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1 GENERAL

1.1 APPLICATION

1.1.1  The requirements of the present Part of the Rules apply to the following pumping

and piping arrangements used in ships:

1 bilge and drain;

2 ballast, heel and trim;

3 special systems of tankers and combination carriers;
4  liquefied gas;

.5  toxic media;

6 steam and blow-down pipelines;

7 feed water and condensate;

8 fuel oil;

9 lubricating oil;

.10 water cooling;

.11 compressed air;

12  air, venting, overflow and sounding pipes;

13  exhaust gas;

.14 ventilation;

.15 open-ended steam pipes from safety valves;

.16 cleaning and washing of tanks;

.17 hydraulic drives;

.18 containing organic coolants.

Special requirements for systems other than stated above are set out in the relevant Parts
of the Rules.

Pumping and piping of berth-connected ships shall comply with the requirements of the
present Part in so much as applicable and sufficient unless expressly provided otherwise
below.

The requirements for systems of polar class ships (refer to 2.2.3.1, Part | "Classification")
are set forth in Section 1, Part XVII "Distinguishing Marks and Descriptive Notations in the
Class Notation Specifying Structural and Operational Particulars of Ships".

1.1.2 The fuel oil used in ships shall comply with the requirements of 1.1.2, Part VI
"Machinery Installations".

1.1.3  Machinery and other elements of the systems indicated in 1.1.1 shall remain
operative under environmental conditions set out in 2.3, Part VIl "Machinery Installations".

1.1.4 Pumps, fans, compressors and their electric drives used in systems covered by
the requirements of the present Part shall also comply with the requirements of Part IX
"Machinery" and Part Xl "Electrical Equipment".

Control and monitoring devices of piping systems shall comply with the requirements of
Part XV "Automation".

Heat exchangers and pressure vessels used in ships systems shall comply with the
requirements of Part X "Boilers, Heat Exchangers and Pressure Vessels".
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1.2 DEFINITIONS AND EXPLANATIONS

1.2.1  In the present Part the following definitions have been adopted.

Valves are stop, regulating and safety devices, intended for motion control,
consumption distribution and regulation and other parameters of the conveying medium by
means of entire or partial opening or closing of flow section.

Bottom and side valves are stop valves installed in shell plating of the ship or in
sea chests and ice boxes and intended to close openings in shell plating.

Keel cooler is a sea cooler representing a system of tight ducts and pipes mounted
under the hull through which engine cooling water is pumped to reduce the temperature.

Sea chest is an enclosure where the sea inlet valves are installed, which is formed by
the hull structures inside the ship (at the ship’s sides or in the double bottom) and designed
for sea water intake and prevention of air and other inclusions’ ingress into the ship’s systems.

Ice box is a sea chest where the inlet and discharge valves of the sea water cooling
system are installed that is designed for sea water intake under ice navigation conditions,
mixing of sea water and water heated by machinery and apparatus to prevent ice ingress into
the sea water systems, separation of ice in the upper part of the ice box and water recirculation
in case of ice accumulation in the intake gratings.

Pipeline fire resistance is the ability of pipeline to maintain strength and
functional properties within the set period of time at flame exposure.

Box cooler is a sea cooler representing a heat exchanger where the cooled medium
is pumped through cooling pipe spaced in special enclosures with side shell openings to
provide seawater natural circulation.

System is a combination of pipelines, machinery, apparatus, devices, appliances and
reservoirs, intended for performance of certain functions providing ship's operation.

Pipeline is a combination of pipes, valves, fittings, pipe joints, any internal and external
linings, insulation coatings, fastening elements and components for protection of pipes,
intended for conveying of liquid, gaseous and compound media, as well as for transmission of
pressure and sound waves.

Essential pipeline is apipeline, which damage may result in a combustible medium
spillage in the machinery spaces, flooding, toxic media leakage, failure of system ensuring the
operation of main and auxiliary engines, loss of run or control.

Pipelines formed components (fittings) are bends, t-pieces, bulkhead and
deck penetrations and other elements of pipelines, intended for pipelines branching, changing
of conveying medium direction and ensuring of hull structures tightness.

Box cooler chest is an enclosure, which is formed by the hull structures
(at the ship’s sides) where one or several box coolers are located and designed to protect the
sea heat exchanger from mechanical damage, provide sea water natural circulation through
the sea heat exchanger and, where necessary, perform functions of the sea chest or ice box.
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1.3 SCOPE OF SURVEYS

1.3.1  General provisions relating to classification procedure, surveys during
construction and in service, as well as requirements for technical documentation submitted to
the Register for consideration and approval, are set forth in General Regulations for the
Classification and Other Activity and in Part | "Classification".

1.3.2  Proceeding from the type and characteristics of the conveyed medium pipes are
subdivided into three classes as indicated in Fig. 1.3.2 and Table 1.3.2. Test categories, types
of joints, welding procedure and heat treatment are determined proceeding from the pipe
class.

P Class {
= Class It
Class IIT
-
13 Lo
femperature. ¢, in "C
Fig. 1.3.2
Table 1.3.2
- Class | Class Il
Piping system for > pyort > t) Class I (0 <port<t)
Toxic and corrosive media Without special With special —
safeguards safeguards1
Inflammable media heated above flash Without special With special -
point or having flash point below 60 °C?, safeguards safeguards

liquefied gases

Steam?® p>1,6o0rt>300 Any pressure and p<0,7andt <170
Thermal oil® p>1,6o0rt>300 temperature p<0,7and t <150
combination
Fuel oil, lubricating oil and hydraulic oil® p>1,60rt>300 except the values p<0,7and t<60
indicated

Other media®45

p>4,0o0rt>300

for Classes | and Il

p<1,6andt=200

.
2 Cargo oil pipes belong to Class Ill.

Not applicable to ammonia and other toxic media.

3 p =design pressure, MPa (refer to 2.3.2);
t = design temperature °C (refer to 2.3.5).

4
5

Including water, air, gases, non-flammable hydraulic fluids.
For open-ended pipes (drains, overflows, vents, exhaust gas lines, boiler escape pipes) irrespective of the

temperature, Class Il pipes may be used.

1.3.3 Class | and Class Il pipes, pipelines valves, side and bottom valves,
remote-controlled valves, venting valves, air pipe covers, flexible joints (including expansion
joints), as well as the valves on the forepeak bulkhead, are subject to survey by the Register
during manufacture.
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1.4 PROTECTION AND INSULATION OF PIPING

1.4.1 Constructional measures on corrosion protection.

1.4.1.1 In order to reduce the corrosion and erosion wear of ship sea water pipelines
during their design and installation, the following shall be taken into account:

A a number of detachable joints shall be kept to a minimum. Detachable joints shall be
located in places accessible for inspection, maintenance and repair;

.2 a number of shut-off devices on pipelines shall be kept to a minimum provided
the system is functioning properly. Valves shall be located in places accessible for inspection,
maintenance and repair;

.3 pipelines shall have the minimum number of bends. The radii of pipe bends shall be
at least 2,5 times of their external diameter. Where the use of bends with less radii is required,
the special fittings shall be applied;

.4 the use of welded bends made of segments for pipes of the nominal diameter
less than 200 mm is not allowed. A number of segments for the 90° bend shall not be less than
three. The use of bent or welded fittings for manufacturing of side or kingston valve branch
pipes is not permitted (refer to 4.3.2.10);

.5 the use of tee-pipes, branch pipes, nipples, welded-on pieces and other
components shall not result in reduction of open flow area of the main in the places of their
installation;

.6 the average design flow velocity determined according to Formula (1.4.1.1.6)
shall not exceed the values specified in Table 1.4.1.1.6.

Table 1.4.1.1.6

Pipe material Permissible average flow velocity,

in m/s

Steel including galvanized, nodular graphite iron

Copper 2,5

Aluminium brass 0,9

Copper-nickel alloys: 2,0

CuNi 5 Fe

CuNi 10 Fe 2,0

CuNi 30 Fe 2,5

Titanium alloys 3,5

10,0

Notes: 1. For pipelines of over 50 mm diameter with shaped elements having the rounding radii in the places
of conjunctions with the main being equal to 0,15 diameter of the latter and more, bent with the bending radius
in excess of 2,5 external diameters and without welded turns and throttle membranes, the flow velocity may be
30 % higher than specified in the Table.

2. In bilge, ballast, heel and trim systems the permissible values of a flow velocity may be 30 % higher than
specified in the Table with regard to the possible flow velocity increase according to Note 1.

3. In fire-fighting, drenching, water screen, fire sprinkling systems not being constantly filled with water the
flow velocity increase is allowed up to 5 m/s.

4. In systems with titanium pipes and valves of other materials, when permissible velocities are determined,
the decisive components are those made of other materials.

The compliance of the average flow velocity V.., in the above sections of pipelines as
well as in kingston connecting channels with these requirements shall be confirmed by the
calculation according to the formula

Vinean = 354Q/d2 (1.4.1.1.6)

where Q= permissible the maximum consumption at the design section, in m%h;
d =the internal diameter of a pipeline, in mm.
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1.4.2 Protection against general equal corrosion.

1.4.2.1 Steel pipes of sea water, as well as air and sounding pipes of ballast tanks,
shall be protected against corrosion upon completion of bending and welding work by
a method approved by the Register.

The following methods may be used as such protection:

A zinc coating applied by a hot method. The minimum thickness of zinc coating layer
shall not be less than 50m. Depending on the purpose of piping, the Register may require
increasing of the coating thickness;

.2 zinc-filled paint coatings of not less than 120 y in thickness;

.3 effective paint protective coatings (epoxy or equal thereto in water-resisting
property).

When selecting the coating type, consideration shall be given to its resistance to the
medium conveyed by the system in accordance with the operating conditions of the pipeline.

Aluminium coatings of pipelines are allowed in ballast tanks, in cargo inerted tanks,
as well as in hazardous areas on the open deck provided their protection of the accidental
impacts. Application of zinc or other metal coating does not relieve of measures for protection
of pipelines against contact corrosion.

1.4.3 Protection against contact corrosion.

1.4.3.1 One of the following methods to protect against contact corrosion shall be used
when pipes made of different metals are joined in sea water systems: application of protective
coating on internal pipelines surfaces, electrical insulation, cathodic protection,
use of "sacrificial" branch pipes (refer to 1.4.3.5).

1.4.3.2 The protective water proofing coating (polymeric, paintwork or of other type
approved by the Register) is applied to contacting metals surfaces washed by sea water
at the length of at least 5 pipe diameters from a contact point (but more than 1m
is not required). The planar oxidation may be used for titanium alloys instead of a water
proofing. It is recommended to use coatings along with other methods of protection against
contact corrosion.

