be provided for
sludge discharge to reception facilities. The capacity
of the pump shall be such that the sludge tank can be
emptied in a reasonable time. The utilization of a bilge
pump for sludge discharge is permissible

3.3 A separate discharge line is to be provided
for discharge of fuel/oil residues to reception facilities.

3.4 The discharge connection shall have no
connection to the bilge system, the oily bilge water
tank, the tank top or the oily water separator.

3.5 The oil residue (sludge) tank may be fitted
with manual operated self closing drain valves with
visual monitoring of the settled water (free air space)
leading to the oily bilge water tank or bilge well.

3.6 Where incinerating plants are used for fuel
and oil residues, compliance is required with Section
9 and with Resolution MEPC.244(66) - 2014 Standard
Specification for Shipboard Incinerators.

4. 5 ppm Oily Bilge Water Separating Systems
for Class Notation EP

4.1 Irrespective of the installation of a 5 ppm oily
bilge water separating systems all requirements given
in MARPOL Annex 1 Reg. 14 have to be fulfilled and
need to be certified accordingly. The 5 ppm oily bilge
water separating system may be part of the
installation required by MARPOL.

The installation of 5ppm bilge water separating
systems is optional, except where required by Class
Notation EP (Environmental Service System) or by
local legislation.

The bilge water separating system consists of a bilge
water handling system and an oily water separator in
combination with a 5ppm alarm which actuates an
automatic stopping device as described in the IMO
MEPC.107(49) as amended by IMO MEPC.285(70).

4.2 Oily bilge water separator

4.2.1 The design and test procedure shall be in
compliance with IMO Res. MEPC.107(49) as
amended by IMO MEPC.285(70) under
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consideration of IMO MEPC.1/Circ.643. The oil
content of the effluent of each test sample shall not

exceed 5ppm.

4.2.2  The capacity of the oily bilge water separator
is to be specified according to Table 8.16a.

Table 8.16a Capacity of the oily bilge water
separators
4001 to Above
Up to 401 to 1601 to

15000 15000
400 GT | 1600 GT | 4000 GT

GT GT
0,25 0,50 1,90 2,50 5,00
m3/h m3/h m3/h m3/h m3/h
4.3 5 ppm oil content alarm
4.3.1 The design and test procedure shall be in

compliance with IMO Res. MEPC.107(49) as
amended by IMO MEPC.285(70).

4.3.2 Additional calibration tests in the range from
2 ppm to 9 ppm oil content are to be carried out.
Furthermore the response time is to be taken in case
the input is changed from water to oil with a
concentration of more than 5 ppm.

4.3.3 An appropriate type test certificate issued
by flag state administrations or other classification
societies may be accepted.

4.4 Oily bilge water tanks

441 An oily bilge water holding tank shall be
provided. This tank shall be a deep tank arranged
above the tank top which safeguards the separation of
oil and water. Appropriate draining arrangements for
the separated oil shall be provided at the oily bilge
water holding tank.

4.4.2 Oil residues (sludge) and oily bilge water
tanks shall be independent of each other.

4.4.3 A pre-treatment unit for oil separation shall
be provided in accordance with the example of the
Annex of the MEPC.1/Circ.642, as amended by

MEPC.1/Circ.676 and MEPC.1/Circ.760. The unit shall
be placed between daily bilge pump and oily bilge
water tank.

4.4.4 The values on Table 8.16b may be used as
reference:

Table 8.16b  Capacity of oily bilge water tanks

Main engine rating Capacity
(kW] [m?]
Up to 1000 4
Above 1000 up to P/250
20.000
Above 20.000 40 + P/500

Where P = main engine power [kW]

4.5 Qil residue (sludge) tanks
4,5.1 For storage of oil residues (sludge), see
Section 7, E.

4.5.2 The capacity V [m?] of oil residues (sludge)
tanks shall be determined as follows

V=K-C-D

where

K = 0,005 where diesel oil or other oil which does
not need purification is used

C = Dalily fuel oil consumption [m3/d]

D = Maximum duration of voyage, normally taken
30 days in absence of data [d]

4.5.3 Qil residues (sludge) tanks shall be provided
with access holes arranged in a way that cleaning of
all parts of the tank is possible.

4.5.4 Qil residues (sludge) tanks shall be fitted
with steaming-out lines for cleaning, if feasible.
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4.6 Oily bilge water and sludge pumping and
discharge
4.6.1 The oily bilge system and the main bilge

system shall be separate of each other.

