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	DISCLAIMER

The information contained in this document has been prepared by L’Air Liquide S.A. and/or its controlled subsidiaries (“Air Liquide”), exclusively for their use, and is Air Liquide property. Air Liquide believes the information is current and accurate, but circumstances may warrant additional requirements or procedures. This document is subject to periodic review and users are cautioned to obtain the latest edition.

Air Liquide makes no representations or warranties to third parties as to the quality, accuracy or completeness of information contained in this document and EXPRESSLY DISCLAIMS ALL WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE WARRANTY OF MERCHANTABILITY AND THE WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE.

No part of this document may be copied or otherwise shown or disclosed to third parties without the prior consent of Air Liquide.

Unauthorized use of this document by any third Party, including Air Liquide contractors and subcontractors, shall be at such Party’s own risk, and Air Liquide assumes no liability in connection with information contained herein. Air Liquide disclaims any liability for any damage suffered by any company or person as a result of or in connection with the use, application or implementation of the information contained herein or any part thereof. The benefit of this disclaimer shall inure to Air Liquide and its affiliates.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations, insurance requirements or national safety codes.

	

	This document is issued and administered by the Air Liquide Engineering Standards Department.

Paper copies of this document are considered to be “uncontrolled” and users should always check for the most recent revision.
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1 Introduction

1.1 Scope

1.1.1 Purpose

This document defines the rules for the design of piping assemblies mounted on piping and/or piece of equipment inside or outside cold boxes for cryogenic and non-cryogenic fluids.

1.1.2 Scope of Application

Air separation units and Nitrogen Liquefiers.

This document:
· Enables to choose the type of assembly depending on specific project requirements. The assembly-type is indicated on the PID’s.
· Describes the design rules for these assemblies.
1.2 Definitions

	Not applicable.
	


1.3 Applicable Codes, Standards, and Air Liquide Reference Documents

1.3.1 Industry Codes and Standards

	Not applicable.
	


1.3.2 Associated Air Liquide Documents

	E-EP-14-4-2
	Air Separation plants – Piping standards instrumentation – Selection and methodology

	E-DS-14-4-3
	Air Separation plants – Piping standard assemblies – Details of piping assemblies

	E-DS-5-3-1
	Principle of Installation for valves and drain manifolds

	E-EP-5-3-14
	Piping systems for steam, condensates and boiler water

	E-JH-14-4-3
	Air separations plants – Piping standard assemblies


2 Synoptic TABLE

	
	Cryogenic service
	

	
	Inside insulated  containment
	Outside insulated containment
	Non-cryogenic service

	
	Gas
	Liquid
	Gas
	Liquid
	Gas
	Liquid

	Drains
	
	3A - 3C - 3E
	
	3B - 3D - 3F
	4B - 4C - 4D
	4A - 4E

	Vents
	5C
	5A - 5B
	5S
	5S
	5S
	5S

	Deriming  inlets
	5G
	5E - 5F
	
	
	5R
	

	Deriming outlets
	5G
	5E - 5F
	
	
	
	

	Presure relief valves or rupture disc
	5T
	5U
	5V
	5V
	5V
	5V


NOTA: For hydraulic vents and drains, refer to § 6.

3 drains

3.1 Inside Cold Boxes (cryogenic service)

	Typical
	Execution detail

	Cryogenic liquid or diphasic purge on liquid pipe for content O² = or > 23,5 %
	3A

	Cryogenic liquid or diphasic purge on liquid pipe for content O² < 23,5 %
	3C

	Cryogenic liquid or diphasic purge on liquid production lines for all content O2
	3E


3.1.1 Cryogenic liquid or diphasic purge on liquid pipe for content O² = or > 23,5 %   (3A)  
Liquid to be purged that has oxygen content that is greater than 23,5 % presents a high risk of explosion due to hydrocarbon concentration.

· A direct exit with the valve located at the same elevation is strongly recommended.