1.4.3.3 Electrical insulation of different metals is effected by means of fitting electric
insulating joints. In this case the following requirements shall be fulfilled:

A to protect heat exchangers, other equipment and pipes hooked up to them against
contact corrosion, one electric insulating joint at the contact place of different metals and
another one at a distance of at least 5 nominal those pipes diameters shall be fitted:;

.2  to protect pipes and valves connected to them, bellows-shaped expansion joints
and other similar pipeline components made of different metals against contact corrosion,
electric insulating joints shall be fitted at both sides of those components;

.3 to protect interconnected pipes made of different materials against contact
corrosion, the pipe made of any above pipe material and having a length of at least 5 nominal
those pipes diameters shall be fitted between pipes using electric insulating joints at both ends;

.4  to protect hull structures from contact with bottom and side valves of nonferrous
metal alloys, electric insulating joints shall be fitted at both ends of the bottom and side valves,
and also on the very pipe and its branch pipes at a distance of at least 5 nominal pipe diameters
if the pipe and the ship hull materials form an electric pair. Bottom, side and pipeline valves
shall be electrically insulated from all types of joints (control, heating, blow-off, etc. pipelines),
which may form a metal contact between the valves and the ship hull. Where bottom and side
valves are provided with the second shut-off valves made of the same metal, they shall be
electrically insulated as a unified structure;

.5  pipes with two or more electric insulating joints shall be insulated from hangers;

.6 the structure of an electric insulating joint shall be approved by the Register,
have the tightness required, be tested by hydraulic pressure in accordance with 21.2
and have an electrical resistance in a dry condition (prior to system filling) not less than
10 kOhm and not less than 1 kOhm following the system filling and hydraulic tests.
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1.4.3.4 A cathodic protection shall be applied where sea water system components
made of metals specified in Table 1.4.3.4 are in contact.

1.4.3.4.1 Protectors shall be fitted immediately between the surfaces of mating different
metals. Where it is impossible, they may be fitted on the surface protected as close to the pipe
contact place as possible (at least one diameter).

1.4.3.4.2 In pipelines with valves and pipes of different metals, protectors shall be fitted
behind each valve along a flow. For permanently closed valves and in sections with changing
flow motion direction, protectors shall be fitted at both valve sides.

Table 1.4.3.4
L Material subjected to Protector
Metal combination ; .
corrosion material
Carbon, low-alloy steel, cast Copper, brass, bronze, copper- Carbon, low-alloy Zinc alloy

iron

nickel alloys, corrosion-resistant
steel, titanium alloys

steel, cast iron

Copper, brass, bronze,
copper-nickel alloys

Corrosion-resistant steel of
austenitic class, titanium alloys

Copper, brass, bronze,
copper-nickel alloys

Carbon steel

Copper, brass

Corrosion-resistant non-austenitic
steel

Copper, brass

Carbon steel

Bronze, copper-nickel alloys

Corrosion-resistant non-austenitic
steel

Any material specified
may be subjected to
corrosion

Carbon steel

Corrosion-resistant steel

Titanium alloy

Corrosion-resistant
steel

Carbon steel

Corrosion-resistant steel of
austenitic class

Corrosion-resistant non-austenitic
steel

Any material specified
may be subjected to
corrosion

Carbon steel

Brass

Bronze, copper, copper-nickel

Brass

Carbon steel

alloys

1.4.3.4.3 A corrosion-resistant steel, tin brass and manganese bronze, aluminium bronze
may be used in sea water if only a cathodic protection is provided.

1.4.3.4.4 When fitting protectors, the reliable electrical contact of a protector with an
article protected shall be provided.

1.4.3.4.5 The protector design shall permit its replacement, which is effected after the
protector life cycle expires. In this case, joints tightness shall not be broken.

1.4.3.4.6 The protector service period shall be at least 2,5 years (at least 3 years for
protection of kingston and side branch pipes) and shall be determined according to the formula

T =42
S

(1.4.3.4.6)

where T = protector service period, in years;

M = mass of a protector working metal, in kg;

S =area of protected surface, in m?; the protected pipe surface therewith is assumed equal to an
internal surface area of 5 internal diameters long;

A = coefficient equal to 0,75 for zinc protector and to 1,71 for steel one.

1.4.3.5 Where other methods of protection against contact corrosion cannot be used,
it is permitted to apply "sacrificial" branch pipes.

1.4.3.5.1 The "sacrificial" branch pipe is the thick-walled cylindrical section of a carbon
steel pipe intended for displacement of a contact zone of pipelines components made of
nonferrous metals and alloys from essential steel structures and equipment. The "sacrificial"
branch pipe shall not be internally coated.
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1.4.3.5.2 "Sacrificial" branch pipes shall be machined of forgings or rolled products.
The length of a "sacrificial" branch pipe shall be at least 1,5 of the internal pipe diameter.
The sealing flange surface of the "sacrificial" branch pipe being in contact with a different metal
shall be protected against contact corrosion by facing or by another approved method of
cladding metal on the contacting item.

1.4.3.5.3 The wear margin of a "sacrificial" branch pipe wall shall provide a pipeline
service period of at least 10 years on a basis of the total wall corrosion rate of 1,5 mm/year.

1.4.3.5.4 The "sacrificial" branch pipe shall be located in place accessible for inspection
and replacement. The spare "sacrificial" branch pipe shall be on the ship.

1.4.3.5.5 Dismantling, inspection of contact surfaces and measurements of "sacrificial"
branch pipe wall thicknesses shall be carried out at least once in 5 years.

1.4.4 Protection against excessive pressure.

1.4.4.1 Pipelines, in which pressure in excess of the design pressure is possible, shall be
equipped with safety devices so that the pressure would not exceed the design value for the
pipes.

The liquid diversion from relief valves of pumps transferring flammable liquids shall be
effected into the suction side of the pump or to the suction pipeline. This requirement does not
apply to centrifugal pumps.

1.4.4.2 Where provision is made for a reducing valve on the pipeline, a pressure gauge
and a safety valve shall be installed after the reducing valve.

An arrangement for by-passing the reducing valve is allowed for use.

1.4.5 Insulation of piping.

Insulation of piping shall comply with 4.6, Part VIl "Machinery Installations" and 8.2,
Part XIl "Refrigerating Plants".

1.4.6  Protection against green sea forces.

1.4.6.1 The requirements of 1.4.6 are applicable to all ship types of sea-going service of
length 80 m or more, where the height of the exposed deck over the forward 1/4L is less than
0,1L or 22 m above the summer load waterline, whichever is the lesser.

1.4.6.2 Air pipes of tanks, ventilator pipes and their closing devices located within the
forward quarter length shall have strength sufficient to resist green sea forces at open sea.
The requirements of 1.4.6 do not apply to cargo tank venting systems.

1.4.6.3 Applied loading.

1.4.6.3.1 The pressures p, in kN/m?, acting on air pipes, ventilator pipes and their closing
devices may be determined by the formula

p= 0,5pV2C4CsC, (1.4.6.3.1)

where p =density of sea water (1,025 t/m3);
V = velocity of water over the fore deck, m/s;
V =13,5ford < 0,5d;;
V =13,5,/2(1-d/d,) for 0,5d, < d < dy;
d = distance from summer load waterline to exposed deck, in m;
d; =0,1L or 22 m, whichever is the lesser, in m;
C, = shape coefficient taken equal to:
0,5 — for pipes;
1,3 — for air pipes or ventilator heads;
0,8 — for air pipes or ventilator heads of cylindrical form with its axis in the vertical direction;
slamming coefficient taken equal to 3,2;
Cp protection coefficient taken equal to:
0,7 — for pipes and ventilator heads located immediately behind a breakwater or forecastle,
1,0 — elsewhere and immediately behind a bulwark.
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1.4.6.3.2 Forces acting in horizontal direction on the pipes and their closing devices may
be determined by Formula (1.4.6.3.1) using the largest projected area of each component.

1.4.6.4 Strength requirements.

1.4.6.4.1 Bending stresses and loads in air and ventilator pipes shall be determined at
critical positions: at penetration pieces, at weld or flange connections, at toes of supporting
brackets. Bending stresses shall not exceed 0,87, where o, is the yield stress or proof stress
of steel at 0,2 % elongation at room temperature. Irrespective of corrosion protection,
a corrosion addition to the net section of 2 mm shall be then applied.

1.4.6.4.2 For standard pipes of 760 mm height closed by heads of not more than the
tabulated projected area, pipe thicknesses and bracket heights are specified in
Table 1.4.6.4.2. Where brackets are required, three or more radial brackets shall be fitted.

Brackets shall be of gross thickness 8 mm or more, of minimum length not less than
100 mm, and height according to Table 1.4.6.4.2 but shall not extend over the joint flange for
the head. Bracket toes at the deck shall be suitably supported.

Table 1.4.6.4.2
760 mm air pipe thickness and bracket standards

Nominal pipe Minimum pipe Maximum projection area Height of bracket,
diameter, mm thickness, mm of head, cm? mm
50 6,0 — 520
65 6,0 — 480
80 6,3 — 460
100 7,0 — 380
125 7,8 — 300
150 8,5 — 300
175 8,5 — 300
200 8,5" 1900 3002
250 8,5" 2500 3002
300 8,5" 3200 3002
350 8,5" 3800 3002
400 8,5" 4500 3002
) Brackets shall be fitted where the pipe thickness is less than 10,5 mm, or where the tabulated
projected head area is exceeded.
2) For other air pipe heights, the relevant requirements of 1.4.6.4.3 shall be applied.

1.4.6.4.3 For other configurations, loads and means of support shall be determined in
accordance with 1.4.6.3 and 1.4.6.4. Brackets, where fitted, shall be of suitable thickness and
length according to their height. Pipe thickness shall not be taken less than as indicated in 10.1.4.

1.4.6.4.4 For standard ventilators of 900 mm height, pipe thicknesses and bracket heights
are specified in Table 1.4.6.4.4. Brackets, where required shall be as specified in 1.4.6.4.2.
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Table 1.4.6.4.4
900 mm ventilator pipe thickness and bracket standards

Nominal pipe diameter, | Minimum pipe thickness, | Minimum projection area of Height of bracket,
mm mm head, cm? mm"
80 6,3 - 460
100 7,0 - 380
150 8,5 - 300
200 8,5 550 -
250 8,5 880 -
300 8,5 1200 -
350 8,5 2000 -
400 8,5 2700 -
450 8,5 3300 -
500 8,5 4000 -

) For other ventilator heights the relevant requirements of 1.4.6.4.5 shall be applied.

1.4.6.4.5 For ventilators of height greater than 900 mm, brackets or alternative means
of support are subject to pipe strength calculations.

1.4.6.4.6 All component parts and connections of the air pipe or ventilator shall be
capable of withstanding the loads defined in 1.4.6.3.

