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Table 3 : Class of piping systems (1/7/2002)

Media conveyed by the piping system CLASS I CLASS II CLASS III

Fuel oil  (1) p > 1,6 or T > 150 other  (2) p 0,7 and T 60

Thermal oil p > 1,6 or T > 300 other  (2) p 0,7 and T 150

Flammable
Hydraulic oil  (5)

p>1,6 or T>150 other  (2) p 0,7 and T60

Lubricating oil  p> 1,6 or T > 150 other  (2) p 0,7 and T 60

Other flammable media:
• heated above flashpoint, or
• having flashpoint <60°C
and liquefied gas

without special safeguards  (3) with special safeguards  (3)

Oxyacetylene irrespective of p

Toxic media irrespective of p, T

Corrosive media without special safeguards
(3)

with special safeguards  (3)

Steam p > 1,6 or T > 300 other  (2) p 0,7 and T 170

Air, gases, water, non-flammable hydraulic
oil (4)

p > 4 or T > 300 other  (2) p 1,6 and T 200

Open-ended pipes (drains, overflows, vents,
exhaust gas lines, boiler escape pipes)

irrespective of T

(1) Valves under static pressure on fuel oil tanks belong to class II.
(2) Pressure and temperature conditions other than those required for class I and class III.
(3) Safeguards for reducing the possibility of leakage and limiting its consequences, e.g. pipes led in positions where leakage of

internal fluids will not cause a potential hazard or damage to surrounding areas which may include the use of pipe ducts,
shielding, screening, etc.

(4) Valves and fittings fitted on the ship side and collision bulkhead belong to class II.
(5) Steering gear piping belongs to class I irrespective of p and T
Note 1:  p : Design pressure, as defined in  [1.3.2], in MPa.
Note 2:  T : Design temperature, as defined in  [1.3.3], in °C.
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Table 4 : Conditions of use of metallic materials in piping systems (1/7/2010)

Material
Allowable

classes

Maximum
design tempera-

ture (°C) (1)
Particular conditions of use

Carbon and carbon-
manganese steels

III, II, I       400  (2) Class I and II pipes are to be seamless drawn pipes  (3)

Copper and aluminium
brass

III, II, I 200  (4)

Copper-nickel III, II, I 300

Special high tempera-
ture resistant bronze

III, II, I 260

Stainless steel III, II, I 300 Austenitic stainless steel is not recommended for sea water systems

Spheroidal graphite cast
iron

  III, II 350 • Spheroidal cast iron of the ferritic type according to the material rules of the
Society may be accepted for bilge, ballast and cargo oil piping

• The use of this material for pipes, valves and fittings for other services, in
principle Classes II and III, will be subject to special consideration

• Spheroidal cast iron pipes and valves fitted on ship’s side should have spec-
ified properties to the Society’s satisfaction, according to the intention of
Regulation 22 of the 1966 Convention on Load Lines

• Minimum elongation is not to be less than 12% on a gauge length of
5,65.S0,5, where S is the actual cross-sectional area of the test piece

Grey cast iron III
      II  (5)

220 Grey cast iron is not to be used for the following systems:
• boiler blow-down systems and other piping systems subject to shocks, high

stresses and vibrations
• bilge lines in tanks
• parts of scuppers and sanitary discharge systems located next to the hull

below the freeboard deck or for passengers ships below the bulkhead deck
• ship side valves and fittings
• valves fitted on the collision bulkhead
• valves fitted to fuel oil and lubricating oil tanks under static pressure head
• class II fuel oil systems
• thermal oil systems

Aluminium and
aluminium alloys

III, II, I (6) 200 Aluminium and aluminium alloys are not to be used on the following systems:
• flammable oil systems (6)
• sounding and air pipes of fuel oil tanks
• fire-extinguishing systems
• bilge system in boiler or machinery spaces or in spaces containing fuel oil

tanks or pumping units
• scuppers and overboard discharges except for pipes led to the bottoms or to

the shell above the freeboard deck or fitted at their upper end with closing
means operated from a position above the freeboard deck

• boiler blow-down valves and pieces for connection to the shell plating.

(1) Maximum design temperature is not to exceed that assigned to the class of piping.
(2) Higher temperatures may be accepted if metallurgical behaviour and time dependent strength (ultimate tensile strength after

100000 hours) are in accordance with national or international standards or specifications and if such values are guaranteed by
the steel manufacturer.

(3) Pipes fabricated by a welding procedure approved by the Society may also be used.
(4) Pipes made of copper and copper alloys are to be seamless.
(5) Use of grey cast iron is not allowed when the design pressure exceeds 1,3 MPa.
(6) Accessories of aluminium or aluminium alloys intended for flammable oil systems may be accepted subject to the satisfactory

result of an endurance flame test to be carried out according to the "Rules for the type approval of flexible hoses and expansion
joints" issued by the Society.

Note 1: On board oil tankers and chemical tankers aluminised pipes may be permitted in ballast tanks, in inerted cargo tanks and,
provided the pipes are protected from accidental impact, in hazardous areas on open deck.
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c) Materials for class III piping systems are to be manufac-
tured and tested in accordance with the requirements of
acceptable national or international standards or speci-
fications.

d) Mechanical characteristics required for metallic materi-
als are specified in Part D of the Rules for the Classifica-
tion of Ships. 

2.1.3  Use of plastics (1/7/2011)
a) Plastics, FRP and GRP may be used for piping systems

belonging to class III in accordance with App 2. The use
of plastics for other systems or in other conditions will
be given special consideration.

b) Plastics intended for piping systems dealt with in this
Section are to be of a type approved by the Society.

