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Scope
The scope of this specification is to describe the piping and equipment insulation requirements for the 2/4M platform and bridge.  

1. References

NORSOK R-004, rev.2 "Piping and Equipment Insulation"

NORSOK-S-002, rev.3 “Working Environment”

2. General

This document shall always be read together with Norsok R-004. 

The Insulation Contractor shall establish a document containing insulation details, including any other documents that are relevant for the project, and present this for approval prior to start of the insulation work. The design of insulation systems, including removable jackets for valves and flanges, shall be subject to written acceptance by the project Material and Surface Protection discipline lead prior to use.

Document priority is:

· This specification.

· NORSOK R-004, rev.2 “Piping and Equipment Insulation”

3. Health, environment and safety

Some materials used during insulation work can create health, environmental and safety problems during the construction and maintenance of offshore platforms:

· Chemicals and thinners in glues, etc. can be risky to health, or can cause allergenic reactions. 

· Installation of insulation can be ergonomically heavy work. 

· Products hazardous to health can be produced during combustion or hot work. 

Procedures and work instructions during insulation work shall therefore always be well defined during design and construction, and shall include:

· HES evaluation of all products to be used.

· HES evaluation of combustion substances of products to be used.

Products containing the following shall not be used without prior written approval:

· Chemical substances named in Annex D1 and D2 of Norsok Standard S-002.

· Products containing carcinogens, mutagenes, reproduction hazardous chemicals and allergens.

· Products which produce health-hazardous chemicals during heating or combustion.

· It shall be noted that products containing lead, chromates or isocyanates shall never at any time be used.

4. Extent- and design of piping and equipment insulation

Use of insulation shall be minimised to the extent possible. 

For the acoustic insulation class 6 flanges shall be insulated with removable jackets, however if not otherwise specified valves only need insulation with removable jackets in the bolt removing-area, from the flange to the termination of the pipe insulation. For piping insulation class 6 with diameters below 4”, insulation in these areas is not critical. For the acoustic insulation class 7 and 8, valves, flanges and bolt-removing area shall be insulated.

The scope for all insulation work on piping and equipment incl. valves, flanges, vessels, instrument tubing etc. shall allocate necessary space for the required insulation thickness. 

Necessary space shall be allocated for insulation of valves and flanges.

Pipe support clamps shall be adapted to actual insulation thickness on pipe, i.e. clamps build up shall be less than the actual insulation thickness.

The choice of materials and their design shall enable inspection and replacements of piping, bolts, equipment and tanks to be carried out.

In penetrations a non-wicking insulation material shall be used in contact with the pipe and the penetration sleeve.

On instrument boards with valves which require thermal insulation there shall preferably be used insulation cabinets for the total board.

Aluminium foil shall always be applied between cellular glass and the non-metallic weatherproof membrane.
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Tape shall be used as insulation cladding material with the following exceptions:

· Fire insulation class 5 shall have SS cladding.

· Al-cladding shall be used on external areas, except insulation class 5.

· For bends, reducers, tee-junctions etc. in internal areas use of Al-cladding will be accepted, except insulation class 5.  

If not stated otherwise tailor made jackets shall be used in internal areas and preformed removable insulation boxes shall be used in external areas.

External areas are defined as areas with direct exposure to sun and wind, i.e. not behind wind shield cladding, 

underside deck etc.”    

5. Painting prior to insulation

For all materials except titanium, it is a requirement that surfaces to be insulated shall be painted /coated. It shall be noted that the insulation contractor is responsible to ensure that no insulation is carried out until painting / coating of all surfaces is 100% completed.

6. Handling of non-conformance

Non-conformances and deviation permits shall be sent to project Material and Surface Protection discipline lead for review. If considered acceptable by the project the non-conformances will be sent Company for approval through the project query system.

7. Build up of Insulation Systems

Temperature limitations of all materials have to be accounted for in the detail insulation design. Typical metal jacketing in contact with hot surfaces. 

Type of tape-material has to be agreed with Company.