1.4.6.5 Rotating type mushroom ventilator heads are not permitted for installation in the
areas defined in 1.4.6.2.



Rules for the Classification and Construction of Sea-Going Ships (Part VIlII)

13
1.5 WELDING AND NON-DESTRUCTIVE TESTING OF WELDS

1.5.1 Welding and non-destructive testing of welds in pipes shall be effected
in compliance with 2.5 and Section 3, Part XIV "Welding".
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2 METAL PIPING

2.1 MATERIAL, MANUFACTURE AND APPLICATION

211 The materials, used for pipes and valves, as well as the methods of testing the
materials shall comply with the requirements of Part Xl "Materials".

The fuel oil pipes shall be manufactured of steel or other material meeting the Register
requirements as to its strength and fire-resistance. These requirements apply to lubricating oil
pipes in machinery spaces and to pipes conveying other flammable oil products including
hydraulic and thermal liquids if they are in spaces with sources of ignition.

The coatings and parts of non-metallic materials used during manufacture of valves shall
be compatible with the medium conveyed at working pressure within the whole range of
working temperatures.

The pipes and valves of fire extinguishing systems shall comply with 3.1.4.2, Part VI
"Fire Protection".

21.2 In general, pipes and valves of carbon steel and carbon-manganese steel
shall be used for media with temperature not exceeding 400 °C, of low-alloy steel — with
temperature not exceeding 500 °C.

These steels may be admitted for temperatures higher than the above mentioned,
if their mechanical properties and the average stress to produce rupture in 100 000 h at the
design temperature comply with the effective standards and are guaranteed by the steel maker
as suitable for high temperature service.

Pipes and valves for media with temperature above 500 °C shall be manufactured of alloy
steel. Exhaust gas pipes are excluded from this requirement.

Corrosion-resistant steels used for the manufacture of parts in contact with reinforcing
medium of the first-class steam systems shall be tested for susceptibility to intergranular
corrosion in accordance with 3.16 of Part XlII "Materials".

21.3 Copper and copper alloy pipes shall be seamless drawn pipes or other type
approved by the Register.

Copper pipes for Classes | and Il shall be seamless.

Pipes and valves of copper and copper alloys shall generally be used for media having
temperature not in excess of 200 °C, and those of copper-nickel alloys, for temperature
not over 300 °C. Bronze valves may be admitted for media having temperatures up to 260 °C.

2.1.4 Grey cast iron may be admitted for pipes and valves of piping in Class Il used at
ambient temperature not lower than —15 °C. In this case, the ultimate strength of the grey cast
iron shall not be less than 200 MPa, and that of the fitting casings and shaped
components — not less than 300 MPa. Apart from cargo pipelines, the permissible working
pressure in the pipelines of grey cast iron shall not exceed 1 MPa and for steam
pipelines — 0,3 MPa.

Pipes and valves of grey cast iron may be also used for cargo lines with pressures up to
1,6 MPa on the weather deck, inside cargo and slop tanks, except for the manifolds,
their valves and connections to the cargo hoses.

The grey cast iron shall not be used for:

A pipes and valves handling media with temperatures above 220 °C;

.2 pipes and valves subject to water hammer, increased strains and vibration;

.3  pipes directly connected to the shell plating;

.4  valves fitted directly on the shell plating and collision bulkhead;

) valves under static head, fitted directly on fuel and lubricating oil tanks, unless
protected against mechanical damage by a method approved by the Register;

.6 fire smothering systems;

.7 ballast lines inside cargo and slop tanks.
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2.1.5 Spheroidal or nodular graphite cast iron may be admitted for pipes and valves of
piping in Classes Il and Il including ballast, bilge and cargo lines, if the elongation of this cast
iron is not less than 12 %. Where the elongation is less than that required, the area of
application of the pipes and valves of spheroidal or nodular graphite cast iron shall be the
same as specified in 2.1.4 for the grey cast iron.

The working temperature for piping components made of spheroidal graphite cast iron of
perlitic or ferritic-perlitic structure shall not exceed 300 °C and for the cast iron of ferritic
structure 350 °C.

The impact toughness (KCU) of the spheroidal graphite cast iron for pipes and valves
used at the temperature lower than — 15 °C shall not be less than 20 J/cm?.

Ship bottom and side valves as well as the valves and fittings referred toin 4.3.2.4, 4.3.2.6
to 4.3.2.7 and the valves on the collision bulkhead, fuel and lube oil tanks may be admitted to
be of spheroidal graphite cast iron of fully ferritic structure in accordance with Table 3.9.3.1,
Part XIII "Materials".

2.1.6 Pipes up to 50 mm in diameter and valves of ductile cast iron of ferritic structure
with elongation more than 12 % may be used for services mentioned in 2.1.5 at the working
temperature not lower than — 15 °C and not higher than 350 °C and under working pressure
up to 2 MPa.

The area of application of pipes and valves made of ductile cast iron with elongation less
than 12 % shall be the same as specified in 2.1.4 for products made of grey cast iron.

2.1.7 The application of pipes, shaped elements, as well as filter bodies, valves and
other piping components made of aluminium alloys is not permitted in fuel oil and lubricating
oil systems. The requirements of this para fully apply to hydraulic systems containing
flammable liquids in machinery spaces of category A and in other space with a high fire risk.

2.1.8 The plugs and threaded portion of deck bushes of sounding pipes, terminating
on the open decks, shall be of bronze or brass.

219 Sight-glasses on fuel oil and oil pipes shall be refractory.

2.1.10 Materials other than steel with a melting point below 930 °C and with an
elongation below 12 % shall be used for the components of engines, turbines, gears,
or other machinery containing fuel or oil and which are considered acceptable for the following
applications:

A internal pipes which cannot cause any release of flammable fluid onto the machinery
or into machinery space in case of failure;

.2  components that are only subjects to liquid spray on the inside when the machinery
is running, such as machinery covers, rocker box covers, camshaft and covers, inspection
plates and sump tanks. It is a condition that the pressure inside these components and all the
elements contained therein is less than 0,18 N/mm?, and that wet sumps have a volume
not exceeding 100 litres; or

3 in case other than specified in 2.1.10.1 and 2.1.10.2, components attached to
machinery which satisfy fire test criteria according to standard ISO 19921:2005/19922:2005
or other standards which are recognized by the Register equivalent, and which retain
mechanical properties adequate for the intended installation.
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2.2 RADII OF PIPE BENDS, HEAT TREATMENT AFTER BENDING

2.21 The inner radius of pipe bend of the boiler blow off pipes shall be at least 3,5 d;
(d, =pipe inside diameter).

The inner radius of bend of the steel and copper pipes subjected to a pressure exceeding
0,49 MPa or a working medium temperature exceeding 60 °C, as well as bending radius of
pipes with allowance for thermal expansion, shall be at least 2,5d (d =pipe outside diameter).

Bending to a lesser radius may be permitted, provided no thinning of pipe wall below the
values stated in 2.3 would occur during the bending.

2.2.2 Hot bending of stell pipes shall be generally carried out in the temperature range
1000 to 850 °C; however, the temperature may decrease to 750 °C during the bending
process.

For pipes, the bending of which is carried out within this temperature range, the following
applies:

A for C, C-Mn and C-Mo steels, no subsequent heat treatment is required;

.2  for 1 Cr-0,5 Mo steel with a wall thickness greater than 8 mm, a subsequent stress
relieving heat treatment in the temperature range 620 to 680 °C is required;

3 for 2,25 Cr—1 Mo and 0,5 Cr-0,5 Mo — 0,25 V steels of all thickness, a subsequent
stress relieving heat treatment in the temperature range 650 to 720 °C is required except for
pipes with a wall thickness < 8 mm, diameter < 100 mm and the maximum service temperature
up to 450 °C, for which no subsequent heat treatment may be carried out.

2.2.3 When the hot bending is carried out outside the temperature range stated in 2.2.2,
a subsequent new heat treatment in accordance with Table 2.2.3 is generally required.

Table 2.2.3
Type of steel Heat-treatment and temperature (°C)

Cand C—Mn Normalizing 880 to 940
0,3 Mo Normalizing 900 to 940
1Cr-0,5Mo Normalizing 900 to 960

Tempering 640 to 720
2,25 Cr—-1 Mo Normalizing 900 to 960

Tempering 650 to 780
0,5Cr-0,5Mo-0,25V Normalizing 930 to 980

Tempering 670 to 720

2.2.4  After cold bending when r = 4d, a complete heat treatment in accordance with
Table 2.2.3 is generally required in any case, a stress relieving heat treatment is required for
0,3 Mo steel with a wall thickness = 15 mm at 580 to 640 °C, 1 Cr — 0,5 Mo steel with a wall
thickness =8 mm at 620 to 680 °C and for 2,25 Cr — 1 Mo and 0,5 Cr - 0,5 Mo — 0,25 V steel
with a wall thickness = 8 mm, diameter =2 100 mm and service temperature above 450 °C
at 650 to 720 °C.

2.2.5 Copper and copper-alloy pipes, except for the pipes of measuring instruments,
shall be annealed before hydraulic testing.

2.2.6 Preheating before welding and post weld heat treatment shall be effected in
accordance with 2.5.5 to 2.5.7, Part XIV "Welding".
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2.3 METAL PIPE WALL THICKNESS

2.3.1  The wall thickness of metal pipes (except cast iron pipes) operating under the
internal pressure shall correspond to the greater of the values determined from Table 2.3.8 or

by the following formula:

_ Sptb+c
" 1-(a/100)

where S, =dp/(20¢ + p);
So = theoretical wall thickness, mm;
d = outside diameter of the pipe, mm;
p = design pressure determined in accordance with 2.3.2, MPa;
@=weld efficiency factor taken in accordance with 2.3.3;

(2.3.1)

b = allowance for a reduction of pipe wall thickness because of bending taken in accordance with

2.3.4, mm;
o = permissible (normal) stress determined in accordance with 2.3.5 t0 2.3.7, MPa;

¢ = corrosion addition taken in accordance with Table 2.3.1-1 for steel pipes and Table 2.3.1-2 for

pipes of nonferrous metals, mm;

a =negative manufacturing tolerance for pipe wall thickness, % (when pipes without negative

allowance are used, a = 0).

Table 2.3.1-1
Allowance c for corrosion for steel pipes
Working medium, piping service c, mm
Superheated steam 0,3
Saturated steam 0,8
Heating steam coils for water and fuel oil products in tanks and cargo tanks 2,0
Feed water in open circuit systems 1,5
Feed water in closed circuit systems 0,5
Blow-down of boilers 1,5
Compressed air 1,0
Hydraulic oil systems 0,3
Lubricating oil 0,3
Fuel oil 1,0
Cargo pipelines 2,0
Liquefied gas 0,3
Refrigerant piping 0,3
Fresh water 0,8
Sea water 3,0
Notes: 1. On agreement with the Register, the allowance for corrosion may be reduced for pipes protected
against corrosion by special coatings, linings, etc.
2. Where pipes of steel with sufficient corrosion resistance are used, the allowance for corrosion may be reduced
to zero.
3. For pipes passing through tanks and on the open decks the table values shall be increased by the allowance
for the influence of the external medium, which is assumed for the appropriate medium in accordance with the
Table.
Table 2.3.1-2
Allowance c for corrosion for pipes of nonferrous metals and alloys
Pipe material ¢, mm
Copper, brass, copper-tin alloys and similar alloys, except those with lead content 0,8
Copper-nickel alloys (with Ni content = 10 %) 0,5

Note. Where pipes of special alloys with sufficient corrosion resistance are used, the allowance for corrosion

may be reduced to zero.
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2.3.2 The design pressure, on the basis of which pipe strength calculations are made,
shall be assumed equal to the maximum working pressure of the system. Where safety relief
valves are fitted, the design pressure shall be their highest set pressure. Pipelines and
components of piping systems not protected by safety valves or may be disconnected from
their safety valves, shall be calculated for the maximum possible pressure at the outlet of the
pumps connected.