Table 3 : Class of piping systems (1/1/2007)

2.2 Thickness of pressure piping

2.2.1  Calculation of the thickness of pressure 
pipes

a) The thickness t, in mm, of pressure pipes is to be deter-
mined by the following formula but, in any case, is not
to be less than the minimum thickness given in Tab 5 to
Tab 8.

where:

t0 : Coefficient, in mm, equal to

with: 

p and D : as defined in [1.4.1],

K : Permissible stress defined in
[2.2.2], 

e : Weld efficiency factor to be:

• equal to 1 for seamless pipes
and pipes fabricated accord-
ing to a welding procedure
approved by the Society,

• specially considered by the
Society for other welded
pipes, depending on the ser-
vice and the manufacture
procedure.

b : Thickness reduction due to bending defined
in [2.2.3], in mm

c : Corrosion allowance defined in [2.2.4], in
mm

a : Negative manufacturing tolerance percent-
age:

• equal to 10 for copper and copper alloy
pipes, cold drawn seamless steel pipes
and steel pipes fabricated according to a
welding procedure approved by the
Society,

• equal to 12,5 for hot laminated seamless
steel pipes,

• subject to special consideration by the
Society in other cases.

b) The thickness thus determined does not take into
account the particular loads to which pipes may be sub-
jected. Attention is to be drawn in particular to the case
of high temperature and low temperature pipes.

Media conveyed by the piping system CLASS I CLASS II CLASS III

Fuel oil and JP5-NATO (F44) (1) p > 1,6 or T > 150 other  (2) p ≤ 0,7 and T ≤ 60

Lubricating oil  p> 1,6 or T > 150 other  (2) p ≤ 0,7 and T ≤ 60

Other flammable media:
• heated above flashpoint, or 
• having flashpoint <60°C
and liquefied gas

without special safeguards  (3) with special safeguards  (3)

Oxyacetylene irrespective of p

Toxic media irrespective of p, T

Corrosive media without special safeguards  (3) with special safeguards  (3)

Air, gases, water, hydraulic oil (4) (5) p > 4 or T > 300 other  (2) p ≤ 1,6 and T ≤ 200

Open-ended pipes (drains, overflows, vents, 
exhaust gas lines)

irrespective of T

(1) Valves under static pressure on fuel oil and on JP5-NATO (F44) tanks belong to class II.
(2) Pressure and temperature conditions other than those required for class I and class III.
(3) Safeguards for reducing the possibility of leakage and limiting its consequences, to the Society’s satisfaction.
(4) Valves and fittings fitted on the ship side and collision bulkhead belong to class II.
(5) Steering gear piping belongs to class I irrespective of p and T
Note 1:  p : Design pressure, as defined in  [1.3.2], in MPa.
Note 2:  T : Design temperature, as defined in  [1.3.3], in °C.
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Table 4 : Conditions of use of metallic materials in piping systems (1/1/2017)

Material
Allowable 

classes
Maximum design 

temperature (°C) (1)
Particular conditions of use

Carbon and car-
bon- manga-
nese steels

III, II, I       400  (2) Class I and II pipes are to be seamless drawn pipes  (3)

Copper and alu-
minium brass

III, II, I 200 • Not to be used in fuel oil and JP5-NATO(F44) systems, except for class III pipes 
of a diameter not exceeding 25 mm not passing through fuel oil or JP5-
NATO(F44) tanks 

Copper-nickel III, II, I 300

Special high 
temperature 
resistant bronze 

III, II, I 260  (4)

Stainless steel III, II, I 300 Austenitic stainless steel is not to be used for sea water systems

Spheroidal 
graphite cast 
iron

  III, II 350 • Spheroidal cast iron of the ferritic type according to the material rules of the 
Society may be accepted for bilge and ballast piping

• The use of this material for pipes, valves and fittings for other services, in prin-
ciple Classes II and III, will be subject to special consideration

• Spheroidal cast iron pipes and valves fitted on ship’s side should have speci-
fied properties to the Society’s satisfaction 

• Minimum elongation is not to be less than 12% on a gauge length of 5,65.S0,5, 
where S is the actual cross-sectional area of the test piece

Grey cast iron III
      II  (5)

220 Grey cast iron is not to be used for the following systems:
• piping systems subject to shocks, high stresses and vibrations
• bilge lines in tanks
• parts of scuppers and sanitary discharge systems located next to the hull below 

the maximum ship draft
• ship side valves and fittings
• valves fitted on the collision bulkhead
• valves fitted to fuel oil and lubricating oil tanks under static pressure head
• class II fuel oil and JP5-NATO(F44) systems

Aluminium and             
aluminium 
alloys

III, II, I  (6) 200 Aluminium and aluminium alloys are not to be used on the following systems:
• flammable oil systems
• sounding and air pipes of fuel oil tanks and of JP5-NATO(F44) tanks
• fire-extinguishing systems
• bilge system in machinery spaces or in spaces containing fuel oil tanks, JP5-

NATO(F44) tanks or pumping units
• scuppers and overboard discharges except for pipes led to the bottoms or to 

the shell above the bulkhead deck or fitted at their upper end with closing 
means operated from a position above the bulkhead deck

(1) Maximum design temperature is not to exceed that assigned to the class of piping.
(2) Higher temperatures may be accepted if metallurgical behaviour and time dependent strength (ultimate tensile strength after 100 

000 hours) are in accordance with national or international standards or specifications and if such values are guaranteed by the 
steel manufacturer.

(3) Pipes fabricated by a welding procedure approved by the Society may also be used.
(4) Pipes made of copper and copper alloys are to be seamless.
(5) Use of grey cast iron is not allowed when the design pressure exceeds 1,3 MPa.
(6) Accessories of aluminium or aluminium alloys intended for flammable oil systems may be accepted subject to the satisfactory 

result of an endurance flame test to be carried out according to the "Rules for the type approval of flexible hoses and expansion 
joints" issued by the Society. 
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