7.1 Class 1: Heat conservation

	
	Thickness
	Insulation material
	Jacketing
	Comments

	Piping / Vessels
	Ref. table 1,

Norsok R-004
	Cellular glass
	Tape/Al
	For temp. < 180 oC

	
	Ref. table 2, Norsok R-004
	Mineral wool 
	Tape/Al
	For temp. > 180 oC

Alternative insulation material has to be evaluated.

	Flanges / Valves
	Ref. table 1 & 2, Norsok R-004
	Ref. R-004, § 4.2.3
	Jackets, internal areas.

Removable boxes, external.


7.2 Class 2 Cold medium conservation 

	
	Thickness
	Insulation material
	Jacketing
	Comments

	Piping / Vessels
	Ref. table 3,

Norsok R-004
	Cellular glass
	Tape/Al
	To be provided with vapour barrier

	Flanges / Valves
	Ref. table 3,

Norsok R-004
	Cellular rubber
	SS
	Removable boxes.


7.3 Class 3: Personnel protection

	
	Distance from element
	Material


	Comments

	Piping / Vessels
	Ref. table 1,

Norsok R-004
	Perforated SS sheet metal guards. 

Exceptions ref. note 1:
	Insulation material only to be used in combination with other classes

	Flanges / Valves
	
	
	


Note 1: The HP-separator (95-00001) and the Test separator (95-00002) shall have distance guard made of SS316 wire mesh, 12 x 12mm with wire diameter of 0,8mm. 

7.4 Class 4: Cold Service Insulation

7.4.1 Frost proofing, Class 4 piping and equipment with heat tracing.

	
	Thickness
	Insulation material
	Jacketing
	Comments

	Piping / Vessels

<= DN200
	
	Heat tracing cable
	Tape/Al
	

	
	40 mm
	Cellular glass
	
	

	> DN200
	
	Heat tracing cable
	Tape/AL
	

	
	50 mm
	Cellular glass
	
	

	Flanges / Valves
	40/50 mm
	Ref. R-004, rev.02, § 4.2.3
	Jackets, internal areas.

Removable boxes, external.


7.4.2 Frost proofing, Class 4 piping and equipment without heat tracing. 

	
	Thickness
	Insulation material
	Jacketing
	Comments

	Piping / Vessels
	
	
	
	

	<= DN80
	30 mm
	Cellular glass
	Tape/Al
	

	> DN80
	40 mm
	Cellular glass
	Tape/Al
	

	Flanges / Valves
	30/40 mm
	Ref. R-004, rev.02, § 4.2.3
	Jackets, internal areas.

Removable boxes, external.


7.5 Class 5: Fire proofing 

Design Fire Loads, applicable to all fire proofing:

· Jet fire (250 kW/m2) for 30 min., followed by:

· Pool fire (100 kW/m2) for 30 min. 


	
	Thickness
	Insulation material
	Jacketing
	Comments

	Piping / Vessels
	40 mm
	Cellular glass
	SS
	

	<= DN150
	25 mm
	Mineral fibre
	
	

	> DN150
	40 mm
	Cellular glass
	SS
	

	
	25 mm
	Mineral fibre
	
	

	Flanges / Valves
	15mm
	Certified material build-up
	Jackets, internal & external.

If certified removable boxes are available they will be preferred for external areas. 


Note 1: Based on doc. EKOM-AK-F-00027 “Passive Fire Protection Design Basis” class 5 fire proofing insulation is not required for piping diameter less or equal to 2”. 
 

7.6 Class 6,7 & 8: Acoustic insulation 

The specified acoustic insulation system material build-up is based on the following test:

Insulation systems similar to those as described in this amendment for classes 6, 7 and 8 has been

subject to acoustic insertion loss tests. Loudspeakers were used as sound sources. Using a test object with length 5.5 metre, outer diameter of 325 mm and a wall thickness of 10 mm, insertion loss data (i.e. differences in dB between bare pipe and insulated pipe) were recorded for a number of different systems/combinations. Based on these tests the design of insulation classes 6, 7 and 8 were defined. For class 7 the defined design was subject to acoustic testing. For classes 6 and 8 the design were defined based on acoustic tests for similar systems. For class 6 one layer of acoustic insulation is defined in order to improve the mechanical strength.