For pipelines containing heated fuel oil, the design pressure shall be taken according to
Table 2.3.2.

Table 2.3.2
Determination of design pressure for fuel oil systems
Working pressure P, Working temperature T, °C
MPa No more than 60 More than 60
No more than 0,7 0,3 MPa or B, (the greater of two 0,3 MPa or B, (the greater of two
values) values)
More than 0,7 Prax 1,4 MPa or B, (the greater value)

For pipelines of steering gear the design pressure shall be assumed in compliance with
6.2.8.1, Part IX "Machinery".

2.3.3 The strength factor ¢ in strength calculations shall be taken as 1 for seamless
pipes and approved welded pipes, which are considered to be equal to seamless pipes.

For other welded pipes the strength factor ¢ shall be assigned considering the
requirements of 2.1.6.1-1, Part X "Boilers, Heat Exchanges and Pressure Vessels".

2.3.4 The allowance for an actual reduction of pipe wall thickness because of bending
shall be chosen in such a way that the stresses in the bent part of the pipe because of internal
pressure do not exceed the permissible stresses.

Where precise values of thickness reduction while bending are not known, the allowance
b, mm, may be obtained by the formula

b = 0,4S,d/R (2.3.4)
where R = mean radius of pipe bend, mm.

2.3.5 In strength calculations the permissible stresses are taken considering the
following properties of material and working conditions:

Ry 20 = ultimate resistance at room temperature, MPa;

Rer /¢ = the minimum yield strength at the design temperature, MPa;

Ro2/¢ = conventional yield strength at the design temperature, MPa;

Ray’%° = ultimate long-term strength for 100 000 hours at the design temperature, MPa;

Ry%00r = 1% of creep limit for 100 000 hours at the design temperature, MPa.

The design temperature t for determining permissible stresses is taken as the maximum
temperature of the medium inside the pipes.

2.3.5.1 For carbon or alloy steel pipes the permissible design stresses are chosen equal
to the lowest of the following values:

Rm/20/2,7; ReL/t/1’8 or RO,Z/t/llS; R}r?/otooo/l,S; R;gg}(?/oto/l,o

When the design temperature is not included in the creep limit of the material,
the permissible stresses on the creep limit are not compulsory for examination.
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2.3.5.2 For copper and copper alloys pipes the permissible stresses shall be determined
in accordance with Table 2.3.5.2.

Table 2.3.5.2
Permissible stresses o,erm for pipes of copper and copper alloys
Minimum Operm, MPa, at working medium temperature, °C
Pipe material Heat tensile
treatment | strength, 50 | 75 [{100|125|150(175|200|225| 250 | 275 | 300
MPa
Copper Annealing 220 41 |41 140|140 |34 |27 |19 | — - - -
Aluminium brass Ditto 320 78 | 78 |78 |78 |78 |51 |25]| - - - -
Copper-nickel 95/5 Ditto 270 69 |69 | 68 | 66 | 64 | 62 | 59 | 56 | 52 48 44
and 90/10 53
Copper-nickel 70/30 Ditto 360 81|79 |77 |76 |74 |72]70 |68 | 66 64 62
Note. Intermediate values shall be determined by linear interpolation.

2.3.5.3 The permissible stresses for aluminium and titanium pipes in the strength
calculations are assumed equal to the minimum of the following values:

Rm/20/4;0i R0,2/t/1:6i erno/otooo/lbl

When the design temperature is not included in the creep limit of the material,
the permissible stresses on the creep limit are not compulsory for examination.

2.3.6  Steam pipes with an external diameter of 80 mm and over for superheated steam
at a temperature of 350 °C and over shall be calculated for stresses caused by thermal
expansion, and flanged joints — for strength and tightness.

The calculations of stresses in pipes because of thermal expansion shall comply with the
requirements of 18.3.

2.3.7 The wall thickness ti,, in mm, of cast iron pipeline components shall not be
less than that obtained from the formula

tmin = k(0,5 + 0,001DN) (2.3.7)

where DN =nominal diameter, in mm;
k = factor taken equal to:
9 — for pipes;
14 — for T-joints and valve bodies;
12 — for joints.

Moreover, the wall thickness of cast iron pipes and valves under internal pressure shall
not be less than that obtained from Formula (2.3.1), and the allowance for a reduction of pipe
wall thickness because of bending in this case is b = 0;

weld efficiency factor ¢ taken equal to:

1 — for pipes and couplings;

0,4 — for bends, T-joints and four-way unions;

0,25 — for fitting bodies;

permissible stress o determined with regard to 2.1.4.3, 2.1.4.6, and 2.1.5.5, Part X
"Boilers, Heat Exchangers and Pressure Vessels";

corrosion addition ¢ due to sea water is:

4 mm — for cast iron of ferritic and ferritic-perlitic structure;

3 mm — for cast iron of perlitic structure;

for media with low corrosivity, corrosion addition ¢ may be reduced.
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2.3.8 The wall thickness of steel, copper, copper and titanium alloys pipes shall not be
less than indicated in Table 2.3.8.

Table 2.3.8
Minimum wall thickness of metal pipes, mm
Pipes
Steel
Ventin Bilge, air, overflow | Pipings of CO2fire
oven‘low%nd and sounding extinguishing system
; pipes passing
Pipes of so_undlng _Sea water through ballast
External systems pipes of pipes (bilge, and fuel tanks; Corrosion-
dlams]ter, other than tarf::cg(?; t :)_allast, ballast pipes from from Copper Copper resistant Titanium
) , pt | cooling water, . . starting alloys based alloys
stated in for those fire extingui- | P2SsSing through | cylinders valves to steel
columns . ting fuel tanks; fuel |to starting | .
3.7 stated in shing pipings passing valves discharge
column 5 of | systems, etc.) th h ballast nozzles
the Table and rough batlas
in10.1.4 tanks (refer also
— t09.2.3)

1 2 3 4 5 6 7 8 9 10 11
<8 1,0 - - - - - - - 1,0 0,7
8,0 1,2 - - - - - 1,0 0,8 1,0 0,8
10,2 1,6 - - - - - 1,0 0,8 1,0 0,8
12,0 1,6 - - - - - 1,2 1,0 1,0 1,0
13,5 1,8 - - - - - 1,2 1,0 1,0 1,0
16,0 1,8 - - - - - 1,2 1,0 1,0 1,0
17,2 1,8 - - - - - 1,2 1,0 1,0 1,0
19,3 1,8 - - - - - 1,2 1,0 1,0 1,0

20,0 2,0 - - - - - 1,2 1,0 1,0 1,0
21,3 2,0 - 3,2 - 3,2 2,6 1,2 1,0 1,6 1,0
25,0 2,0 - 3,2 - 3,2 2,6 1,5 1,2 1,6 1,0
26,9 2,0 - 3,2 - 3,2 2,6 1,5 1,2 1,6 1,0
30,0 2,0 - 3,2 - 4,0 3,2 1,5 1,2 1,6 1,0
33,7 2,0 - 3,2 - 4,0 3,2 1,5 1,2 1,6 1,0
38,0 2,0 4,5 3,6 6,3 4,0 3,2 1,5 1,2 1,6 1,0
42,4 2,0 4,5 3,6 6,3 4,0 3,2 1,5 1,2 1,6 1,0
44,5 2,0 4,5 3,6 6,3 4,0 3,2 1,5 1,2 1,6 1,0
48,3 2,3 4,5 3,6 6,3 4,0 3,2 2,0 1,5 1,6 1,5
51,0 2,3 4,5 4,0 6,3 4,5 3,6 2,0 1,5 1,6 1,5
54,0 2,3 4,5 4,0 6,3 4,5 3,6 2,0 1,5 1,6 1,5
57,0 2,3 4,5 4,0 6,3 4,5 3,6 2,0 1,5 1,6 1,5
60,3 2,3 4,5 4,0 6,3 4,5 3,6 2,0 1,5 2,0 1,5
63,5 2,3 4,5 4,0 6,3 5,0 3,6 2,0 1,5 2,0 1,5
70,0 2,6 4,5 4,0 6,3 5,0 3,6 2,0 1,5 2,0 1,5
76,1 2,6 4,5 4,5 6,3 5,0 3,6 2,0 1,5 2,0 1,5
82,5 2,6 4,5 4,5 6,3 5,6 4,0 2,0 1,5 2,0 1,5
88,9 2,9 4,5 4,5 7.1 5,6 4,0 2,5 2,0 2,0 2,0
101,6 2,9 4,5 4,5 7.1 6,3 4,0 25 2,0 2,0 2,0
108,0 2,9 4,5 4,5 7.1 7.1 4,5 25 2,0 2,0 2,0
114,3 3,2 4,5 4,5 8,0 71 4,5 2,5 2,0 2,3 2,0
127,0 3,2 4,5 4,5 8,0 8,0 4,5 25 2,0 2,3 2,0
133,0 3,6 4,5 4,5 8,0 8,0 5,0 3,0 25 2,3 2,0
139,7 3,6 4,5 4,5 8,0 8,0 5,0 3,0 2,5 2,3 2,0
152,4 4,0 4,5 4,5 8,8 8,8 5,6 3,0 2,5 2,3 2,0
159,0 4,0 4,5 4,5 8,8 8,8 5,6 3,0 25 2,3 2,0
168,3 4,0 4,5 4,5 8,8 8,8 5,6 3,0 25 2,3 2,0




Rules for the Classification and Construction of Sea-Going Ships (Part VIlII)

21

Pipes
Steel
Ventin Bilge, air, overflow | Pipings of CO2fire
oven‘low%nd and sounding extinguishing system
) sounding Sea water pipes passing
External SP)I/Zteesrr?sf pipes of pipes (bilge, ;hrzgl'figgl kt)::i:t Corrosion-
dlams]ter, other than tar?::cgig t pallast, ballast pipes from from Copper Copper resistant Titanium
) , pt | cooling water, . . starting alloys based alloys
stated in for those fire extingui- | P2SsSing through | cylinders valves to steel
columns . ting fuel tanks; fuel |to starting | .
3.7 stated in shing pipings passing valves discharge
column 5 of | systems, etc.) th h ballast nozzles
the Table and rough balas
in10.1.4 tanks (refer also
e t0 9.2.3)

1 2 3 4 5 6 7 8 9 10 11
177,8 4,5 5,0 5,0 8,8 - - 3,0 25 2,3 2,0
193,7 4,5 54 54 8,8 - - 3,5 3,0 2,3 2,5
2191 4,5 5,9 5,9 8,8 - - 3,5 3,0 2,6 2,5
2445 5,0 6,3 6,3 8,8 - - 35 3,0 2,6 25
267,0 5,0 6,3 6,3 8,8 - - 3,5 3,0 2,6 2,5
273,0 5,0 6,3 6,3 8,8 - - 4,0 3,5 2,9 3,0
298,5 5,6 6,3 6,3 8,8 - - 4,0 35 2,9 3,0
323,9 5,6 6,3 6,3 8,8 - - 4,0 35 3,6 3,0
355,6 5,6 6,3 6,3 8,8 - - 4,0 3,5 3,6 3,0
368,0 5,6 6,3 6,3 8,8 - - 4,0 35 3,6 3,0
406,4 6,3 6,3 6,3 8,8 - - 4,0 35 4,0 3,0
419,0 6,3 6,3 6,3 8,8 - - 4,0 3,5 4,0 3,0
457,2 6,3 6,3 6,3 8,8 - - 4,0 3,5 4,0 3,0
508,0 - - - - - - 4,5 4,0 4,0 35

Notes: 1. For pipes with thicknesses and diameters indicated in the Table, the nearest values specified in national and international standards
may be accepted.