· Location of the valve at a higher elevation (maximum of 600 mm) is acceptable, due to the risk of not being able to fully drain the pipe or the element.

· Location of the valve at a lower elevation must be avoided due to the fact that liquid could flow into the vertical run, causing dry vaporization and hydrocarbon concentration. Nevertheless, in the case where the valve can only be located at a lower elevation than the tapping point, the following rules must be followed absolutely :

· The lowest acceptable elevation for the valve is 3000 mm.

· The ratio between the distance from the valve to highest point of the purge line and the distance from highest point of the purge line to the penetration into the vessel or the pipe must be smaller than 25.

3.1.2 Cryogenic liquid or diphasic purge on liquid pipe for content O² < 23,5 %   (3C)  
Liquid to be purged that has oxygen content that is less than 23,5 % presents a low risk of explosion due to hydrocarbon concentration.

· A direct exit with the valve located at the same elevation is strongly recommended.

· Location of the valve at a higher elevation (maximum of 600 mm) is acceptable, due to the risk of not being able to fully drain the pipe or the element.

· Location of the valve at a lower elevation is acceptable, provided that the following rules are followed :

· The lowest acceptable elevation for the valve is 12000 mm.

· The ratio between the distance from the valve to highest point of the purge line and the distance from  highest point of the purge line to the penetration into the vessel or the pipe must be smaller than 25.
3.1.3 Cryogenic liquid or diphasic purge on liquid production lines for all content O2   (3E)  
Liquid to be drain for productions line (all content O2), in case of bad purity of LOX bath in column or production line
The purge valve must be installed above production line. Highpoint on the header is not acceptable.
3.2 Outside Cold Boxes (cryogenic service)

	Typical
	Execution detail

	Cryogenic liquid or diphasic purge on liquid pipe for content O² = or > 23,5 %
	3B

	Cryogenic liquid or diphasic purge on liquid pipe for content O² < 23,5 %
	3D

	Cryogenic liquid purge only for truck filling station
	3F


3.2.1 Cryogenic liquid or diphasic purge on liquid pipe for content O² = or > 23,5 %   (3B)   
Liquid to be purged that has oxygen content that is greater than 23,5 % presents a high risk of explosion due to hydrocarbon concentration.

· Location of the valve at a higher elevation (maximum of 600 mm) is strongly recommended. The valve must be located 150 mm above the insulation for maintenance and handling issues.

· Location of the valve at a lower elevation must be avoided due to the fact that liquid could flow into the vertical run, causing dry vaporization and hydrocarbon concentration. Nevertheless, in the case where the valve can only be located at a lower elevation than the tapping point, the following rules must be followed absolutely :

· The lowest acceptable elevation for the valve is 3000 mm.

· The ratio between the distance from the valve to highest point of the purge line and the distance from  highest point of the purge line to the penetration into the vessel or the pipe must be smaller than 25.

3.2.2 Cryogenic liquid or diphasic purge on liquid pipe for content O² < 23,5 %   (3D)  
Liquid to be purged that has oxygen content that is less than 23,5 % presents a low risk of explosion due to hydrocarbon concentration.

· Location of the valve at a higher elevation (maximum of 600 mm) is strongly recommended. The valve must be located 150 mm above the insulation for maintenance and handling issues.

· Location of the valve at a lower elevation is acceptable, provided that the following rules are followed :

· The lowest acceptable elevation for the valve is 12000 mm.

· The ratio between the distance from the valve to highest point of the purge line and the distance from  highest point of the purge line to the penetration into the vessel or the pipe must be smaller than 25.

3.2.3 Cryogenic liquid purge only for truck filling station   (3F)   
This is to be used only for liquid that is to be purged at a truck filling station (LIN, LOX, or LAR).

· The valve is always mounted at the lowest elevation possible for the purpose of being able to empty the pipe before the disconnection of the hose.

