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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 Global E&C Solutions 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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	●INTERNAL
	●●CONFIDENTIAL-RESTRICTED
	●●●CONFIDENTIAL-SECRET

	Access to the document on a need-to-know basis

Do not share this document outside of Air Liquide unless approved by the department manager.

The electronic version of the document must be stored into an Air Liquide approved IT media, server, or equipment.

Report to your IPC incidents related to the respect of confidentiality rules. 
	Do not share or transfer the document out of the distribution list unless it is approved by the owner.

Access by non-Air Liquide party must be covered by a specific confidentiality agreement.

Share the document using a link to corporate file share, corporate database, ALAIR, LiveLink, or via Large File Transfer.

Email attachment tolerated as encrypted/password-protected archive only.

The electronic version of the document must be stored into an Air Liquide IT approved device with encrypted media storage.

Print only when necessary and use the secure print function.

Report to your IPC incidents related to the respect of confidentiality rules.
	Do not share this document out of Air Liquide and the distribution list.

Only the owner can share the document out of Air Liquide and with a confidentiality agreement in place.

The electronic version of the document must be stored into an Air Liquide approved IT device with encrypted media storage.

Share the document using a link to corporate file share, corporate database, ALAIR, LiveLink, or via Large File Transfer.

Print only when necessary and use the secure print function.

Do not scan. Do not fax.

Paper shredding is mandatory.

Secure erase the document from personal computer

Store the document in a locked environment with access restriction.

Report to your IPC incidents related to the respect of confidentiality rules.


1 Introduction

1.1 Scope

1.1.1 Purpose

The objective of this procedure is to describe elaboration and management rules of PFD for all projects, excluding standard products such as YANGO, APSA, etc., realized in ALHZ.
1.1.2 Scope of Application

This procedure is applied to Technical Department, Project Department and all other related Departments.
This document applies to the following types of plants: ASU（air separation unit）.

1.2 Definitions

	PFD
	Process Flow Diagram

	PID
	Piping and Instrumentation Diagram

	PSV
	Pressure Safty Valve

	ALHZ

	Air Liquide (Hangzhou) Co. Ltd.

	E&C Cryo
	Engineering and Construction Cryogenics

	YANGO
	A product name of ALHZ standard air separation unit

	APSA
	A product name of standard nitrogen generator unit


1.3 Applicable Codes, Standards, and Air Liquide Reference Documents

1.3.1 Codes and Industry Standards

	ISA.S5.1
	Instrumentation Symbols and Identification


1.3.2 Air Liquide Reference Documents

	W-PR-19-0-1
	Perform Project Design Reviews

	W-FRM-19-0-2
	Design Review Meeting Descriptions

	HGZ-AP-13-0-1
	Working Procedure: Process Team (Basic Design Group)

	HGZ-PR-19-0-2
	Perform Project Review

	HGZ-EP-13-0-2
	Yellow File Management

	W-EP-19-0-2
	Copy Plants – Good Practices

	HGZ-EP-13-2-1
	Maximum Process Pressure and Temperature Definition

	W-EP-14-1-1
	Fluid Code Designations

	W-EP-14-1-2
	Equipment Numbering

	W-EP-14-1-3
	Equipment Identification for ASUs

	W-EP-14-1-7
	Piping Line Identification

	W-AP-13-1-1
	PFD Design with SMARTSKETCH Software


2 description

2.1 The Contents of PFD
On PFD, the following should be drawn out:

· Main equipment
· Process fluids lines with their properties (flow direction, slope…)
· Main instrumentation and regulation circuits
PFD is the base document to elaborate PID, so it should include:

· The nominal diameter of process piping
· Process requirements

· Main Utilities
· Deriming principles

· Start-up principle
· Safety devices (safety valves…)
· Fluids main characteristics (flow, P, T), by a dedicated process datasheet referring to C-EP-13-2-1. 
In a simplified way, PFD defines functions and PID defines all necessary equipment to realize these functions. For example, one nitrogen blow-off point of a gas unit, which may need one operator on site can be represented on PFD by one valve (type not defined), but on PID, all necessary elements should be indicated: two valves (type defined) with vent valve, check valve and probably one pressure indicator.
In most cases, a special PFD for utility has to be prepared to clarify the source and condition of utility gas.
2.1.1 Main Equipment
The main equipment includes all equipment having a specification in the process file HGZ-EP-13-0-2 (chapter 3~7). The equipment designation and number should conform to the standard W-EP-14-1-2, W-EP-14-1-3 or to the main equipment list provided by supplier if requested.

