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Vacuum Insulated Piping Specification 

For LN2, LAR, LOX, LH2, LHe Service





Vacuum Insulated Pipe:

1. System Description

(a) The vacuum insulated piping system shall be comprised of stainless steel static vacuum insulated piping. 

(b) The piping system will be factory fabricated in sections “spools” and joined in the field using Bayonet Connections or Field Joints.  Each spool section will be evacuated in the factory and shipped and installed with a static vacuum.

(c) Quality Cryogenics shall submit an isometric approval drawing of the piping system for the buyer’s approval.  The approval drawing shall show all pertinent design information including: design pressure, design temperature,  line sizes, connection types, connection locations, spool numbers, relief valves, valves, VJ flex sections and other information.

(d) The approved supplier of the VIP is:

Quality Cryogenics

425 Gennett Drive

Jasper, GA 30143

800-966-6167

2.  Inner Carrier Pipe

(a) The design and manufacturing of the VIP shall be in accordance with ASME B31.3 – Process Piping (Normal Fluid Service) and latest applicable addenda.

(b) Material shall be 304 Stainless Steel ASTM A312 pipe, or A269 Tube (welded) or as specified on the approval drawing.  
(c) Internal or External expansion joints shall be installed at the factory at recommended intervals to compensate for thermal contraction when the pipe is in service. (See Appendix A)
(d) Inner line size and jacket size shall be specified on drawings. (See Appendix A)
(e) Spool connections shall be identified and located on the approval drawings and as specified in section five (5).

(f) The design pressure of the inner line shall be 150 psig or as specified on the approval drawing.

3.  Vacuum Jacket

(a) The vacuum jacket shall be designed in accordance with the ASME code for unfired pressure vessel, Section VIII for an internal vacuum and external atmospheric pressure with the assembly at ambient temperature.

(g) Material shall be 304 Stainless Steel ASTM A312 pipe or A269 Tube (welded) or as specified on the approval drawing.  
4.  Vacuum Annulus

(a) The inner carrier line shall be supported within the jacket by a support system designed to absorb thermal and pressure loads on the inner pipe when partially or completely filled with product, to minimize heat leakage, withstand loading (A, B, and C below) during shipping and loading, and (D) during and after installation.

A. Three “G” load applied vertically downward.

B. Three “G” load applied vertically upward.

C. Two “G” load applied horizontally, longitudinally, or laterally combined with one “G” load vertically downward.

D. Meet uniform building code for Zone 3 seismic requirements when inner is filled with water.

(b) The inner line shall be “super insulated” with a minimum of fifteen alternate layers of aluminum foil and micro fiberglass paper acting as laminar radiation shielding.

(c) Each spool shall have a gettering system including molecular sieve and a hydrogen converter installed in the vacuum annulus for the purpose of removing the majority of vacuum contaminants released by out gassing. Note: The Hydrogen Getter is not included for VJP used in LH2 Service.
(d) Each spool shall be equipped with a combination evacuation/relief port.  The relief pressure for the annular space shall be 15 PSIG.

5.   Cryogenic Connections (See Appendix A)
1) Bayonets Connections

(a) Bayonets are used to join together spool sections using a male and female connection to join adjacent spool sections.  This provides a low heat leak joint that seals the vacuum of each individual spool, safely seals the inner line and does not require welding or vacuum work in the field.  
(b) Bayonet designs used will vary with line size as listed in Appendix A or as specified on the approval drawing.

(c) All bayonet designs will use a primary gas o-ring seal at the warm flange and separate sealing method for the nose of the bayonet, to provide low thermal heat leak and seal the inner line.  
(d) Each bayonet will be secured with a v-band clamp, bolted flange or threaded nut connecting the male and female halves. 
2) Welded Field Joint Connections
(a) Welded field joints include an inner pipe weld and a welded sleeve on the outer jacket.  The ends of the piping spools use a transition to seal the vacuum in each spool section.  Multi-layer insulation and getters are installed in the FJ sleeve vacuum space and the FJ sleeve is field evacuated.
(b) Welded SS Field Joints are welded and evacuated in the field per QC- FJ-001.

6.  Fabrication and testing

(a) All welding shall be performed by qualified welders using approved welding procedures per ASME B31.3

(b) Welds will be examined in accordance with requirements of ASME B31.3 – Normal Fluid Service.  Per section 341.4.1 In-Process Examination in accordance with section 344.7 may be substituted for all or part of the radiographic examination.
(c) All VJP should be commercially cleaned for cryogenic service per QA-104. Piping to be used in LOX service shall be Oxygen cleaned per QA-103

(d) All welds and the entire spool shall be leak tested with a helium mass spectrometer calibrated to a sensitivity of 1x10-8 standard cc/sec.

(e) Heat shall be applied during the evacuation of the spool sections to accelerate out gassing.  The minimum temperature shall be 200OF.  Means shall be employed on the vacuum pumping system to prevent oil from back streaming into the spool vacuum space.  Spools shall be sealed off at less than 10 microns.

(f) The installer shall perform a field pneumatic leak test on the completed piping system at 110% of the design pressure per ASME B31.3.
7.  Warranty

Provide minimum one (1) year warranty on the vacuum and minimum of ninety (90) days on the accessories in accordance with manufactures standard terms and conditions. 

	
	
	

	Quality Cryogenics Design Standards*
	Appendix "A"

	
	
	
	

	Design Pressure = 150 psig or Less
	
	

	Inner Carrier Line
	Outer Jacket
	Connection Type
	Bellows Type

	1/2"ODT 
	2"ODT 
	1/2"ODT X 9" LG Linde Style Bayonets
	Internal

	3/4"ODT
	2"NPS
	1/2" Quality Cryogenics Bayonets
	Internal

	1/2"NPS
	2"NPS
	1/2" Quality Cryogenics Bayonets
	Internal

	1"NPS
	3"NPS
	1" Quality Cryogenics Bayonets
	Internal

	1 1/2"NPS
	3 1/2"NPS
	1 1/2" Quality Cryogenics Bayonets
	Internal

	2"NPS
	4"NPS
	2" Acme Bayonets
	Internal

	3"NPS
	5"NPS
	3" Quality Cryogenics SS Welded Field Joints
	Internal

	4"NPS
	6"NPS
	4" Quality Cryogenics SS Welded Field Joints
	Internal

	6"NPS
	8"NPS
	6" Quality Cryogenics SS Welded Field Joints
	External

	
	
	
	

	* Quality Cryogenics standards apply unless alternately specified on the isometric approval drawing


	Design Pressure > 150psig
	
	

	Inner Carrier Line
	Outer Jacket
	Connection Type
	Bellows Type

	1/2"NPS
	2"NPS
	1/2" Quality Cryogenics SS Welded Field Joints
	External

	1"NPS
	3"NPS
	1" Quality Cryogenics SS Welded Field Joints
	External

	1 1/2"NPS
	3 1/2"NPS
	1 1/2" Quality Cryogenics SS Welded Field Joints
	External

	2"NPS
	4"NPS
	2" Quality Cryogenics SS Welded Field Joints
	External

	3"NPS
	5"NPS
	3" Quality Cryogenics SS Welded Field Joints
	External

	4"NPS
	6"NPS
	4" Quality Cryogenics SS Welded Field Joints
	External

	6"NPS
	8"NPS
	6" Quality Cryogenics SS Welded Field Joints
	External

	
	
	
	

	* Quality Cryogenics standards apply unless alternately specified on the isometric approval drawing