3.3 Outside Cold Boxes (non-cryogenic service)

	Typical
	Execution detail

	Manual drain on liquid pipe or vessel, clean service
	4A

	Automatic drain for steam and wet gas on pipe < 6’’
	4B

	Automatic drain for steam and wet gas on pipe = or > 6’’
	4C

	Automatic drain on gas pipe for purification vessel
	4D

	Manual drain on liquid pipe or vessel, dirty service
	4E


3.3.1 Manual drain on liquid pipe or vessel, clean service   (4A)   
Drainage from water pipe, vessel, and accidental condensates are collected in a vessel or in a section of pipe. No specific additional device is required for the manual purge.

· Valve must always be located at a lower location than the pipe or vessel to be drained.

· Minimize the distance between the valve and the pipe or vessel to be drained. If insulation is present, the valve must be located 150 mm below the insulation for maintenance and handling issues.

3.3.2 Automatic drain for steam and wet gas on pipe < 6’’   (4B)   
Condensation of a wet gas or steam occurs in a pipe < 6’’. Due to layout constraints, the condensates lead to accumulate at the low point, and therefore, they have to be extracted from a wet gas or condensates media.

· A mini-separator pot must be added to the pipe in order to make the collection of the condensates more efficient. The automatic draining device is then connected on the side of the mini-separator pot.

· The mini-separator pot consists of a regular section of pipe ended by a welded cap. Dimensions are related to the main pipe size as mentioned in E-EP-5-3-14.
· Drain valve below process pipe must be in vertical position in order to clean the mini-separator pot.
· For HP steam, (above 50 Bar), manual valves must be doubled.

3.3.3 Automatic drain for steam and wet gas on pipe = or > 6’’ (4C)   
Condensation of a wet gas or steam occurs in a pipe = or > 6’’. Due to layout constraints, the condensates lead to accumulate at the low point, and therefore, they have to be extracted from a wet gas or condensates media.

· A mini-separator pot must be added to the pipe in order to make the collection of the condensates more efficient. The automatic draining device is then connected on the side of the mini-separator pot.
· The mini-separator pot consists of a regular section of pipe ended by a welded cap. Dimensions are related to the main pipe size as mentioned in E-EP-5-3-14.
· Drain valve below process pipe must be in vertical position in order to clean the mini-separator pot.

· For HP steam, (above 50 Bar), manual valves must be doubled.

3.3.4 Automatic drain on gas pipe for purification vessel   (4D)   
Condensates are collected and have to be extracted from a wet gas media, for example wet air. 

No specific additional device is required to be added to the automatic draining device.

3.3.5 Manual drain on liquid pipe or vessel, dirty service   (4E)   
For dirty service, a dip tube is used.

4 vents and DERIMING inlets and outlets

4.1 Inside Cold Coxes (cryogenic service)

	Typical
	Execution detail

	Cryogenic vent on outlet liquid pipe for content O² = or > 23,5 %
	5A

	Cryogenic vent on outlet liquid pipe for content O² < 23,5 %
	5B

	Cryogenic vent on outlet gas pipe for all content O²
	5C

	Cryogenic deriming inlet and outlet on liquid pipe or vessel for content O² = or> 23,5 %
	5E

	Cryogenic deriming inlet and outlet on liquid pipe or vessel for content O² < 23,5 %
	5F

	Cryogenic deriming inlet and outlet on gas pipe for all content O²
	5G


4.1.1 Cryogenic vent on outlet liquid pipe for content O² = or > 23,5 %   (5A)   
This vent is used for liquid when it’s equipped with two mounted accessories on line and installed relatively near from one another and may be closed. 

· A direct exit with the valve located at the same elevation is strongly recommended.

· Location of the valve at a higher elevation (maximum of 600 mm) is acceptable, due to the risk of not being able to fully drain the pipe or the element.

· Location of the valve at a lower elevation must be avoided due to the fact that liquid could flow into the vertical run, causing dry vaporization and hydrocarbon concentration. Nevertheless, in the case where the valve can only be located at a lower elevation than the tapping point, the following rules must be followed absolutely :

· The lowest acceptable elevation for the valve is 3000 mm.