2. For the tabulated values no allowance need be made for negative manufacturing tolerance and reduction in thickness due to bending.

3. For the pipes with diameters greater than 450 mm, the minimum thickness shall be taken in accordance with the standards agreed upon
with the Register; the minimum thickness value shall not be taken less than that specified for pipes with diameter of 450 mm.

4. The minimum internal diameters of drain, sounding, air and overflow pipes shall be accepted in compliance with 7.2.3, 10.1.12, 10.2.8
and 10.4.7 accordingly.

5. For pipes protected against corrosion by special coatings, linings, etc., the minimum wall thicknesses of pipes, listed in columns 3, 4 and 5,
may be reduced by an amount of not more than 1 mm.

6. For sounding pipes, the thicknesses stated in columns 3 and 5 apply to the parts, which are outside the tanks, for which these pipes are
intended.

7. For threaded pipes, the wall thickness shown is the minimum thickness at the bottom of the thread.

8. The thicknesses stated in columns 6 and 7 apply to the pipes, which are galvanized on the inside.

9. The minimum wall thicknesses of bilge and ballast lines passing through cargo tanks, as well as cargo shall be not less than specified
in 9.10.1.

10. The Table is not applicable to the exhaust gas piping.

11.  For low pressure carbon dioxide system the wall thickness of pipes on a length from tank to discharge nozzles shall be the same as in
column 7.

12.  Wall thickness of scuppers and discharge pipes shall not be less than stated in 4.3.2.

13.  Wall thickness of ballast and air pipes passing through cargo tanks shall comply with the requirements of Table 9.10.1.
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2.4 PIPE JOINTS

241 Use of welded, flanged, threaded and mechanical joints, made in accordance
with the standards approved by the Register, is allowed.

24.2 Welded joints.

2.4.2.1 Welded butt joints may be accomplished with or without special provisions for full
root penetration. Welded butt joints of full penetration type with special provisions for root side
quality, for instance, performed with the use of double-sided welds, backing strap or other
equivalent methods, are allowed for piping of any class and diameter.

Welded butt joints of full penetration type without special provisions for root side quality
are allowed for Class Il and Il pipelines without diameter restrictions.

2.4.2.2 Slip-on and socket welded joints shall have sleeves and sockets of adequate
dimensions, meeting the requirements of the standards approved by the Register.
Slip-on sleeve and faucet welded joints may be used for Class Il pipelines regardless of pipe
diameter.

In some cases such joints may be used for Class | and Il pipelines with outside diameter
up to 88,9 mm except the pipelines conveying toxic or corrosive media and for operation under
heavy fatigue loads, excessive corrosion and erosion.

2.4.2.3 Welding and non-destructive testing shall be carried out in accordance with 2.5
and 3.2, Part XIV "Welding".

2.4.3 Flange connections.

2.4.3.1 Dimensions and shape of flanges and connecting bolts shall comply with the
standards approved by the Register.

The applied seals shall be compatible with the conveyed medium at the design pressure
and temperature.

Flange connections shall be chosen in accordance with the national or international
standards approved by the Register, depending on the medium being conveyed, design
pressure and temperature, external and cycling loads, as well as the pipeline location.

2.4.3.2 Connection of flanges and pipes shall be made in accordance with Fig. 2.4.3.2.

"In tapered threaded connection of type D the
outside diameter of pipe thread shall not be less than
the pipe outside diameter. The pipe shall be flared
after the flange is fitted.

Fig. 2.4.3.2
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2.4.3.3 Choice of flange and pipe joints type depending on pipeline class shall be
conducted in accordance with Table 2.4.3.3.

Table 2.4.3.3
Class of Toxic, corrosive a.nd Fugl oil, Iubriqating '
o combustible media, oil, combustible Steam Other media?
pIpIng liquefied gas’ hydraulic oil
| A, B® A B A, B34 A B
Il A B C A B C A, B, C, D5 A, B, C, D5 E56
1 — A B C A B C, D A B, C, D, E?

When design pressure is over 1 MPa — only type A.

Including water, air, gases, non-combustible hydraulic oil.

Type B — only for pipes with nominal diameter of 150 mm and lower.

When design temperature exceeds 400 °C — only type A.

Types Cs, D and E (refer to Fig. 2.4.3.2) shall not be used when design temperature exceeds 250 °C.
For Type E the flanging technology shall be approved by the Register.

o B~ W N =

244 Tapered threaded connections.

2.4.41 Threaded connections shall be accomplished in compliance with the
requirements of the approved national or international standards. Such connections shall not
be applied in systems conveying toxic and flammable media or media causing severe
corrosive or erosive wear, as well as in conditions with heavy fatigue loads.

The threaded slip-on joints with taper thread may be applied in Class | pipelines with the
diameter up to 33,7 mm and Class Il and Il pipelines with the diameter up to 60,3 mm.

Joints with parallel thread may be applied in Class Il pipelines with the diameter up to
60,3 mm.

In particular cases, sizes in excess of those mentioned above may be accepted by the
Register after special consideration if in compliance with the national or international
standards.

2.4.4.2 Application of threaded connections in CO; fire-extinguishing systems is allowed
only inside the spaces to be protected and in CO- cylinders room.

245 Mechanical joints.

2.4.5.1 The present requirements are applicable to compression couplings, pipe unions
and slip-on joints shown in Table 2.4.5.1. Application of such joints may be also accepted by
the Register.

Due to the great variations in design and configuration of mechanical joints, no specific
recommendation regarding calculation method for theoretical strength calculations is given in
these requirements.

Type approval of the mechanical joints shall be based on the results of testing of their
specimens.

2.4.5.2 The application and pressure ratings of different mechanical joints shall be
approved by the Register. The approval shall be based on the type tests in accordance with a
program approved by the Register.

2.4.5.3 Where the application of mechanical joints results in reduction in pipe wall
thickness due to the use of bite type rings or other structural elements, this shall be taken into
account in determining the minimum wall thickness of the pipe to withstand the design
pressure.

2.4.5.4 Material of mechanical joints shall be compatible with the piping material and
internal and external media.

2.4.5.5 Mechanical joints shall be tested where applicable, to a burst pressure of 4 times
the design pressure.

For design pressures of 20 MPa and above, the required test pressure may be reduced.



Rules for the Classification and Construction of Sea-Going Ships (Part VIlII)

24

2.4.5.6 Where appropriate, mechanical joints shall be of fire resistant type as required
by Table 2.4.5.11-1.

2.4.5.7 Mechanical joints, which in the event of damage could cause fire or flooding, shall
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 fluids.

2.4.5.8 The number of mechanical joints in flammable fluid systems shall be kept to a
minimum. In general, flanged joints conforming to recognised standards shall be used.

Table 2.4.51
Examples of mechanical joints

Pipe unions

Welded and brazed
types

Compression couplings
Swage type my ~

\ \

f -~

Press type 73 AR
“ Al Pl g v
RN AN

Typical Compression g )
type L — P e —,

e W_
Bite type
LLLIN

Slip-on joints

1 Ke—a)

\

Grip type

—_————
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Machine grooved type @

Roll Groove

(=)

11
Cut Groove

S||p type STOP BOLT  SETTING BOLT
Vi iTmtl:@ :) | i?

I
[
C

2.4.5.9 Piping in which a mechanical joint is fitted shall be adequately adjusted, aligned
and supported. Supports or hangers shall not to be used to force alignment of piping at the
point of connection.

2.4.5.10 Slip-on joints shall not to be used in pipelines in cargo holds, tanks, and other
spaces which are not easily accessible, unless approved by RS.

Application of these joints inside tanks may be permitted only for the same media that is
in 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.

2.4.5.11 Application of mechanical joints and their acceptable use for each service is
indicated in Table 2.4.5.11-1, dependence upon the Class of piping and pipe dimensions is
indicated in Table 2.4.5.11-2.

2.4.5.12 Mechanical joints shall be tested in accordance with a program approved by
RS, which shall include at least the following:

A leakage test;
vibration (fatigue) test;
fire endurance test (where necessary);
pressure pulsation test (where necessary);
vacuum test (where necessary);
burst pressure test (where necessary);
pull out test (where necessary);
assembly test (where necessary).

oNouRwWN
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The scope and nature of tests shall be specified subject to the joint type and pipeline
service.

2.4.513 The installation of mechanical joints shall be in accordance with the
manufacturer's assembly instructions. Where special tools and gauges are required for
installation of the joints, these shall be supplied by the manufacturer.