All equipments represented on PFD are listed: electrical heater, MP column…
In case of doubled equipment with one for stand by (e.g. filter), only one can be represented on the PFD while two numbers have to be identified.

The description of sub-contracted modules (machines…) is simplified and may with different symbol from PID.
2.1.2 Main Instrumentation and Regulation Circuits
Main instrumentation and control chains are represented according to ISA.S5.1 but in a simplified way for easy understanding, only the functions are given (e.g. bubble FIC without FE or FT). Normally, the instrumentation tag numbers aren’t defined on the first editions of PFD. They could be defined on revised edition.
2.1.3 Process Fluids
The flow of different fluids is indicated by a symbol on the corresponding piping. This symbol helps finding in an appendix or in material balance the corresponding working conditions: flow rate, pressure, temperature and probably the composition, the state and/or the molar weight.
2.1.4 Lines
The valves are represented and nominal diameters of piping are identified but the classes aren’t indicated. The number of lines may show only for the main line and not completed. (Note: Deviations can exist for some plants if their skids are complicated.)

2.1.5 Process Requirements
The following items are mainly concerned with process requirements

· Control valves for operation (automatic and/or manual)

· Check valves related to safety (prevention of back-flows, boundary of design pressures, etc.)
· The respective position of elements (elevation, distance, etc.) 

· Points of analysis

Those items shown on the PFD have no link with technical rules or ALHZ standards (straight length of flowmeter, purges in lower position, reduce to a minimum the dead space…).

2.1.6 Additional Elements
The following elements should be identified as completely as possible on the PFD so that the basic design can be started without the issue of the PID. 

· Safety devices:

Process (or flow) safety valves, rupture disc, emergency depressurization lines (to mark the instrumentation that need particular process specification).

· Necessary elements during transition phases:
Different Blow-off, pressure relief, main utilities, deriming points and gas lift lines. 

2.2 Drawing of PFD
2.2.1 Responsibility
The drafter of the PID-PFD team is in charge of drawing PFD with help of System Engineer according to internal documents (e.g. proposal PFD) issued by Process Engineer.

The PFD is based on similar projects or copied from module PFDs already elaborated for “classic” plants. Especially in a copy plant project, it should start from an original as-built PFD. Any identified modifications (due for example Air Liquide E&C standards changes, new safety rules, customer’s requests, etc.) should be marked-up on PFDs and communicated to a project team and all technical disciplines.
2.2.2 Reference Procedures
See standard listed in section 1.3.2 for the table formats, pages split, main equipment number and symbols of fluids 
2.2.3 Marks of Documents / Approval
The PFD should include following information as per HGZ-AP-19-1-2
· Drawing number

· Revision number and edition date

· Name of drafter and the visa
· Name of Process Engineer and the visa
· Name of the checker/approver and the visa
Process Engineer is responsible for the contents of PFD.

PFD can be checked and approved during the elaboration in the different steps by stamping the status stamp (see summary 2.3).

2.2.4 Review Meetings 
Review meetings (PFD Design Review (Internal) and/or PFD Review with E&C Cryo Europe) are to be identified by a Project Review Meeting List, which is approved by a Project Manager, Project Director and Overall Design Authority at the beginning of a project. Details are available in W-PR-19-0-1 (W-FRM-19-0-2) and HGZ-PR-19-0-2.

