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1. PURPOSE

The purpose of this report is to give the estimated minimum insulation thicknesses for piping, vessel and equipment insulation for the Ormen Lange Onshore Plant. The thicknesses given are to be used for design purposes, such as 3D modelling, so that adequate space for insulation can be allocated for piping, vessels and equipment.

The applicable documents giving the insulation requirements for the Ormen Lange Onshore Plant are stated in chapter 2 of this document.

2. References

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

NHT-M50-02037, rev. 03M
Piping and Equipment Insulation, Supplement to NORSOK R-004, rev. 2.

Insulation Handbook

3. General

The basis for the estimated thicknesses is NORSOK R-004, NHT-M50-02037 and experience from previous projects.

Requirements to insulation material build up are stated in NORSOK R-004 and NHT-M50-02037.

The extent of insulation is defined by the process discipline with input from other disciplines, especially safety discipline, and shown on P & IDs.

Possible use of epoxy type Passive Fire Protection material shall be considered for the slug catchers if fire protection is required.

In-line instruments shall be considered part of pipeline and shall follow the same insulation requirements as the pipe.

Personnel protection distance pins shall be designed and installed so that possible damage to the applied coating is prevented.

Equipment installed in pipelines where insulation is required and that requires regular maintenance, replacement, inspection etc., such as probes for corrosion monitoring, are to be insulated with removable insulation.

4. Insulation classes, guidance for insulation thickness

It should be emphasised that the thicknesses given are estimated thicknesses and are to be used for design purposes only.

4.1. Class 1: Heat conservation

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 1, NORSOK R-004 + 5 mm
	For oper. temp. < 420 oC.



	
	Ref. table 2, NORSOK R-004 + 5 mm
	For oper. temp. > 420 oC

	Flanges / Valves
	NA (Same thickness as for piping / vessels, min. 100 mm)
	Insulated where specified


4.2. Class 2: Cold conservation & external condensation and icing protection

Same as a combination of insulation classes 2 and 9 according to Norsok R-004, rev. 2.

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 3, NORSOK R-004 + 5 mm
	

	Flanges / Valves
	Same thickness as for piping / vessels, min. 100 mm
	Flange / Valve boxes shall be completely filled with insulation material. No void is allowed.


4.3. Class 3: Personnel protection

	
	Distance from element
	Comments

	Piping / Vessels
	Ref. table 1, NORSOK R-004
	Perforated sheet metal guards

	Flanges / Valves
	
	


4.4. Class 4: Frost proofing

Same as insulation class 4 without heat tracing according to Norsok R-004, rev. 2.

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN80
	35 mm
	

	
	> DN80
	45 mm
	

	Flanges / Valves
	100 mm
	


4.5. Class 5: Fire proofing

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	85 mm
	

	
	> DN150
	95 mm
	

	Flanges / Valves
	100 mm
	


4.6. Class 6: Acoustic insulation Type A, B and C

Insulation type A, B or C is to be shown as a note on P & ID's.

4.6.1. Type A

Same as insulation class 6 according to Norsok R-004, rev. 2.

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	60 mm
	

	
	> DN150
	70 mm
	

	Flanges / Valves
	NA (100 mm)
	Insulated where specified


4.6.2. Type B

Same as insulation class 7 according to Norsok R-004, rev. 2.

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	75 mm
	

	
	> DN150
	85 mm
	

	Flanges / Valves
	NA (100 mm)
	Insulated where specified


4.6.3. Type C

Same as insulation class 8 according to Norsok R-004, rev. 2.

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	110 mm
	

	
	> DN150
	120 mm
	

	Flanges / Valves
	150 mm
	


4.7. Class 7: Heat tracing

Always in combination with other insulation classes.

4.8. Class 8: Fire protection of flanges only

	
	Thickness
	Comments

	Flanges
	100 mm
	


4.9. Class 9: Future insulation

	
	Thickness
	Comments

	Piping / Vessels
	100 mm
	

	Flanges / Valves
	
	


5. Combination of insulation classes - Guidance for insulation thickness

The insulation build up for the class with the strongest requirements shall prevail. However, the total insulation build up shall maintain the insulation requirement for each separate insulation class in the combination.