4.6.2 Suction lines of the oily bilge separator shall
be provided to the oily bilge water tank. A suction
connection to the oil residues (sludge) tank is not
permitted.

4.6.3 The effluent from the 5 ppm bilge separator
shall be capable of being recirculated to the oily bilge
water tank or the pre-treatment unit.

4.6.4 The separated dirty water and exhausted
control water of fuel purifiers shall be discharged into
a particular tank. This tank shall be located above tank
top for the purpose to facilitate the draining without
needing a drain pump.

4.6.5 The oil residues discharge pump shall be
suitable for high viscosity oil and shall be a self priming
displacement pump.

4.6.6 The oil residues discharge pump shall have
a capacity to discharge the calculated capacity of the
oil residue (sludge) tank (see 4.5.2) within 4 hours. As
dry cargo holds, such tanks are also to be connected
to the bilge system.

P. Ballast Systems

1. Ballast Lines

1.1 Arrangement of piping-general

111 Suctions in ballast water tanks are to be so
arranged that the tanks can be emptied despite

unfavourable conditions of trim and list.

1.1.2 Ships having very wide double bottom tanks

are also to be provided with suctions at the outer sides of
the tanks. Where the length of the ballast water tanks
exceeds 30 m, TL may require suctions to be provided in

the forward part of the tanks.

1.2 Pipes passing through tanks

Ballast water pipes may not pass through drinking
water, feedwater or lubricating oil tanks.

1.3 Piping systems

1.31 Where a tank is used alternately for ballast
water and fuel (change-over tank), the suction in this
tank is to be connected to the respective system by
three-way cocks with L-type plugs, cocks with open
bottom or change-over piston valves. These must be
arranged so that there is no connection between the
ballast water and the fuel systems when the valve or
cock is in an intermediate position. Change-over pipe
connections may be used instead of the above
mentioned valves. Each change-over tank is to be
individually connected to its respective system. For
remotely controlled valves see D.6.

1.3.2 Where pipelines are led through the collision
bulkhead below the freeboard deck, a shut-off valve is
to be fitted directly at the collision bulkhead inside the
fore peak.

The valve has be capable of being remotely operated
from above the freeboard deck.

Where the fore peak is directly adjacent to a permanently
accessible room e.g. bow thruster room, this shut-off
valve may be fitted directly at the collision bulkhead
inside this room without provision for remote control,

provided this valve is always well accessible.

1.3.3 Only one pipeline may be led through the
collision bulkhead below the freeboard deck. Where
the forepeak is divided to hold two different kinds of
liquid, two pipelines may in exceptional cases be
passed through the collision bulkhead below freeboard
deck.

1.3.4 For ballast water tanks on ships with ice
class ICE-B1 to ICE-B4 which are arranged above the
ballast load line see Section 19, D.3.2.7.

2. Ballast Pumps

2.1 The number and capacity of the pumps must
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satisfy the vessel's operational requirements.

2.2 For filling the ballast water tanks the fire
main system may be used.

2.3 For emptying ballast water tanks eductors
may be used.
3. Exchange of Ballast Water

3.1  For the “overflow method” separate overflow
pipes or by-passes at the air pipe heads have to be
provided. Overflow through the air pipe heads is to be
avoided. Closures according to ICLL, but a least blind
flanges are to be provided. The efficiency of the
arrangement to by-pass the air pipe heads is to be

checked by a functional test during the sea trials.

3.2 For the “Dilution method” the full tank content is
to be guaranteed for the duration of the ballast water
exchange. Adequately located level alarms are to be
provided (e.g. at abt. 90 % volume at side tanks, at
abt. 95 % at double bottom tanks).

4, Ballast Water Treatment Plants

4.1 Ballast water treatment plants are to be
approved by a flag administration/Naval Authority
according to BWMS Code (IMO Resolution MEPC.300
(72)). The obligation to install a ballast water treatment
plant depends on Naval Authority in accordance with
the operational profile of the ship. Refer to
International Convention for The Control And
Management of Ship’s Ballast Water and Sediments,
2004 - Regulation B-3 and TL Additional Rule for
Installation of Ballast Water Management Systems.