2.2.5 Checking
· PFD is updated and checked by Drafter and then reviewed by Process Engineer.

The « Master » document with comments is kept by Process engineer
2.2.6 Approval
Process Design Authority will approve the PFD and insure:

· The conformity to the process design basis. 
· Actions decided during the PFD Review meetings and customer’s comments are all integrated into the PFD.
2.2.7 Filing
The electronic file and paper document of PFD are filed according to related ALHZ procedures.
2.2.8 PFD & PID consistency

It is required to track changes as far as possible on the master copy of the P&ID and the PFD to ensure their consistency. In particular, some typical milestones for PFD and P&ID consistency can be defined as following:

1.       Freeze meeting with customer

2.       PFD Design review with E&C champigny

3.       Issuance of PFD «Good for execution» Revision 1

Before those three milestones, it is recommended to arrange a meeting between Process engineer and PID design engineer to cross-check the documents. The review will be led by process engineer and attendees shall identify and justify any discrepancies they find.

2.3 Summary
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2.4 Integration of PFD
For an installation using several processes, it is recommended to elaborate a PFD for integration of different units, which are symbolized by “blocks”.
3 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

	
	
	


Table of Revisions

	Section
	Description

	All
	Updated for copy plant projects, changes of internal system (organization & documentations)


Verification





Comments





Process Engineer 


/ Process Design Authority





Internal Approval





- Verify if all comments made during PFD freeze meeting have been integrated (compare with the meeting report)





- Consider decisions made in PFD design review (see the meeting report)


- The signed check list





Process Engineer and PID Engineer





PSV Review





According to the following documents :


- Pressure circuit


- Tie-in list


- PSV scenarios





- « For Approval » stamp


- Revision 0a, 0b…





Document Control Team (Project)





Internal Distribution





Process Engineer and Meeting Participants





PID Review (Internal)





B











- Fate of contaminants


- Start-up philosophy


- Project Review Procedure


- Create a « master » for comments


- Meeting Report No.1





A





According to Project Review Procedures


(Section 2.2.4)





Document Control Team (Project Dept.)





Distribution revision 0 for PFD Review Meeting (Internal)





- CAD software


- « For Information » stamp


- Revision a,b,c..





- Comments on copies


- Mark modifications with highlight 


- Verification « master » managed by Process Engineer


- Start-up phylosophy


- Maximum operating pressure





Use CAD software with equipment numbering according to W-EP-14-1-3


Preliminary document





According to the following documents :


- Process design basis


- Technical appendix of PFD


- List of main equipment


- No.1 meeting report of project review


- PFD standard modular or preceding projects (original as-built PFD in case of a copy)


- standards listed in 1.3.2


- Principles of control, start-up, blow-off





1





PFD/PID Design Persons; Drafter





Updating





Process Engineer





Verification





Start





PFD/PID Design Persons; Drafter





Issue the Drawing





Process Engineer; PFD/PID Design Persons





Elaboration of Preliminary PFD





Process Engineer





A











- According to « master » with comments





2





PFD Design Review (Internal)





Process Engineer and Meeting Participants





Updating after Freeze Meeting





PFD/PID Design Persons; Drafter








Comments





Verification





Process Engineer





- According to the meeting report


- Sign on the verified PFD





B





- Customer’s comments and/or meeting report


- Modification instruction


- Design change meeting report





Update according to :


- Customer’s comments


- Modification instruction


- Change of Design


- Comments of Champigny experts





Project Engineer; PFD/PID Design Persons, Drafter; Instrumentation Engineer





Distribution to Customer


(If Requested by Customer)





Project Manager or Project Engineer





3





Freeze Meeting with Customer


and / or


PFD Review with E&C Cryo Europe





Project Manager or Project Engineer,


 Process Engineer, PFD/PID Design Persons,


 Design Authorities, Basic Design Gr. Mgr.





3’





- See Quality Insurance Plan 


- « For Approval » stamp


- Revision 0a or 0b…





Freeze Meeting with a customer is held depending on a contract





PFD Review with E&C Cryo Europe  is held depending on a requirement by Project Review Meeting List











Approval





Process Design Authority





- Verify if all comments made have been integrated (compare with the meeting report2)





C





C





4





- « Good for Execution » stamp


- Revision 1





Distribution of PFD





Project Engineer / DCT





5





Distribution of PFD





Document Control Team (Project Dept.)








- Further updated based on feedback from project excution or site (Verified by process engineer and approved by Process design authority)


-« As built » Revision


- Revision 1





Finish
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