Table 2.4.5.11-1
Application of mechanical joints depending on the pipeline service

Kind of connections
Nos. Systems Pipe Compressio Slip-on
unions n couplings joints
Flammable fluids (flash point < 60 °C)
1 Cargo oil lines’ + + +
2 Crude oil washing lines’ + + +
3 Vent lines? + + +
Inert gas
4 Water seal effluent lines + + +
5 Scrubber effluent lines + + +
6 Main lines': 3 + + +
7 Distribution lines’ + + +
Flammable fluids (flash point > 60 °C)
8 Cargo oil lines’ + + +
9 Fuel oil lines? 3 + + +
10 | Lubricating oil lines? 3 + + +
1 Hydraulic oil> 3 + + +
12 | Thermal oil?>3 + + +
Sea water
13 | Bilge lines* + + +
14 Water filled fire extinguishing systems, e.g. Sprinkler + + +
systems?
15 Non water filled fire extinguishing systems, e.g. foam, + + +
drencher systems?
16 Fire main (not permanently filled)? + + +
17 | Ballast system* + + +
18 Cooling water system* + + +
19 Tank cleaning services + + +
20 Non-essential systems + + +
Fresh water
21 Cooling water system* + + +
22 | Condensate return* + + +
23 Non-essential systems + + +
Sanitary/drains/scuppers
24 | Deck drains (internal)® + + +1
25 Sanitary drains + +
26 Scuppers and discharge (overboard) + + -
Sounding/vent
27 Water tanks/Dry spaces + + +
28 | Fuel oil tanks (flash point > 60 °C)>3 + + +34
Miscellaneous
29 | Starting/Control air* + + -
30 Service air (non-essential) + + +
31 Brine + + +
32 | Carbon dioxide system* + + -
33 | Steam + + +6
Symbols:
+ application is allowed;
— application is not allowed.
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Kind of connections
Nos. Systems Pipe Compressio Slip-on
unions n couplings joints

Fire resistance capability

If mechanical joints include any components which readily deteriorate in case of fire, the following footnotes shall
be observed:

1 only in pump rooms and open decks — only approved fire resistant types;

2 approved fire resistant types except in cases where such mechanical joints are installed on exposed open
decks, as defined in 2.4.2(10) of Part VI "Fire Protection" and not used for fuel oil lines;

3 slip on joints are not accepted inside machinery spaces of category A or accommodation spaces. May be
accepted in other machinery spaces provided the joints are located in easily visible and accessible positions;

4 inside machinery spaces of category A — only approved fire resistant types;

5 only above bulkhead deck of passenger ships and freeboard deck of cargo ships;

6 slip type slip-on joints may be used for pipes on deck with a design pressure of up to 1 MPa.

Table 2.45.11-2
Application of mechanical joints depending upon the class of piping

Types of joints | Ciasses of plpln?I systems | =
Pipe unions
Welded and brazed type + (outside diameter/ + (outside diameter/ +
OD < 60,3 mm) OD <60,3 mm)
Compression couplings
Swage type + + +
Typical compression type + (outside diameter/ + (outside diameter/
OD = 60,3 mm) OD <60,3 mm)
Bite type, flared type + (outside diameter/ + (outside diameter/ +
OD <60,3 mm) OD <60,3 mm)
Press type — — +
Slip-on joints
Machine grooved type + + +
Grip type - + +
Slip type - + +
Symbols:

+ application is allowed;
— application is not allowed.
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2.5 FLEXIBLE HOSES

251 Flexible hose isashortlength of metallic or non-metallic hose normally with
prefabricated end fittings ready for installation.

2.5.2 Application.

2.5.2.1 Therequirements 2.5.3 to 2.5.6 apply to flexible hoses of metallic or non-metallic
material intended for permanent connection between a fixed piping system and items of
machinery. The requirements may also be applied to temporary connected flexible hoses or
hoses of portable equipment.

2.5.2.2 Flexible hoses may be accepted for use in fuel oil, lubricating, hydraulic and
thermal oil systems (cold portions), fresh water and sea water cooling systems, bilge and
ballast systems, and Class Il steam systems where they comply with 2.5.3 to 2.5.6.
Flexible hoses in high-pressure fuel oil injection systems shall not be accepted.

2.5.2.3 The present requirements are not applicable to hoses of water fire main system.

2.5.3 Design and construction.

2.5.3.1 Flexible hoses shall be desighed and constructed in accordance with the
approved standards. Flexible hoses constructed of rubber and intended for use in bilge,
ballast, compressed air, fuel oil, lubricating, hydraulic and thermal oil systems shall incorporate
a single or double closely woven integral wire braid or other suitable material reinforcement.

Flexible hoses for the above use constructed of plastic materials such as teflon and nylon
where integral wire braid is not allowed, shall have other suitable material reinforcement,
if necessary.

Flexible hoses used as part of fuel oil pipes of oil burner units shall have external wire
braid protection in addition to the above reinforcement. Flexible hoses for use in steam
systems shall be of metallic construction.

2.5.3.2 Flexible hoses shall be complete with approved end fittings. Except the flange
connections, the end connections shall comply with the applicable requirements of 2.4.5 and
each type of hosef/fitting combination shall be subject to prototype testing.

2.5.3.3 The use of hose clamps and similar types of end attachments is not acceptable
for flexible hoses in piping systems for steam, flammable media, starting air systems or for sea
water systems where failure may result in flooding. In other piping systems, the use of hose
clamps may be accepted where the working pressure is less than 0,5 MPa and provided there
are double clamps at each end connection.

2.5.3.4 Flexible hoses intended for installation in piping systems where pressure pulses
or high levels of vibration are expected to occur in service, shall be designed for the maximum
expected impulse peak pressure and forces due to vibration. The tests required by 2.5.5
shall take into consideration the maximum anticipated in-service pressures,
vibration frequencies and forces due to installation.

2.5.3.5 Flexible hoses constructed of non-metallic materials intended for installation in
piping systems for flammable media and sea water systems where failure may result in
flooding, shall be of fire-resistant type. Fire resistance is not required in cases where flexible
hoses are installed on open decks, as defined in 2.2.1.5(10), Part VI "Fire Protection" and
not used in fuel lines. Fire resistance shall be demonstrated by testing in accordance with the
requirements of 2.5.5.6.

2.5.3.6 Flexible hoses shall be selected for the intended location and application taking
into consideration ambient conditions, compatibility with the conveyed fluids under working
pressure and temperature conditions consistent with the manufacturer's instructions.
Flexible hoses for use in fire extinguishing systems shall comply with the requirement of
3.1.4.1.6, Part VI "Fire Protection".
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2.5.4 Installation.

2.5.4.1 In general, flexible hoses shall be limited to a length necessary to provide for
relative movement between fixed and flexibly mounted items of machinery equipment or
piping.

2.5.4.2 Flexible hoses shall not be installed where they may be subjected to torsion
deformation (twisting) under normal operation conditions.

2.5.4.3 The number of flexible hoses in piping systems shall be kept to minimum and
shall be limited for the purpose stated in 2.5.2.

2.5.4.4 Where flexible hoses are intended to be used in piping systems conveying
flammable fluids that are in close proximity of heated surfaces the risk of ignition due to failure
of the hose assembly shall be mitigated by the use of screens or other similar protection to the
satisfaction of the Register.

2.5.4.5 Flexible hoses shall be installed in clearly visible and readily accessible locations.

2.5.4.6 The installation of flexible hoses shall be in accordance with the manufacturer's
instructions and use limitations with particular attention to the following:

orientation (with consideration for allowable movement in service);

end connection support (where necessary);

avoidance of hose contact that could cause rubbing and abrasion;

minimum bend radii.

255 Tests.

2.5.5.1 Acceptance of flexible hoses is subject to satisfactory prototype testing.
Prototype test programmes for flexible hoses shall be submitted by the manufacturer and
shall be sufficiently detailed to demonstrate performance in accordance with the specified
standards.

2.5.5.2 The tests shall be carried out on different nominal diameters of hose type
complete with end fittings and shall incorporate tests in accordance with 2.5.5.3 to 2.5.5.6.

2.5.5.3 Each flexible hose shall be tested by test pressure equal to 1,5 times the design
pressure during 5 min. No residual deformations and damages are accepted.

2.5.5.4 Allflexible hoses shall be tested by burst pressure equal to four times the design
pressure. Residual deformations without visible damages or leaks are accepted.

2.5.5.5 Pressure impulse tests shall be carried out during prototype tests for flexible
hoses intended for installation in systems where pressure impulses are expected. Pressure
impulse tests shall be carried out to ISO 6802, ISO 6803, ISO 10380 or equivalent.

2.5.5.6 Fire resistance tests shall be carried out during prototype tests of flexible hoses
referred to in 2.5.3.5. The tests are carried out to ISO 15540 and ISO 15541 or equivalent.

2.5.6 Marking.

2.5.6.1 Flexible hoses shall be permanently marked by the manufacturer with the
following details:

hose manufacturer's name or trademark;

date of manufacture (month/year);

designation type reference;

nominal diameter;

pressure rating;

temperature rating.

Where a flexible hose is made up of items from different manufacturers, the components
shall be clearly identified.
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2.6 CONNECTION GASKETS AND INSULATION MATERIALS

2.6.1 Containing asbestos materials shall not be used in pipelines. During survey of
installation of systems and piping the documents, confirming the absence of asbestos in the
materials of insulation and connection gaskets shall be submitted.

2.6.2 The application of the rubber gaskets is allowed for systems and piping with the
working medium temperature not more than 100 °C, ftoroplast — not more than 150 °C.

2.6.3 If the material of a sealing element is a material that has no Type Approval
Certificate (except for copper and copper-base alloys, as well as rubber and ftoroplast)
the Register reserves the right to require the performance of chemical analysis of the sample
of the sealing material.
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3 PLASTIC PIPING

3.1 DEFINITIONS

3.1.1  For the purpose of the present Section, the following definitions have been
adopted.

Nominal pressure is the maximum permissible working pressure as defined in
6.8.2.3, Part XIll "Materials".

Fire resistance is the ability of plastic pipeline to maintain strength and integrity
(i.e. ability to operate to its designated purpose) within the set period of time under flame
exposure.

Plastic materials are thermoplastic (thermoplasts) and thermosetting (thermosets)
materials with or without reinforcement, such as polyvinylchloride (PVC) and fibre reinforced
plastic (FRP). Plastic materials include caoutchouc and materials with similar
thermomechanical behavior.

Design pressure is the maximum working pressure expected under operating
conditions or the maximum pressure setting of the pressure-relief valve or pressure relieving
device, if fitted.

Joint isjoining pipes by adhesive bonding, laminating, welding, etc.

Piping/piping system is a combination of plastic pipes, formed components, pipe
joints and any internal or external coatings or linings necessitated by operating conditions.

Formed components are bends, elbows, connecting branches, etc. made of plastic.
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3.2 SCOPE OF APPLICATION. GENERAL REQUIREMENTS

3.21 The present requirements are applicable to plastic pipes/piping systems on
ships.

3.2.2 The requirements are not applicable to flexible and mechanical couplings used
in metallic piping systems.

3.2.3 Piping systems intended for non-essential services shall only meet the
requirements of recognized standards agreed by the Register.

3.2.4 General requirements to plastic pipes and fittings are stated in 6.8, Part XIlI
"Materials".
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3.3 REQUIREMENTS FOR PIPING DEPENDING ON THEIR PURPOSE AND LOCATION

3.3.1  Fire-resistance.

3.3.1.1 Pipes and formed components, integrity of which has significant influence on
ship's safety, shall meet the requirements of fire-resistance.

