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The purpose of this practice is to describe the process of preparing PFDs (Process and Utility Flow Diagrams) for proposals and new projects and to define the proper designation, required contents and intended usage of PFD issues.
This document applies to the following types of plants/technology: ALL.
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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.

	

	INFORMATION HANDLING GUIDELINES

	●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.


Introduction

1.1 Purpose

The purpose of this practice is to describe the process of preparing PFDs (Process and Utility Flow Diagrams) for proposals and new projects and to define the proper designation, required contents and intended usage of PFD issues.
1.2 Scope of Application

This document applies to the following types of plants/technology: ALL.

1.3 Principles

Not applicable.

1.4 Definitions

	PFD
	Process Flow Diagrams

	Process Flow Data
	A table of process conditions (e.g. flow, temperature, pressure, etc) for the plant operating modes given with proprietary data information.  

	Project Flow Data
	A table of process conditions (e.g. flow, temperature, pressure, etc) for the plant operating modes given in customer units without including any proprietary data (e.g. enthalpy & composition for cryogenic technologies).

	Clouding
	PFDs are clouded to highlight changes between two revisions. Clouding starts after the AFD issue and stops with AFC issue.

	Master Copy
	The “master” copy of the PFDs where all the changes (whether from an approved change notification or from design evolution) are hand marked between revisions. The control copy is maintained by the Process / Systems Associate that is assigned for the completion of the PFDs.

	Hold
	Starting with the AFD issue of the PFDs, holds are shown for some items, depending on the issue of the PFDs.

· At the AFD issue, any missing information must be identified with a hold. Additionally, holds should be noted during the PFD reviews.

	Issue
	A PFD issue (for example Approved for Design) is a milestone and indicates that the PFDs have a defined amount of information and completeness and they can be used for specific purposes. Each issue corresponds to a specific phase of engineering and represents completion of the previous phase.

	Revision
	A PFD is revised when markups are sufficient to warrant a revision. There can be one or more revisions between issues. PFDs are ALWAYS revised as a set, even if some PFDs have not changed.

	Preparer
	A Process/Systems Associate assigned the primary responsibility for the completion of the PFDs.

	Checker
	A Process/Systems Associate assigned to check the PFDs produced by the Preparer. 

Assignment of the Checker on PFDs will be reviewed with the Technology Design Authority. Typically the Process Design Authority will be the Checker for the AFD issue.

	Approver
	A person within the assigned project to approve that the quality work process has been enforced by the preparer and checker. This function is typically handled by a Process/Systems associate.  

Approver can be the same personnel as the Checker (e.g. normally this applies to cryogenic technologies).


1.5 Applicable Codes, Standards, and Air Liquide Reference Documents
1.5.1 Industry Codes and Standards

	Not applicable.
	

	
	


1.5.2 Associated Air Liquide Documents

	G-PR-19-1-1
	Global EDMS Operating Procedure and Document Management Workflow

	HOU-AP-13-0-2
	Process Document Filing Guidelines for Cryogenic Technologies

	HOU-FRM-13-1-1 
	AFD PFD Check List


2 WORKFLOW

The steps involved in preparing PFDs are described below. It begins with a review of the proposal scope and ends with the “As Built” issue of the PFDs.

2.1 Review Customer Requirements

If the customer is Air Liquide, then the standard Air Liquide symbology will be used. If the customer is a third party and if there is specific contract requirement linked to the customer standards, the PFDs shall be prepared based on the specific requirement.
2.2 PFDs Issue Status and Descriptions

Table 1
	Status Code
	Description
	Step
	Comments
	Acceptable Delivered Format

	PRE
	Preliminary
	1
	First Preliminary Issue of PFD.  This may be started during the firm bid proposal once the process solution is selection or during the initial project execution.
	Hand-marked is acceptable

	RFR
	Ready for Internal Review
	2
	Stream Data Tables will be prepared starting from this PFDs version.
	Minor hand-marked is acceptable with Drafted version

	RFR
	Ready for Client Review
	3
	Design Authority can approve to have only one step for Step 1 and 2 depending on the complexity of the project.  
	Drafted version

	AFD
	Approved For Design or 

Approved for Design Update
	4
	Normally, this is the end of basic engineering phase.  Any changes on subsequent revisions before As-Builts will be clouded. 
	Drafted version

	AB
	As-Builts
	5
	Final PFDs Deliverable per site as-builts information.  All clouds are removed.
	Drafted version

	DEL
	Deleted or Cancelled, do not re-use number
	-
	Only use within the Document Management Database to indicate the PFDs that was issued earlier have been deleted from the list.
	


2.3 Steps and Technical Contents in PFDs

2.3.1 Preliminary Issue of PFDs (PRE)

Table 2
	STEP 1: Preliminary issue for PFDs

	Upstream Information
	Technical Contents

	Process Simulation if applicable

Technical Specification (Preliminary version) or Contract

Site Data Sheet or Project Design Basis
	General & Project Information:

Title Block

Proposal or Project Drawing Number

Issue Status

Confidential Classification

Revision Number

	
	Main Equipment

	
	Equipment Name Tagging

	
	Major Process Lines(*)

	
	Flow Direction


(*) Only applicable for Cryogenic Technologies

2.3.2 Ready for Review (Internal) (RFR)

Table 3
	STEP 2: Ready for Internal Review

	Upstream Information
	Technical Contents

	Technical Specification (Official for Project Execution)
	Contents in Step 1

	
	Major Line Sizes (*)

	
	Stream Number or ID Indication

	
	Major Instrumentation

	
	Specific Process Constraints 


(*) Only applicable for Cryogenic Technologies

2.3.3 Ready for Review (Customer) (RFR)

Table 4
	STEP 3: Ready for Customer Review

	Upstream Information
	Technical Contents

	Completion of the action items from RFR (Internal) if separate design reviews for internal and external are defined during the initial project execution