5.1. Class 13 (Heat conservation + Personnel protection)

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 1, NORSOK R-004 + 5 mm
	For oper. temp. < 420 oC.



	
	Ref. table 2, NORSOK R-004 + 5 mm
	For oper. temp. > 420 oC

	Flanges / Valves
	Ref. table 1, NORSOK R-004
	Perforated sheet metal guards installed in distance to element to be protected, if not otherwise specified


5.2. Class 15 (Heat conservation + Fire proofing)

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 1, NORSOK R-004 + 55 mm
	For oper. temp. < 420 oC.



	
	Ref. table 2, NORSOK R-004 + 5 mm
	For oper. temp. > 420 oC

	Flanges / Valves
	Same thickness as for piping / vessels, min. 100 mm
	


5.3. Class 16 (Heat conservation + Acoustic insulation)

5.3.1. Heat conservation + Acoustic insulation type A

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 1, NORSOK R-004 + 30 mm
	For oper. temp. < 420 oC.



	
	Ref. table 2, NORSOK R-004 + 5 mm
	For oper. temp. > 420 oC

	Flanges / Valves
	NA (Same thickness as for piping / vessels, min. 100 mm)
	Insulated where specified


5.3.2. Heat conservation + Acoustic insulation type B

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 1, NORSOK R-004 + 45 mm
	For oper. temp. < 420 oC.



	
	Ref. table 2, NORSOK R-004 + 5 mm
	For oper. temp. > 420 oC

	Flanges / Valves
	NA (Same thickness as for piping / vessels, min. 100 mm)
	Insulated where specified


5.3.3. Heat conservation + Acoustic insulation type C

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 1, NORSOK R-004 + 80 mm
	For oper. temp. < 420 oC.



	
	Ref. table 2, NORSOK R-004 + 40 mm
	For oper. temp. > 420 oC

	Flanges / Valves
	Same thickness as for piping / vessels, min. 150 mm
	


5.4. Class 18 (Heat conservation + Fire protection of flanges only)

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 1, NORSOK R-004 + 5 mm
	For oper. temp. < 420 oC.



	
	Ref. table 2, NORSOK R-004 + 5 mm
	For oper. temp. > 420 oC

	Flanges
	Same thickness as for piping / vessels, min. 100 mm
	

	Valves
	NA (Same thickness as for piping / vessels, min. 100 mm)
	Insulated where specified


5.5. Class 25 (Cold conservation & external condensation and icing protection + Fire proofing)

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 3, NORSOK R-004 + 55 mm
	

	Flanges / Valves
	Same thickness as for piping / vessels, min. 100 mm
	Flange / Valve boxes shall be completely filled with insulation material. No void is allowed.


5.6. Class 26 (Cold conservation & external condensation and icing protection + Acoustic insulation)

5.6.1. Cold conservation & external condensation and icing protection + Acoustic insulation type A

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 3, NORSOK R-004 + 30 mm
	

	Flanges / Valves
	NA (Same thickness as for piping / vessels, min. 100 mm)
	Insulated where specified


5.6.2. Cold conservation & external condensation and icing protection + Acoustic insulation type B

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 3, NORSOK R-004 + 45 mm
	

	Flanges / Valves
	NA (Same thickness as for piping / vessels, min. 100 mm)
	Insulated where specified


5.6.3. Cold conservation & external condensation and icing protection + Acoustic insulation type C

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 3, NORSOK R-004 + 80 mm
	

	Flanges / Valves
	Same thickness as for piping / vessels, min. 150 mm
	


5.7. Class 28 (Cold conservation & external condensation and icing protection + Fire protection of flanges only)

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 3, NORSOK R-004 + 5 mm
	

	Flanges / Valves
	Same thickness as for piping / vessels, min. 100 mm
	


5.8. Class 35 (Personnel protection + Fire proofing)

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	85 mm
	

	
	> DN150
	95 mm
	

	Flanges / Valves
	100 mm
	


5.9. Class 36 (Personnel protection + Acoustic insulation)

5.9.1. Personnel protection + Acoustic insulation type A

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	60 mm
	

	
	> DN150
	70 mm
	

	Flanges / Valves
	Ref. table 1, NORSOK R-004
	Perforated sheet metal guards to be installed in distance to element to be protected, if not otherwise specified