3.3.1.2 Depending on pipeline ability to maintain integrity during fire-resistance tests
according to the procedure stated in IMO resolutions A.753(18) and MSC.313(88) and
MSC.399(95), five degrees of fire-resistance are specified:

L1 for pipelines withstanding fire-resistance test in dry condition during 1 h without leakage
during further hydraulic tests;

W1 for pipelines not carrying flammable liquid or any gas and withstanding fire-resistance
test in dry condition during 1 h with a maximum 5 % flow loss in the system;

L2 for pipelines withstanding fire-resistance test in dry condition during 30 min without
leakage during further hydraulic tests;

W2 for pipelines not carrying flammable liquid or any gas and withstanding fire-resistance
test in dry condition during 30 min. with a maximum 5 % flow loss in the system;

L3 for pipelines withstanding fire-resistance test in filled condition during 30 min without
leakage during further hydraulic tests.

Plastic pipelines scope of application depending on fire-resistance degree, location and
media conveyed is given in Table 3.3.1.2.

For ships subject to compliance with SOLAS-74 Reg. 11-2/21.4, 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.

3.3.2 Flame spreading, flame-retardant coatings.

3.3.2.1 All pipes, except those fitted on open decks and within tanks, cofferdams, pipe
tunnels, and ducts if separated from accommodation, permanent manned areas and escape
ways by means of an A class bulkhead are to have low surface flame spread characteristics
not exceeding average values regulated in by Part 5 of Annex 1 to the 2010 FTP Code. Piping
materials shall fulfil the requirements of FTP Code, part 2, on smoke emission and toxicity test
and they shall be used in accordance with the agreed manufacturer's recommendations.

Surface flame spread characteristics may also be determined using the test procedures
given in the standard agreed by the Register.

3.3.2.2 When fire-retardant coatings are applied to provide the required degree of fire-
resistance they shall comply with the requirements of 6.8, Part XlII "Materials".

3.3.2.3 Fire-retardant coatings in junctions shall be applied after conducting of hydraulic
tests of the system in compliance with pipe manufacturer recommendations according to the
procedure approved by the Register in each case.

3.3.2.4 Fire-retardant coatings shall be used according to the agreed recommendations
of the manufacturer.

Table 3.3.1.2
Application of plastic pipelines
Nos Medium to be _ Location

conveyed Piping systems A B C D E F G H | J K
1 |Liquid cargoes |Cargo - - L] - - |0 - | |0o]| - L13
with flash point | Crude oil tank washing - | =] - -lo| -] |0 - L13
<60°C Exhaust gas - | -1 - - -|lo] -]1]o]o| - +

2 |Inert gas Pipeline from hydraulic lock - - [ 0] - - |00 ] Of O] - @)
Pipeline from purifier ot | O* | - - - — - | O* |0 - [¢)
Main pipe O | O | L1 - - - - - |0 - L1°
Distribution pipelines - - L1 - - @) - - |0 - L13

3 |Flammable Cargo + + | U1 + + | S|l o|0ocr|]o] - L1
liquids with Fuel oil + + L1 + + -6 6] O |0 L1 L1

Qil + + L1 + + - - - 10 L1 L1
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Nos Medium to be Location
conveyed Piping systems A B C D E F G H | J K
flash point Hydraulic + + L1 + + O (0] O | O L1 L1
> 60 °C
4 |Sea water Drainage L1717 | L1 + + - O| O |O] - L1
Drain pipelines of internal w1 w1 — |[w1t| O | - O| O |Oo| O [¢)
spaces
Sanitary drains (internal) O O - 6] 6] - 6] O | O 6] 6]
Drainage from weather decks o¥lo*|o* oY oY O] O] O |Ol0O** ] O
Fire main system and water L1 | L1 | L1 + - - O |0 + L1
spraying
Foam fire-extinguishing W1 | W1 | W1 ]| + - - - O |O| W1 | W
Sprinkling W1 |W1] L3 | + - - - O |O] L3 L3
Ballast L3 | L3 | L3 | L3 + o] O O |O] w2 | w2
Essential purpose cooling L3 | L3 - - - - - O |0 - w2
systems
Non-essential purpose cooling O O O (0] (0] - (0] O |0 (0] (0]
systems
Tank washing - - | 3| - - |0 - | 0O |0O]| - L32
5 | Fresh water Essential purpose cooling L3 | L3 - - - - (0] O |0 L3 L3
systems
Condensate return system L3 | L3 | L3 | O 0] - - - 10 0] 0]
Non-essential purpose systems (@) (@) (@) (0] (0] — (0] O | O (0] (0]
6 | Other media Air, sounding and overflow
pipes:
water tanks and dry O O O (0] (0] 02| O O | O (0] (0]
compartments
Flammable liquids,
Triasn > 60 °C + + + + + +6 [e) 0?2 |0 + +
Pneumatic control systems L1 L1 L1110 — O | O |O]f L1 L1
Air pipes for domestic needs @) @) @) 0 0 - 0 O |0 0 0
Brine O O - 0o 0o - - - |0 0o 0o
Low pressure steam w2 w2|o"|o"|Oo"| O] O] O |O] O" |O"
Independent vacuum cleaners — — — (0] — — — - | O (0] (0]
Discharge pipes of the exhaust | L3* | L3* | — - - - - - | =32 -
gas cleaning system
Pumping and discharge L1 L1 - - - - - - L3? | O
arrangement/system for urea

Symbols:

A — machinery spaces of category A;

B — other machinery spaces;

C — cargo pumps rooms, including accesses and trunks;
D — cargo spaces of roll-on/roll-off ships;

E — dry cargo rooms and trunks;

F — cargo tanks and trunks;

G - fuel oil tanks and trunks;

H — ballast tanks and trunks;

| — cofferdams, dry compartments, etc;

J —accommodation, service spaces and control stations;
K — weather decks;

L1 — fire-resistance test in dry condition during 60 min;
L2 — fire-resistance test in dry condition during 30 min;
L3 — fire-resistance test in filled condition during 30 min;
O — fire-resistance test is not required;

"—" — not applicable;

"+" — only metal materials with fusion point above 925 °C.

! For passenger ships subject to SOLAS Reg. I1-2/21.4 (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, shall be considered
essential services. In accordance with 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 For tankers, where the requirements of item 3.6, Regulation 19 of Annex | to MARPOL 73/78 shall be met, "-" shall be

used instead of "O".

8 For cargo tanks the remotely closing valves shall be provided.

© N o o &

From the side the valves with remote control located outside of the room shall be provided.

For pipeline between engine room and deck hydraulic lock "O" may be used instead of "L1".

When cargo tanks contain flammable liquids with flash point > 60 °C, "O" may be used instead of "-" or "+".
For passenger ships "+" shall be used instead of "L1".

For drainage pipelines servicing only the particular space "O" may be used instead of "W1".

9 Scupper holes of weather decks in the positions 1 and 2 according to Regulation 13 of the International Convention on
Load Line, 1966, shall be "+", if they are not provided with the appropriate blanking means.

© When control functions are not foreseen, "O" may be used instead of "L1".

" For essential purposes, such as heating of cargo tanks and ship's typhon, "+" shall be used instead of "O".

2 For L3 in service spaces, in accommodation and control spaces "-".

B Register 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.
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3.4 INSTALLATION REQUIREMENTS

3.41 Supports.

3.4.1.1 Selection and spacing of pipe supports in shipboard systems shall be determined
as a function of allowable stresses and maximum deflection criteria. Support spacing shall not
greater than the pipe Manufacturer's recommended spacing. The selection and spacing of
pipe supports shall take into account pipe dimensions, length of the piping, mechanical and
physical properties of the pipe material, mass of pipe and contained fluid, external pressure,
operating temperature, thermal expansion effects, loads due to external forces, thrust forces,
water hammer, vibrations, maximum accelerations to which the system may be subjected.

Combination of loads shall be considered.

3.4.1.2 Theload from pipe weight shall be equally distributed over the entire load-bearing
face of the support. Measures shall be taken to minimize pipe wearing in the points of their
junction with the supports.

3.4.1.3 Components of system having significant mass, such as valves, compensators,
etc. shall be fitted with separate supports.

3.4.2 Heat expansion compensation.

3.4.2.1 When assembling of plastic pipelines the compensation tolerance for relative
displacement between piping and steel structures with regard to difference in heat expansion
ratio and ship's hull deformation shall be provided.

3.4.2.2 When calculating heat expansions the working temperature of system and the
temperature, at which assembling is carried out, shall be taken into account.

3.4.3 Environmental stresses.

3.4.3.1 In pipe laying, where necessary, allowance shall be made for periodically
involved concentrated loads. At least, the force generating by the load of one person of 100
kg in the middle of span of any pipe with the outer diameter over 100 mm shall be taken into
consideration.

3.4.3.2 Besides for providing adequate robustness for all piping including open-ended
piping a minimum wall thickness, complying with the thickness specified on the basis of
strength control, may be increased taking into account the conditions encountered during
service on board ships.

3.4.3.3 When necessary, pipes shall be protected from mechanical damage.

3.4.4 Installation of electrically conducting pipes.

3.441 In systems of liquids transmission with electrical conductivity less than
1000 pico-siemens per meter (PS/m), such as raffinates, distillates, the electrically conductive
pipes shall be used.

3.4.4.2 Regardless of the liquids transmitted the plastic pipes passing through explosive
areas shall be electrically conductive.

Resistance in any point of pipeline system as relative to earth shall not exceed 10° Ohm.
Pipes and formed components having electrically conducted layers shall preferably be of equal
conductivity.

Such pipes shall be sufficiently protected from damage by electric discharge caused by
difference in the electrical conductivity of layers.

3.4.4.3 After installation earth connection shall be checked. Earthing wires shall be
accessible for examination.
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3.5 PLASTIC PIPES JOINTS

3.5.1  Strength of joints.

3.5.1.1 Strength of joints shall not be less than strength of a pipeline where they are
mounted.

3.5.1.2 Pipes may be connected with the use of glued, welded, flanged and other
connections.

3.5.1.3 Glues used for pipes joints shall keep tightness of joints in the whole pressure
and temperature range.

3.5.1.4 Tightening of joints shall be carried out in compliance with the instructions of the
manufacturer.

3.5.2 Testing of joints quality.

3.5.2.1 For the inspection of pipe joint quality it is necessary in accordance with the
accepted procedure to prepare test assemblies, which shall include at least one joint of pipe
with pipe and pipe with formed component.

3.5.2.2 Following joint setting, a test connection shall be subjected to a hydraulic
pressure test during at least 1 h at the pressure 2,5 times exceeding the design one.
Leakage and breaks of joint are not allowed. Tests shall be arranged in such a way that joints
are loaded both in longitudinal and transverse directions.