Preliminary Major Process Control Philosophy 

Preliminary Derime Design Study(*)
Preliminary Design Pressure and Temperature Study
	Contents in Step 2

	
	All Line Sizes including the miscellaneous lines (e.g. start-up)(*)

	
	Set Pressure of pressure safety valves(*)

	
	Major derime inlet and outlet locations(*)


(*) Only applicable for Cryogenic Technologies

2.3.4 Approved for Design

Table 5
	STEP 4: Approved for Design

	Upstream Information
	Technical Contents

	Completion of the action items from RFR (customer) 

Completed Applicable Checklist (e.g. HOU-FRM-13-1-1 for Cryogenic Technologies)

Any update linked to Vendor Feedback and Design

Finalized Derime Design Study(*)
Finalized Design Pressure and Temperature Study(*)
	Contents in Step 3 with all finalized design information


(*) Only applicable for Cryogenic Technologies

2.3.5 As-Builts

Table 6
	STEP 5: As-Builts

	Upstream Information
	Technical Contents

	Changes after AFD PFDs issue

Marked- Up of changes during construction and commissioning
	Contents in Step 4 with all the updates from upstream information


2.4 Process/Project Stream Data Tables

The stream data (or heat and material balance table) are prepared for all operating modes. Table shall correspond to the PFDs using the unique stream identification number.
The unit set for the table will be prepared as follows for each operating mode:

· For cryogenic technologies: 

· Process Stream Data Tables in SI units (Nm3/h, bar, C, kg, l) 

· Project Stream Data Tables in project units as defined in the Contract

· For other technologies:

· Only one set of stream data tables will be published as agreed with customer

Table 7: 
Example for Cryogenic Technologies: Process Stream Data (for Internal)

	Stream ID
	 
	 
	xxx

	Fluid Name
	
	 
	 

	Composition, dry  
	 
	molar %
	100.00

	 
	N2
	 
	

	 
	AR
	 
	

	 
	O2
	 
	

	 
	H2O
	 
	

	Total flowrate, dry 
	 
	Nm3/h
	

	Volumetric flow if applicable (e.g. water)
	
	m3/h
	

	Pressure
	
	bar abs
	

	Temperature
	 
	°C
	

	Liquid Fraction
	 
	 
	

	Molar Weight, dry
	
	kg/kgmole
	

	Relative Humidity
	
	%
	

	Mass Flow, H2O
	 
	kg/h
	


Table 8: 

Example for Cryogenic Technologies: Process Stream Data (for Customer)

	Stream ID
	
	
	xxx

	Fluid Name
	
	
	

	 
	
	
	

	Total flowrate, dry 
	
	SCFH(70)
	

	Volumetric flow if applicable (e.g. water)
	
	GPM
	

	Pressure
	
	psig
	

	Temperature
	
	°F
	


The following fields are required to enter on the fluid data sheets with the unique document number defined.
Table 9: 

Example for Cryogenic Technologies: Fields for Fluid Data Sheets (Example for ASU Technology)

	Title:
	Warm End PFD

	Operating Mode:
	Nominal

	Revision:
	rev. x

	Date:
	MM-DD-YY

	PFD Doc. Number:
	xxxxx-60-01-PR-0130xx

	Fluid List Doc Number:
	Process Stream Data Tables: xxxxx-60-01-PR-013202-KHH 

Project Stream Data Tables: xxxxx-60-01-PR-013202 


Table 4:
Example for Material Balance Lurgi Technologies
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Insert Client Logo Lists & Indices
List

Material Balance

Unit Number Unit Name
Stream Number

Description

Phase
Total flow Ibmol/h
Total flow Ib/h

Vol. flow ft/h
Norm. vol. flow scfih
Mass flow Ib/h
Mole flow Ibmol/h
Molweight Ib/lbmol
Eff. density Ib/ft
Norm. density Ib/SCF
Spec. heatcap. __ BTU/(Ib °F)
Viscosity cP
Ther. conductivity BTU/(hr ft °F)
Mole fraction %
Mass fraction %

Temperature °F

Pressure
Component Ibmol/h Ibmol/h Ibmol/h Ibmol/h
Cco2
co
H2

Remarks: 1) Normal conditions referto T = 00 °C andp=

Client Doc. No.

vesign Lase MalBa SUR ReVvUD XISX

Line revised under Rev. No.

Project Name Project No. Document No. Sheet / of Re
TBD TBD TBD

Case-Name: Design Printed by / date / time:

Sundrop





2.5 Document Signature

PFDs shall be signed off before the official issue outside the Department.  Before the official signature, here are the roles of the preparer, checker and approver.
· Preparer shall perform self checking on the accuracy (both technical and quality) for the PFD prior to given to the Checker.
· Checker shall review the technical accuracy of the PFD

· Approver shall perform the quality check to ensure the work process is enforced.
2.6 Distribute and File Documents

Documents are filed according to applicable technology standard practices (e.g. HOU-AP-13-0-2 for cryogenic technologies).

3 Entity/Center specific amendments

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

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

	Entity/Center Specific Amendments

	Entity/Center
	Section
	Description

	
	
	


Table of Revisions

	Section
	Description

	
	


	Rev
	Date
	Prepared by
	Approved by
	Revision

	
	
	
	
	Initial issue
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G-TPL-0-2-1, Rev. B

	Rev
	Date
	Prepared by
	Approved by
	Revision

	0
	19-Nov-14
	W. Yip
A. Roesch
	M. Pham
	Initial issue
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