5.9.2. Personnel protection + Acoustic Insulation type B

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	110 mm
	

	
	> DN150
	120 mm
	

	Flanges / Valves
	Ref. table 1, NORSOK R-004
	Perforated sheet metal guards to be installed in distance to element to be protected, if not otherwise specified


5.9.3. Personnel protection + Acoustic Insulation Type C

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	110 mm
	

	
	> DN150
	120 mm
	

	Flanges / Valves
	150 mm
	


5.10. Class 38 (Personnel protection + Fire protection of flanges only)

	
	Thickness
	Comments

	Piping / Vessels
	Ref. table 1, NORSOK R-004
	Perforated sheet metal guards to be installed in distance to element to be protected, if not otherwise specified

	Flanges 
	100 mm
	

	Valves
	Ref. table 1, NORSOK R-004
	Perforated sheet metal guards to be installed in distance to element to be protected, if not otherwise specified


5.11. Class 45 (Frost proofing + Fire proofing)

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN80
	85 mm
	

	
	> DN80
	95 mm
	

	Flanges / Valves
	100 mm
	


5.12. Class 46 (Frost proofing + Acoustic insulation)

5.12.1. Frost proofing + Acoustic insulation  type A

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN80
	60 mm
	

	
	> DN80
	70 mm
	

	Flanges / Valves
	100 mm
	


5.12.2. Frost proofing + Acoustic insulation type B

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN80
	75 mm
	

	
	> DN80
	85 mm
	

	Flanges / Valves
	100 mm
	


5.12.3. Frost proofing + Acoustic insulation type C

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN80
	110 mm
	

	
	> DN80
	120 mm
	

	Flanges / Valves
	150 mm
	


5.13. Class 47 (Frost proofing + Heat tracing)

Same as insulation class 4 with heat tracing according to NORSOK R-004, rev. 2.

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN200
	45 mm
	

	
	> DN200
	55 mm
	

	Flanges / Valves
	100 mm
	


5.14. Class 48 (Frost proofing + Fire protection of flanges only)

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN80
	35 mm
	

	
	> DN80
	45 mm
	

	Flanges / Valves
	100 mm
	


5.15. Class 56 (Fire proofing + Acoustic insulation)

5.15.1. Fire proofing + Acoustic insulation type A

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	85 mm
	

	
	> DN150
	95 mm
	

	Flanges / Valves
	100 mm
	


5.15.2. Fire proofing + Acoustic insulation type B

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	90 mm
	

	
	> DN150
	100 mm
	

	Flanges / Valves
	100 mm
	


5.15.3. Fire proofing + Acoustic insulation type C

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	110 mm
	

	
	> DN150
	120 mm
	

	Flanges / Valves
	150 mm
	


5.16. Class 57 (Fire proofing + Heat tracing)

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN200
	95 mm
	

	
	> DN200
	105 mm
	

	Flanges / Valves
	100 mm
	


5.17. Class 67 (Acoustic insulation + Heat tracing)

5.17.1. Acoustic insulation type A + Heat tracing

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN200
	70 mm
	

	
	> DN200
	80 mm
	

	Flanges / Valves
	100 mm
	


5.17.2. Acoustic insulation type B + Heat tracing

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN200
	85 mm
	

	
	> DN200
	95 mm
	

	Flanges / Valves
	100 mm
	


5.17.3. Acoustic insulation type C + Heat tracing 

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN200
	120 mm
	

	
	> DN200
	130 mm
	

	Flanges / Valves
	200 mm
	


5.18. Class 68 (Acoustic insulation + Fire protection of flanges only)

5.18.1. Acoustic insulation type A + Fire protection of flanges only

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	60 mm
	

	
	> DN150
	70 mm
	

	Flanges / Valves
	100 mm
	


5.18.2. Acoustic insulation type B + Fire protection of flanges only

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	75 mm
	

	
	> DN150
	85 mm
	

	Flanges / Valves
	100 mm
	


5.18.3. Acoustic insulation type C + Fire protection of flanges only

	
	Thickness
	Comments

	Piping / Vessels
	
	

	
	<= DN150
	110 mm
	

	
	> DN150
	120 mm
	

	Flanges / Valves
	150 mm
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