4.2  Ballast water treatment systems (BWTS) shall
in addition to the provisions of 4.1 comply with the
Rules in Section 10, B. and in this Section as well as
in the TL Rules for Electrical Installations, Chapter-
105, Section 9, D.8. The following documents shall be
submitted once for each BWTS type for approval:

- Drawings and technical specification of piping
systems including material specification

- Drawings of all pressure vessels and
apparatus exposed to pressure including
material specification

- Details on electrical and electronic systems

If compliance with TL Rules has already been
ascertained as part of the Flag Administration/Naval
Authority type approval process in line with 4.1,
documents for that BWTS type need not be submitted.

On manufacturer’'s application, TL may issue an
approval certificate confirming compliance with TL
Rules referenced above.

4.3 Integration and installation of ballast water
treatment systems on board

4.3.1 A ship related arrangement drawing and a
piping diagram showing the integration of the BWTS
into the ship’s ballast piping system as well as the
operating and technical manual shall be submitted for
approval. If a BWTS uses active substances,
additional arrangement drawings for operating
compartments and storage rooms of these substances
shall be submitted, including details of their

equipment.

4.3.2 The rated capacity of BWTS shall not be
less than the flow rate of the largest ballast pump. If
the treated rated capacity (TRC) of ballast water
specified by the manufacturer may be exceeded
operationally, e.g. by parallel operation of several
ballast pumps, appropriate references and restrictions
shall be indicated in the ballast water management
plan.

4.3.3 Proper installation and correct functioning of
the ballast water management system shall be verified
and confirmed by a TL Surveyor

5. Operational Testing

The ballast arrangement is to be subjected to

operational testing under TL supervision.

TURK LOYDU — NAVAL SHIP TECHNOLOGY, SHIP OPERATION INSTALLATIONS AND AUXILIARY SYSTEMS-
JANUARY 2022



Q.R Section 8 — Piping Systems, Valves and Pumps 8-55

Q. Ballast Systems for Special Tasks

1. Special Ballasting Requirements

The following special ballast operations must be
considered:

- Maintaining a horizontal position of the flight
deck in transverse and longitudinal direction
regardless of the ship's loading condition

- Reduction of the dynamic movements of the ship
as a platform for sensors, weapons and aircraft
operation in the seaway

- Changing the ship's trim to allow dock landing
operations with landing craft entering or leaving
the ship through the lowered stern/bow gate

The requirements for these tasks are specified in Section
2,D.2.

1.2 Cross flooding for equalizing flooding in case of
damage, see 2.

1.3 For  further ballast requirements the
arrangement and the operating conditions have to be
agreed with TL case by case.

2. Cross-Flooding Arrangements

2.1 As far as possible, cross-flooding
arrangements for equalizing asymmetrical flooding in
case of damage should operate automatically. Where the
arrangement does not operate automatically, any shut-
off valves must be capable of being operated from the
bridge or another central location above the bulkhead
deck.

The position of each closing device has to be indicated on
the bridge and at the central operating location (MCC).
The cross-flooding arrangements must ensure that in
case of flooding, equalization is achieved within 15
minutes.

2.2 Cross flooding arrangements for equalizing of
asymmetrical flooding in case of damage are to be
submitted to TL for approval

3. Stability Check

The respective stability check in connection with the
ballast requirements has to be done in accordance with
Chapter 102 - Hull Structures and Ship Equipment,

Section 2.
R. Air, Overflow and Sounding Pipes
1. General

The laying of air, overflow and sounding pipes is
permitted only in places where the laying of the
corresponding piping system is also permitted, see
Table 8.4.

For special strength requirements regarding fore deck
fittings, see TL Hull Rules, Section 16, D.4.

2. Air and Overflow Pipes
2.1 Arrangement
2.1.1 All tanks, void spaces etc. are to be fitted at

their highest position with air pipes or overflow pipes.
Air pipes must normally terminate above the open
deck.

212 Air and overflow pipes are to be laid vertically.

2.1.3 Air and overflow pipes passing through
cargo holds are to be protected against damage.

2.1.4 For the height above deck of air and overflow
pipes and the necessity of fitting brackets on air pipes
see, Chapter 102 - Hull Structures and Ship Equipment,
Section 19, F.

2.1.5 Air pipes from unheated leakage oil tanks and
lubricating oil tanks may terminate at clearly visible
positions in the engine room. Where these tanks form
part of the ship's hull, the air pipes are to terminate above
the free board deck. It must be ensured that no leaking
oil can spread onto heated surfaces where it may ignite.