	
	Aritmethic average
	Octave band centre frequency, Hz

	
	500 - 2000 Hz
	63
	125
	250
	500
	1000
	2000
	4000
	8000

	SYSTEM equal to class 7 :

30 mm foamglass

+ 38 mm ceramic fibre

+ 1 x BIS Soundstop.2,6mm 

+ foil

+ tape
	23.8

(NORSOK R-CR-004 requires minimum 20 dB)
	0.9
	1.8
	9.6
	12.3
	28.4
	30.6
	37.0
	43.8


The insertion loss data given in the table shall be used as a guidance during design. For class 6 the

insertion loss data is expected to be lower than for class 7, however, the aritmethic average for octav bands 500 - 2000 Hz will fulfil the 10 dB requirement specified in NORSOK R-CR-004.

For class 8 the insertion loss data is expected to be slightly improved compared to class 7. However, the arithmethic average for octave bands 500 - 2000 Hz is expected not to fulfil the 30 dB requirement specified in NORSOK R-CR-004. Due to minor differences in insertion loss data 

between classes 7 and 8, the use of class 8 shall be limited to an absolute minimum.

If an improved acoustic insulation system is required the design and implementation of such system shall be subject to project approval.

7.6.1 Acoustic insulation Class 6, Reduction of noise by 10dB.

	
	Thickness
	Insulation material
	Jacketing
	Comments

	Piping / Vessels

<= DN150
	30 mm
	Cellular glass
	Tape/Al
	

	
	25 mm
	Mineral wool
	
	

	
	
	Aluminium foil
	
	

	> DN150
	40 mm
	Cellular glass
	Tape/Al
	

	
	25 mm
	Mineral wool
	
	

	
	
	Aluminium foil
	
	

	Flanges / Valves
	50 mm
	Certified material build-up
	Removable jackets

Ref. § 5 (this specification)


7.6.2 Acoustic insulation Class 7, Reduction of noise by 20dB.

	 
	Thickness
	Insulation material
	Jacketing
	Comments

	Piping / Vessels

<= DN150
	30 mm
	Cellular glass
	Tape/Al
	

	
	38 mm
	Mineral wool
	
	

	
	2,6 mm
	Heavy synthetic sheet
	
	

	
	
	Aluminium foil
	
	

	> DN150
	40 mm
	Cellular glass
	Tape/Al
	

	
	38 mm
	Mineral wool
	
	

	
	2,6 mm
	Heavy synthetic sheet
	
	

	
	
	Aluminium foil
	
	

	Flanges / Valves
	100 mm
	Certified material build-up
	Removable jackets

Mandatory


7.6.3 Acoustic insulation Class 8, Reduction of noise by 30dB.

	
	Thickness
	Insulation material
	Jacketing
	Comments

	Piping / Vessels

<= DN150
	30 mm
	Cellular glass
	Tape/Al
	

	
	38 mm
	Mineral wool
	
	

	
	2 x 2,6 mm
	Heavy synthetic sheet
	
	

	
	25 mm
	Mineral wool
	
	

	
	2 x 2,6 mm
	Heavy synthetic sheet
	
	

	
	
	Aluminium foil
	
	

	> DN150
	40 mm
	Cellular glass
	Tape/Al
	

	
	38 mm
	Mineral wool
	
	

	
	2 x 2,6 mm
	Heavy synthetic sheet
	
	

	
	25 mm
	Mineral wool
	
	

	
	2 x 2,6 mm
	Heavy synthetic sheet
	
	

	
	
	Aluminium foil
	
	

	Flanges / Valves
	100 mm
	Certified material build-up
	Removable jackets

Mandatory


7.7 Class 9  External condensation and icing protection

	
	Thickness
	Insulation material
	Jacketing
	Comments

	Piping / Vessels
	Ref. table 3,

Norsok R-004
	Cellular glass
	Tape/Al
	To be provided with vapour barrier

	Flanges / Valves
	
	Cellular rubber
	SS
	Removable boxes
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