· The ratio between the distance from the valve to highest point of the purge line and the distance from  highest point of the purge line to the penetration into the vessel or the pipe must be smaller than 25.

· This vents is equipped with thermal expansion safety valve

· In the case of a tapping on a pipe, it is mandatory to do the tapping on the top of the pipe.

4.1.2 Cryogenic vent on outlet liquid pipe for content O² < 23,5 %   (5B)   
This vent is used for liquid when it’s equipped with two mounted accessories on line and installed relatively near from one another and may be closed. 

· A direct exit with the valve located at the same elevation is strongly recommended.

· Location of the valve at a higher elevation (maximum of 600 mm) is acceptable, due to the risk of not being able to fully drain the pipe or the element.

· Location of the valve at a lower elevation is acceptable, provided that the following rules are followed :

· The lowest acceptable elevation for the valve is 12000 mm.

· The ratio between the distance from the valve to highest point of the purge line and the distance from  highest point of the purge line to the penetration into the vessel or the pipe must be smaller than 25.
· This vents is equipped with thermal expansion safety valve

· In the case of a tapping on a pipe, it is mandatory to do the tapping on the top of the pipe.

4.1.3 Cryogenic vent on outlet gas pipe for all content O²   (5C)   
· A direct exit with the valve located at the same elevation is strongly recommended.

· Location of the valve at a higher elevation (maximum of 600 mm) is acceptable, due to the risk of not being able to fully drain the pipe or the element.

· Location of the valve at a lower elevation is acceptable, provided that the following rules are followed :

· The ratio between the distance from the valve to highest point of the purge line and the distance from highest point of the purge line to the penetration into the vessel or the pipe must be smaller than 25.

· This vents is equipped with thermal expansion safety valve 

· In the case of a tapping on a pipe, it is mandatory to do the tapping on the top of the pipe.

4.1.4 Cryogenic deriming inlet and outlet on liquid pipe or vessel for content O² = or> 23,5 %   (5E)   
· A direct exit with the outside wall located at the same elevation is strongly recommended.

· Location of the outside wall at a higher elevation (maximum of 600 mm) is acceptable, due to the risk of not being able to fully drain the pipe or the element.

· Location of the outside wall at a lower elevation must be avoided due to the fact that liquid could flow into the vertical run, causing dry vaporization and hydrocarbon concentration. Nevertheless, in the case where the outside wall can only be located at a lower elevation than the tapping point, the following rules must be followed absolutely :

· The lowest acceptable elevation for the outside wall is 3000 mm.

· The ratio between the distance from the outside wall to highest point of the deriming line and the distance from highest point of the deriming line to the penetration into the vessel or the pipe must be smaller than 25.

· In the case of a tapping on a pipe, it is strongly recommended to do the tapping on the top of the pipe, but a tapping 45° on each side of the top of the pipe is acceptable for diameters 2 inches and below.

4.1.5 Cryogenic deriming inlet and outlet on liquid pipe or vessel for content O² < 23,5 %   (5F)   
· A direct exit with the outside wall located at the same elevation is strongly recommended.

· Location of the outside wall at a higher elevation (maximum of 600 mm) is acceptable, due to the risk of not being able to fully drain the pipe or the element.

· Location of the outside wall at a lower elevation is acceptable, provided that the following rules are followed :

· The lowest acceptable elevation for the outside wall is 12000 mm.

· The ratio between the distance from the outside wall to highest point of the deriming line and the distance from highest point of the deriming line to the penetration into the vessel or the pipe must be smaller than 25.
· In the case of a tapping on a pipe, it is strongly recommended to do the tapping on the top of the pipe, but a tapping 45° on each side of the top of the pipe is acceptable for diameters 2 inches and below.

4.1.6 Cryogenic deriming inlet and outlet on gas pipe for all content O²   (5G)   
· A direct exit with the outside wall located at the same elevation is strongly recommended.