2.1.6 Air pipes from lubricating oil tanks and
leakage oil tanks which terminate in the engine room
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are to be provided with funnels and pipes for safe
drainage in the event of possible overflow.

2.1.7  Air pipes of fuel service and settlings tanks and
of lubricating oil tanks which terminate on open deck are
to be arranged such that in the event of a broken air pipe
this shall not directly lead to the risk of ingress of sea or

rain water.

2.1.8 Wherever possible, the air pipes of
feedwater and distillate tanks should not extend into
the open deck. Where these tanks form part of the
ship's shell the air pipes are to terminate within the

engine room casing above the freeboard deck.

2.1.9 Air pipes for cofferdams and void spaces with
bilge connections are to extend above the open deck

2.1.10 Where fuel service tanks are fitted with
change-over overflow pipes, the change-over devices
are to be so arranged that the overflow is led to one of
the storage tanks.

2.1.11 The overflow pipes of changeable tanks must
be capable of being separated from the fuel overflow
system.

2.1.12 Where the air and overflow pipes of several
tanks situated at the shell lead to a common line, the
connections to this line are to be above the freeboard
deck, as far as practicable, but at least so high above
the deepest load waterline that should a leakage occur
in one tank due to damage to the hull or listing of the
ship, fuel or water cannot flow into another tank.

2.1.13 The air and overflow pipes of lubricating oil

tanks shall not be led to a common line.

2.1.14 For the cross-sectional area of air pipes and

air/overflow pipes, see Table 8.17.

2.1.15 The air and overflow pipes are to be so
arranged, that the planned filling levels can be achieved,
see Section 7, B.1.3. The pipes are to be led into the
tanks to a level abt. 20 mm below the maximum
planned liquid surface. The estimated trim has to be
considered.

2.1.16 For naval ships with class notation NBC,
aeration valve is to be arranged in the citadel, and an air-
release valve on the open deck respectively. The
aeration valve shall open at 50 mbar under-pressure, and
the air-release valve at 5 mbar over-pressure, see
Section 11.

2.1.17 For the connection to a common line of air and
overflow pipes on ships with character of clkassification
+or [+], see D.9.

2.2 Number of air and overflow pipes

221 The number and arrangement of the air pipes
is to be so performed that the tanks can be aerated and
deaerated without exceeding the tank design pressure

by over- or under-pressure.

222 Tanks which extend from side to side of the
ship must be fitted with an air/overflow pipe at each
side. At the narrow ends of double bottom tanks in the
forward and aft parts of the ship, only one air/overflow

pipe is sufficient.
2.3 Air pipe closing devices

Air/overflow pipes terminating above the open deck are
to be fitted with approved air pipe heads.

To prevent blocking of the air pipe head openings by
their floats during tank discharge the maximum
allowable air velocity determined by the manufacturer
is to be observed.

Table 8.17 Cross-Sectional areas of air and
overflow pipes

Cross-sectional areas of air
o and overflow pipes
Tank filling systems — Ar/overflow
Air pipes pipes
without 1/3 f per )
Filling overflow tank
mode With 1,25 f per
overflow tank (1)
f = Cross-sectional area of tank filling pipe
1) 1,25 f as the total cross-sectional area is

sufficient if it can be proved that the resistance to flow
of the air and overflow pipes including the air pipe
closing devices at the proposed flow rate cannot cause
unacceptably high pressures in the tanks in the event of
overflow.
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Table 8.18 Cross-sectional areas of air and overflow pipes (closed overflow systems)
Cross-sectional areas of air and overflow
ipes
Tank filling and Pip
Remarks
overflow systems .
Air pipe Overflow Drainage
pipe (2) pipe
cross-sectional
Stand-pipe 1/3 f - - area of stand-pipe
- =21,25F
Filling -
cross-sectional
Relief valve 1/3 (1) min.1,25 F - area of relief valve
21,25F
Overflow chest 1/3 F at chest min.1,25 F 1,25 F -
Overfl . .
verriow Manifold 13F min.1,25 F - -
system
Overflow tank 1/3 F - - -
Explanatory notes : f = Cross-sectional area of tank filling pipe
F = Cross-sectional area of main filling pipe
(1) 1/3 only for tanks in which an overflow is prevented by structural arrangements.
(2) Determined in accordance with 2.4.
Table 8.19 Choice of minimum wall thicknesses
Location
Drain lines and scupper pipes Air, sounding and
PREr pIP overflow pipes
below freeboard
Piping system or Tanks Tanks deck or bulkhead
position of open with with deck above Cargo | Machinery
. . - above below
pipe outlets same |disparate ] with free holds spaces
: : without weather |weather
media | -media shut-off | board
shut-off deck deck
L on deck
on ship's L
. ship's
side .
side
Air, O\(erflo_w and c i i i c A A
sounding pipes
Scupper pipes from
- A
open deck
Discharge and
scupper pipes A B A
leading directly B A - - B
overboard
Discharge pipes of
pumps for sanitary - A
systems
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2.4 Overflow systems