3.5.2.3 When selecting pipes for test specimen the following shall be taken into
consideration: when the maximum outer diameter of joint assembly is less than 200 mm, the
test assembly shall incorporate a pipe with the maximum diameter;

when the maximum outer diameter of joint assembly is over 200 mm, the outer diameter
of test joint assembly shall be 200 mm or shall be equal to 25 % of the maximum diameter of
the coupling, whatever is greater.
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3.6 PLASTIC PIPING LAYING

3.6.1  Where plastic pipes pass through watertight bulkheads and decks, "A" and "B"
class divisions the requirements of 5.1 shall be met.
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3.7 INSPECTION DURING THE INSTALLATION

3.71 Installation shall be carried out in accordance with the instructions of the
manufacturer.

3.7.2 The method of pipe connection (junction) shall be developed and approved prior
to the installation.

3.7.3 Surveys and tests stated in the present Section of the Rules shall precede the
approval of the method.

3.7.4  Personnel involved in the works shall be properly qualified and attested.

3.7.5 In the method of joints connection the following shall be reflected: the applied
materials, tools and accessories, the requirements on preparation of joints, temperature
conditions, the requirements on dimensions and tolerances, as well as the acceptance criteria
upon the work and testing completion.

3.7.6  Any alterations in the method resulting in change of physical and mechanical
properties of the joint call for its repeated consideration and re-approval.



Rules for the Classification and Construction of Sea-Going Ships (Part VIlII)

39
3.8 TESTING OF PIPING AFTER INSTALLATION ABOARD THE SHIP

3.8.1  After installation the pipeline system of essential purpose shall be hydraulically
tested with pressure at least 1,5 times higher than the design pressure.

3.8.2 The pipeline system of non-essential purpose may be tested for tightness with
the working pressure.

3.8.3  For electrically conductive pipes the availability of grounding shall be checked
and the spot check of resistance shall be carried out.
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4 ELEMENTS OF THE SYSTEMS AND PIPING

4.1 CONSTRUCTION, MARKING, ARRANGEMENT AND INSTALLATION OF VALVES

411 Construction.

4.1.1.1 Valves shall comply with the agreed standards. Valve threaded covers shall be
fitted with reliable stops.

4.1.1.2 Valves with remote control shall be arranged for local manual operation
independent of the remote operating mechanism or they shall be operated from a separate
monitor console with tracker-balls and power supply to control valves from independent
source, or it is provided with manual operation both directly where fitted and using manual
remote control.

The remotely controlled valves shall be so constructed that in case of failure of the remote
control system, the valves remain, or automatically return, in a position that will not bring the
ship in dangerous situation.

4.1.1.3 Compressed air shall not be used in remote control systems to operate actuators
inside cargo tanks.

4.1.1.4 Where the valves inside cargo tanks are remote-controlled by means of a
hydraulic system, they shall be also operable with the aid of a hand pump, which can be
connected to the hydraulic system in positions where the pipes are laid down to each valve,
or to a separate pipe laid directly to the valve actuator.

4.1.1.5 The supply tank of the hydraulic remote control system of the valves inside cargo
tanks shall be located as high as practicable above the level of the top of cargo tanks, and all
supply pipes shall enter the cargo tanks through the highest part of the cargo tanks.

The supply tank shall also have an air pipe laid to a safe position on the open deck and
fitted with a flame-arresting gauze at the open end.

This tank shall be fitted with devices giving low level audible and visual alarms to the cargo
control room (if any) or placed in a position where the alarms may be received by the persons
responsible for cargo operations.

41.2 Marking of valves.

4.1.2.1 The shut-off valves shall be provided with conspicuous nameplates fixed in place
and bearing clear inscriptions to show the purpose of valves.

4.1.2.2 At the control stations, the remote-controlled valves shall have identification
plates, as well as position indicators "open" and "closed".

Where the remote control is used only to close the valves, the indicators need not be
fitted.

4.1.3 Installation of valves.

4.1.3.1 The valves arranged on watertight bulkheads shall be secured to welded pads
by studs, or to bulkhead sockets with flange connections. Joints of types "D" and "E" (refer to
2.4.3.2) are not allowed.

The stud holes shall not be through holes.

4.1.3.2 The valve chests and the hand-controlled valves shall be fitted in places where
they are at all times readily accessible in normal operating conditions.

Where the valves of the fuel oil system are installed in the machinery space, the valve
control gear shall be fitted above the plating.

4.1.3.3 The measuring instruments of fuel oil and lubricating oil systems shall be
provided with valves or cocks to shut the instruments off from piping. Thermometer sensors
shall be fitted in compact sleeves.
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4.2 FILTERS

4.21 The design and construction of filters shall facilitate cleaning.

4.2.2 Filters shall be provided with a device to indicate the absence of pressure therein
before they are opened.

The tubes of such devices shall be directed to trays so that spillages are not sprayed
around.

4.2.3 For filters forming part of systems with a combustible working medium, an
interlock is recommended so that they cannot be opened when under pressure and that the
working medium cannot be supplied therein when opened.

4.2.4  Filters shall be so arranged that they are readily accessible for maintenance.

Filters and strainers forming part of systems with a combustible working medium shall be
located as far away as practicable from sources of ignition.

4.2.5 The pipelines used to supply and carry away fuel oil in/from the filters shall be
equipped with shut-off valves or cocks.

4.2.6 Filters on seawater suction mains shall comply with 15.3.1.

4.2.7 Self-cleaning filters shall be fitted with differential pressure monitoring devices
and, at least, two filtering chambers, one of which shall be always cleaned and in reserve.
During operation, periodical cleaning of a dirty filter chamber shall be automatically provided
with backflush, blowing with compressed air or by other means without interrupting the filter
operation. Fuel oil or lubricating oil contaminated as a result of washing/blowing shall be
discharged to the dirty fuel oil tanks, waste lubricating oil tanks or oil residues tanks.
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4.3 SEA CHESTS AND ICE BOXES. BOTTOM AND SIDE VALVES.
OPENINGS IN SHELL PLATING

4.3.1 Sea chests and ice boxes.

4.3.1.1 Number and arrangement of sea chests for the cooling water system shall comply
with 15.2.1. In Arc4 and Arc5 ice class ships one of the sea chests shall function as an ice
box. In icebreakers and Arc6 to Arc9 ice class ships, at least two sea chests shall be ice
boxes.

In icebreakers and Arc4 to Arc9 ice class ships the ice box design shall allow for an
effective separation of ice and removal of air from the ice box to ensure reliable operation of
the sea-water system.

Sea inlet valves shall be secured directly to sea chests or ice boxes.

For openings in shell plating, devices for washing the sea chests and ice boxes,
the requirements of 4.3.2.3 shall be met. The requirements of this para are not applicable to
the ships equipped with sea coolers according to 15.6.

4.3.1.2 Inicebreakers and ice class ships, provision shall be made for the heating of the
sea chests and ice boxes. For this purpose cooling water recirculation shall be used for ice
boxes and sea chests. For ice boxes, the recirculated water pipes shall be laid to the upper
and lower parts of the box, and the total sectional area of these pipes shall not be less than
the area of the cooling water discharge pipe. For sea chests, the diameter of the water
recirculating pipe shall not be less than 0,85 of the discharge pipe diameter. The requirements
for recirculation may be waived in respect to the box cooler chests.

4.3.1.3 Provision shall be made for the access into these boxes via detachable gratings
or manholes. If a manhole is provided in the ice box it shall be located above the deepest load
line.

4.3.2 Openings in shell plating. Bottom and side valves.

4.3.21 The number of openings in shell plating shall be kept to a minimum.
Therefore, whereover possible, discharge pipes shall be connected to common discharges.

4.3.2.2 The location of sea inlet and discharge openings in ship sides shall be such as
to prevent:

A sewage, ash and other wastes being sucked by sea water pumps;

.2  sewage and discharge water penetrating into the ship spaces through side scuttles
as well as any discharge of water into lifeboats and liferafts when lowered.

Where it is impracticable to comply with the requirements of 4.3.2.2.2, discharge openings
shall be fitted with appropriate arrangements to prevent the ingress of water into ship spaces,
lifeboats and liferafts.

4.3.2.3 All the openings in ship side for sea chests and ice boxes shall be fitted with
gratings. Instead of gratings, holes or slots in shell plating are permissible. The net area
through the gratings or slots shall not be less than 2,5 times the area of the valve connected
to the sea inlet. The diameter of holes and the width of slots in ratings or shell plating shall be
about 20 mm. The gratings of the sea chests shall be provided with a device for washing them.
For this purpose, blowing with compressed air or steam, backwash, can be used. The pressure
in the blow-off system shall not exceed 0,5 MPa. Non-return-shut-off valves shall be provided
on the working medium feed piping. Water for backwashing shall be taken from another sea
chest. The device for washing may not be provided for ice boxes.

4.3.2.4 The overboard discharges from enclosed spaces below the freeboard deck or
from enclosed superstructures and deckhouses on the freeboard deck shall be fitted with
accessible means for preventing water from passing inboard. Discharges from piping, which
have, or may have, open ends within the mentioned spaces shall comply with the requirements
of 3.2.11, Load Line Rules for Sea-Going Ships.

4.3.2.5 In ships of less than 24 m in length, openings in shell plating of spaces on and
below the freeboard deck may have one locally controlled non-return shut-off valve.
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In floating docks, each discharge of pipes from spaces below the margin line, which have
inboard ends in those spaces, shall have a non-return valve with a positive means of closing
from a readily accessible position above the safety deck.

4.3.2.6 The scuppers and overboard discharge pipes from open decks and spaces not
specified in 4.3.2.4 either 450 mm below the freeboard deck or less than 600 mm above the
summer load waterline shall be fitted with non-return valves (dampers) at the outer shell. In
this case, the wall thickness of scuppers and discharge pipes shall not be less than stated in
column 3 of Table 2.3.8.

No valves may be provided if the wall thickness of pipes below the freeboard deck and in
spaces within enclosed superstructures is less than:

7 mm for d < 80 mm;
10 mm for d = 180 mm;
12,5 mm for d = 220 mm

where d = external diameter of pipes.

Intermediate sizes shall be determined by linear interpolation.

In open superstructures and deckhouses, overboard scuppers shall be provided.

In spaces intended for the carriage of motor vehicles with fuel in their tanks, overboard
scupper pipes shall be provided to prevent accumulation of water during the operation of the
water spraying system.

In floating docks, the overboard scuppers and discharge pipes below the margin line from
spaces above the margin line and open decks shall have non-return valves at the outer shell.
The valves may be omitted where the pipe thickness below the margin line is not less than
that of the outer shell plating, however, it need not exceed 12 mm.

4.3.2.7 In engine rooms, the sea inlets and discharges of the systems and piping in
connection with the operation of the main and auxiliary machinery shall be provided with
readily accessible shut-off valves locally or remotely controlled. The controls shall be provided
with indicators showing whether the valve is open or closed. The discharge valves, as a rule,
shall be of the non-return shut-off type.

4.3.2.8 The controls of inlet bottom and side valves shall be readily accessible and shall
be provided with an indicator showing whether the valve is open or closed.

In