· Location of the outside wall at a higher elevation is acceptable, due to the risk of not being able to fully drain the pipe or the element.

· Location of the outside wall at a lower elevation is acceptable, provided that the following rules are followed :

· The ratio between the distance from the outside wall to highest point of the deriming line and the distance from highest point of the deriming line to the penetration into the vessel or the pipe must be smaller than 25.

· In the case of a tapping on a pipe, it is strongly recommended to do the tapping on the top of the pipe, but a tapping 45° on each side of the top of the pipe is acceptable
· Outside the cold box, the deriming outlet is equipped of filling vent for pressure control and presence of liquid

4.1.7 General Rules for deriming inlet and outlet
Inside the cold box, the routing of deriming piping must be such as to prevent cold from the process piping migrating to the casing wall. Water seeping through the flexible wall penetration would cause frost and ice formation inside the cold box (risk of damage to the piping).

To prevent ice formation, take the following measures:

· The piping path should, as soon as possible, approach the wall of the casing (between 100-150 mm) with an ascending slope, then run vertically alongside the wall at that distance over a stretch of at least 10 diameters in order to heat the line. This generates a vapor lock between the branch connection and casing outlet.

· Avoid horizontal straight lengths directly in front of the wall penetration, which generates convection currents between cold and hot fluids, hence instability. Rather, provide an ascending slope, so that cold gas does not rise.
Outside the cold box, since the gas evacuated by the defrosting outlets can be extremely cold, do not direct these outlets toward:

· The cold boxes, so as to prevent confinement between the boxes

· Platforms or access ways

· Roadways

· Equipment upon which maintenance or supervisory operations are carried out when the unit is in operation

· Carbon steel piping

The blind flanges, valves of vents or deriming inlets and outlets must be accessible from a walkway or the ground.

4.2 Outside Cold Boxes (cryogenic and non-cryogenic service) 
	Typical
	Execution detail

	Non-cryogenic deriming inlet on gas pipe only
	5R

	Vent on cryogenic or non-cryogenic gas and liquid pipe
	5S


4.2.1 Non-cryogenic deriming inlet on gas pipe only (5R)   
For deriming inlets located on a pipe containing gas only (e.g. warm end of exchanger cold box):

· Location of the valve and the spectacle blind at a higher elevation is acceptable if near platform.

· Location of the valve and the spectacle blind at a lower elevation is acceptable at ground.

· In the case of a tapping on a pipe, position of this tapping is indifferent.

4.2.2 Vent on cryogenic or non-cryogenic gas and liquid pipe (5S)   

· Location of the valve at a higher elevation is recommended. The valve must be located at least 150 mm above the insulation for maintenance and handling issues, when insulation is present.

· Location of the valve at a lower elevation is acceptable, without any constraint.

· In the case of a tapping on a pipe, it is mandatory to do the tapping on the top of the pipe.

· It is recommended to install a plug after the valve for personal safety

4.2.3 General Rules for vent 
Since the potential gas evacuated by the vent outlets can be under high pressure, do not direct these outlets toward:

· The ground where particulates, stone, or debris can be projected in all directions

· Platforms or access ways

· Equipment upon which maintenance or supervisory operations are carried out when the unit is in operation

The vents valves must be accessible from a walkway or the ground.

Attention must be paid regarding insulation and heat tracing in the case of water.

5 pressure relief valves (or rupture disc)
5.1 Inside Cold Boxes (cryogenic service)

	Typical
	Execution detail

	Pressure relief valve (or rupture disc) on gas pipe or vessel
	5T

	Pressure relief valve (or rupture disc) on liquid pipe or vessel
	5U


5.1.1 Pressure relief valve (or rupture disc) on gas pipe or vessel   (5T)   
· Location of the pressure relief valve at a higher elevation is strongly recommended. The elevation has no limit but must be at least 10 times the diameter of the piping between the tapping point on the pipe or vessel and the outside wall of the cold box.