241 Ballast water tanks

Proof by calculation is to be provided for the system
concerned that under the specified operating conditions
the design pressures of all the tanks connected to the
overflow system cannot be exceeded.

2.4.2  Fuel Storage tanks

2.42.1 The overflow collecting manifolds of tanks
are to be led with a gradient to an overflow tank of
sufficient capacity.

The overflow tank is to be fitted with a level alarm which

operates when the tank is about 1/3 full.

2.4.2.2 For the size of the air and overflow pipes, see
Table 8.18.

2.4.2.3 The use of a fuel storage tank as overflow
tank is permissible but requires the installation of a
high level alarm and an air pipe with 1,25 times the

cross-sectional area of the main bunkering line.

25 Determination of the pipe cross-sectional
areas

251 For the cross-sectional areas of air and

overflow pipes, see Tables 8.17 and 8.18.

The minimum inside diameter of air and overflow pipes
shall not be smaller than 50 mm.

252  The minimum wall thicknesses of air and
overflow pipes are to be in accordance with Tables
8.19 and 8.20, whereby A, B and C are the groups for
the minimum wall thickness.

2.6 For pipe material see B.
3. Sounding Pipes
3.1 General

3.1.1 Sounding pipes are to be provided for all
tanks with the exception of fresh water tanks,

cofferdams and void spaces with bilge connections
and for bilges and bilge wells in spaces which are not
accessible at all times.

The provision of sounding pipes for bilge wells in not
permanently accessible spaces may be dispensed with,
where level alarms are provided. The level alarms are to
be separate from each other and are to be approved by
TL.

Table 8.20 Minimum wall thicknesses of air,
overflow, sounding and sanitary pipes
) ] Minimum wall thickness
Pipe outside [mm]
diameter da
[mm] A(1) B (1) c@
38 - 825 4,5 7,1 6,3
88,9 4,5 8,0 6,3
101,6 -114,3 4,5 8,0 7,1
127 -139,7 4,5 8,8 8,0
152,4 4,5 10,0 8,8
159 -177,8 5,0 10,0 8,8
193,7 5,4 12,5 8,8
219,1 5,9 12,5 8,8
2445 -457,2 6,3 12,5 8,8

(1) Wall thickness, see group, see Table 8.19

3.1.2 Where the tanks than fuel tanks are fitted
with remote level indicators which are type-approved
by TL, the arrangement of sounding pipes can be

dispensed with.

3.1.3 As far as possible, sounding pipes are to be
laid straight and are to extend as near as possible to
the bottom. If this is not possible, a bending radius of
500 mm at minimum must be provided.

3.14 Sounding pipes which terminate below the
deepest load waterline are to be fitted with self-closing shut-
off devices. Such sounding pipes are only allowable in
spaces which are accessible at all times.

All other sounding pipes are to be extended to the
open deck. The sounding pipe openings must always
be accessible and fitted with watertight closures.

3.15 Sounding pipes of tanks are to be provided
close to the top of the tank with holes for equalizing
the pressure.
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3.1.6 Sounding pipes passing through
compartments for military cargo are to be protected

against damage.

3.2 Sounding pipes for fuel tanks

3.21 Sounding pipes which terminate below the
open deck are to be provided with self-closing devices
as well as with self-closing test valves, see also

Section 7, B.3.3.

3.2.2 Sounding pipes shall not to be located in the
vicinity of firing plants, machine components with high

surface temperatures or electrical equipment.

3.2.3 Sounding pipes must not terminate in

accommodation or service spaces.