· The relief valve located at a lower elevation is acceptable, provided that the rules are followed :

· The ratio between the distance from the outside wall to highest point of the pressure relief valve pipe and the distance from highest point of the pressure relief valve pipe to the penetration into the vessel or the pipe must be smaller than 25.

· In the case of a tapping on a pipe, it is mandatory to do the tapping on the top of the pipe.
5.1.2 Pressure relief valve (or rupture disc) on liquid pipe or vessel   (5U)   
· Location of the pressure relief valve at a higher elevation is recommended. The elevation has no limit but must be at least 10 times the diameter of the piping between the tapping point on the pipe or vessel and the outside wall of the cold box.

· For more relief valves, the location on the top of vessels is recommended. The elevation has no limit but must be at least 10 times the diameter of the piping between the tapping point on the pipe or vessel and the outside wall of the cold box

· The relief valve located at a lower elevation is not acceptable.
· In the case of a tapping on a pipe, it is mandatory to do the tapping on the top of the pipe

5.1.3 General Rules

Inside the cold box, the routing of pressure relief valve inlet piping must be such as to prevent cold from the process piping migrating to the casing wall. Water seeping through the flexible wall penetration would cause frost and ice formation inside the cold box (risk of damage to the piping).

To prevent ice formation, take the following measures:

· The piping path should, as soon as possible, approach the wall of the casing (between 100-150 mm) with an ascending slope, then run vertically alongside the wall at that distance over a stretch of at least 10 diameters in order to heat the line. This generates a stable gas plug between the branch connection and casing outlet.

· Avoid horizontal straight lengths directly in front of the wall penetration, which generates convection currents between cold and hot fluids, hence instability. Rather, provide an ascending slope, so that cold gas does not rise.
Outside the cold box, since the potential gas evacuated by a pressure relief valve can be extremely cold and relief at high pressure do not direct these outlets toward:

· The cold boxes
· Platforms or access ways

· Roadways

· Equipment upon which maintenance or supervisory operations are carried out when the unit is in operation

· Carbon steel piping

· The ground where particulates, stone, debris can be projected in all directions
Inlet and outlet pipe routing must be reviewed carefully in order to minimize as much pressure drop as possible. Supports also must be reviewed carefully in order to take into consideration the forces present during the pressure relief valve operation.
5.2 Outside Cold Boxes (cryogenic and non-cryogenic service)

	Typical
	Execution detail

	Pressure relief valve on gas and liquid pipe or vessel
	5V


5.2.1 Pressure relief valve on gas and liquid pipe or vessel   (5V)   
· Location of the pressure relief valve at a higher elevation is mandatory. No limit is imposed provided that the PSV is located at least 150 mm above the insulation for maintenance and handling issues.

· In the case of a tapping on a pipe, it is mandatory to do the tapping on the top of the pipe.

· For the high pressure, to provide if needed the reinforcement around the branch.

5.2.2 General Rules.

Since the potential gas evacuated by a pressure relief valve can be extremely cold and release a lot of energy, do not direct these outlets toward:

· Platforms or access ways

· Roadways

· Equipment upon which maintenance or supervisory operations are carried out when the unit is in operation

· Carbon steel piping

· The ground where particulates, stone, or debris can be projected in all directions

Inlet and outlet pipe routing must be reviewed carefully, in order to minimize as much pressure drop as possible. Supports also have to be reviewed carefully in order to take into consideration the forces present during the pressure relief valve operation.

Attention must be paid regarding insulation and heat tracing in the case of wet gas or water.

6 hydraulic vents & drains on non-cryogenic fluid

For lines which are tested hydraulic, install vent or drain as per configuration of routing.

For water, a nipple with a plug shall be used. For other fluids (steam, …), a set of flange shall be used.

7 Entity specific amendments

The following is a list of specific engineering entity requirements that differ from those given in this standard.

These requirements are only applicable to the engineering entity(ies) for which they are listed.

	Entity Specific Amendments 

	Entity
	Section
	Description
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