3.2.4  Inaddition to the provision of sounding pipes fuel
tanks have to be equipped with TL type approved remote

level indicators with centralised monitoring in the MCC.

3.25 Sounding pipes are not to be used as filling
pipes.

3.3 Cross-sections of pipes

3.3.1 Sounding pipes shall have a nominal bore of

at least 32 mm.

3.3.2 The nominal bore of sounding pipes which
pass through refrigerated spaces at temperatures
below 0 °C is to be increased to a nominal bore of 50

mm.
3.3.3 The minimum wall thicknesses of sounding
pipes are to be in accordance with Tables 8.19 and

8.20.

3.34 For pipe materials see B.

S. Drinking Water System
1. Drinking Water Tanks
1.1 For the design and arrangement of drinking

water tanks, see TL Rules for Hull Structures and Ship
Equipment, Section 10.

1.2 For drinking water tanks on ships with ice
class ICE-B1 to ICE-B4 located above the ballast load
line see Section 19, D.3.2.8.

2. Drinking Water Tank Connections

21 Filling connections are to be located
sufficiently high above deck and are to be fitted with a
closing device.

Filling connections are not to be fitted to air pipes.
2.2 Air/overflow pipes are to be extended above
the open deck and are to be protected against the
entry of insects by a fine mesh screen.

Air pipe closing devices, see R.2.3.

2.3 Sounding pipes are to terminate sufficiently
high above deck.

3. Drinking Water Pipe Lines

3.1 Drinking water pipe lines are not to be

connected to pipe lines carrying other media.

3.2 Drinking water pipe lines are not to be laid
through tanks which do not contain drinking water.

3.3 Drinking water supply to tanks which do not
contain drinking water (e.g. expansion tanks of the
fresh water cooling system) is to be made by means of

an open funnel or with means of preventing backflow.
4. Pressure Water Tanks/Calorifiers
For design, equipment, installation and testing of

pressure water tanks and calorifiers, Section 16, A.
and E. are to be observed.
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5. Drinking Water Pumps

5.1 Separate drinking water pumps are to be
provided for drinking water systems.

5.2 The pressure lines of the pumps of drinking
water pressure tanks are to be fitted with screw-down
non-return valves.

6. Drinking Water Generation

Where the distillate produced by the ship's own
evaporator unit is used for the drinking water supply,
the treatment of the distillate has to comply with

current regulations of national health authorities.

T. Sewage Systems

1. General

1.1 Naval ships which have to meet the MARPOL
Convention, are to be fitted with the following
equipment:

- A sewage treatment plant approved
according to Resolution MEPC.227(64) as
amended by MEPC.284(70), or

- A sewage comminuting and disinfecting
system (facilities for the temporary storage
of sewage when the ship is less than 3
nautical miles from the nearest land, to be
provided), or

- A sewage collecting tank

1.2 A pipeline for the discharge of sewage to a
reception facility is to be arranged. The pipeline is to
be provided with a standard discharge connection.

2. Arrangement

2.1 For scuppers and overboard discharges see
TL Rules for Hull Structures and Ship Equipment,

Section 19, E.

2.2 The minimum wall thicknesses of sanitary

pipes leading directly outboard below free board and

bulkhead decks are specified in Tables 8.19 and 8.20.

2.3 For discharge lines above freeboard deck/
bulkhead deck the following pipes may be used:

- Steel pipes according to Table 8.5, Group N

- Pipes having smaller thicknesses when
specially protected against corrosion, on
special approval

- Special types of pipes according to
recognized standards, e.g. socket pipes, on
special approval

2.4 For sanitary discharge lines below freeboard
deck/bulkhead deck within a watertight compartment,
which terminate in a sewage tank or in a sanitary

treatment plant, pipes according to 2.3 may be used.

25 Penetrations of pipes of smaller thickness,
pipes of special types and plastic pipes through
bulkheads of type A are to be type approved by TL.

2.6 If sanitary discharge pipes are led through
cargo holds, they are to be protected against damage
by cargo.

2.7 Sewage tanks and sewage treatment
systems

2.7.1 Sewage tanks are to be fitted with air pipes
leading to the open deck. For air pipe closing devices
see R.2.3.

2.7.2 Sewage tanks are to be fitted with a filling

connection, a rinsing connection and a level alarm.

2.7.3 The discharge lines of sewage tanks and
sewage treatment tanks are to be fitted at the ships