	[image: image10.wmf] 


	administrative practice
	W-AP-13-1-1

Rev. A

Page 1 of 1

	PFD design with SMARTSKETCH software



cover page

	Rev
	Date
	Prepared by
	Approved by
	Revision

	A
	13-Jan-03
	C. Szamlewski
M. Turney
	R. Pawulski
/F. De Bussy
	Initial issue

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	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.
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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.
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Introduction

1.1 Scope

1.1.1 Purpose

This document defines how to use the SmartSketch software for PFD Design.

1.1.2 Scope of Application

PFDs for ASUs

1.2 Definitions

	PFD
	Process Flow Diagram

	P&ID
	Piping and Instrumentation Diagram

	SmartSketch
	Intergraph Software for drawings


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

	W-FRM-13-1-1
	Input Data for PFD Design: Questionnaire

	W-CTP-13-1-1
	Block Diagram (to be issued later)

	W-CTP-13-1-2
	Air Compression & Purification (Warm End)

	W-CTP-13-1-3
	Air Cold Box: Superposed Columns

	W-CTP-13-1-5
	Air Cold Box: 2 Separated Columns

	W-CTP-13-1-7
	Air Cold Box: Oxial

	W-CTP-13-1-8
	Main Exchanger

	W-CTP-13-1-11
	Argon Distillation Cold Box

	W-CTP-13-1-12
	Gas Utilities

	W-CTP-13-1-13
	Cryogenic Liquid Utilities

	W-CTP-13-1-14
	Water Utilities

	W-CTP-13-1-15
	LOX Storage Tanks and Vaporization

	W-CTP-13-1-16
	LIN Storage Tanks and Vaporization

	W-CTP-13-1-17
	LAR Storage Tanks and Vaporization

	W-CTP-13-1-18
	Steam Utilities

	W-CTP-13-1-20
	Liquefier


2 INPUT DATA FOR PFD DESIGN: questionnaire

The questionnaire W-FRM-13-1-1 defines all standard solutions, according to P&ID modules. The use of this questionnaire is optional.

Figure 1
	Layer
	Designation
	ASU Type
	
	
	Comments

	
	
	Gok
	Pump
	Delta
	Oxial
	
	

	[image: image10.wmf]1
	Compressor
	
	
	
	
	
	

	1-1
	Compressor N°1
	
	
	
	
	
	

	1-2
	Compressors N°2
	
	
	
	
	
	

	1-3
	Compressors N°3
	
	
	
	
	
	

	1-4
	HP Air Compressor
	X
	
	
	
	
	

	1-5
	MP Air Compressor
	
	X
	X
	X
	
	

	2
	Pre Refrigeration
	
	
	
	
	
	

	2-1
	Air Cooling
	
	
	
	
	
	

	2-1-1
	Air/Water Exchanger
	
	
	
	
	
	

	2-1-2
	Air/Water Tower
	
	
	
	
	
	

	2-2
	Process Water Cooling
	
	
	
	
	
	Pumps in this file

	2-2-1
	Open Circuit (Exchanger)
	
	
	
	
	
	For Exchanger only

Possible Solution if T (Exchanger Outlet) < (T General Circuit)

	2-2-1-1
	With General Circuit
	
	
	
	
	
	

	2-2-1-2
	With Water/Nitrogen Tower
	
	
	
	
	
	

	2-2-2
	Closed Circuit
	
	
	
	
	
	

	2-2-2-1
	With Exchanger
	
	
	
	
	
	

	2-2-3
	Semi-Open Circuit
	
	
	
	
	
	

	2-2-3-1
	For Air/Water Tower
	
	
	
	
	
	Select 2-2-5

	2-2-3-1-1
	Without Water/Nitrogen Tower
	
	
	
	
	
	Water System to be defined

	2-2-3-2
	For Air/Water Exchanger
	
	
	
	
	
	Select 2-2-5

	2-2-4
	Frigorific Unit
	
	
	
	
	
	

	2-2-5
	Water/Nitrogen Tower
	
	
	
	
	
	


The ASU questionnaire is organized as follows.

Table 1
	1
	Compression

	2
	Precooling

	3
	Air Purification

	4
	Liquefier

	5
	Booster Air Compressor

	6
	Turbine

	7
	Exchanger

	8
	Columns

	9
	Cold Box Products

	10
	Argon

	20
	Storage

	40
	Vaporization

	50
	Gas Utilities

	60
	Cryogenics Liquid Utilities

	70
	Water Utilities


Each PFD designation is completed with some comments, in order to help in selecting SmartSketch files.

Figure 2
	ASU Type
	Comments

	Gok
	Pump
	Delta
	Oxial
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	X
	
	
	
	
	

	
	X
	X
	X
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	T (Exchanger Outlet) < 
T (General Circuit)

	
	
	
	
	
	

	
	
	
	
	
	T (Exchanger Outlet) < 
T (General Circuit)

	
	
	
	
	
	

	
	
	
	
	
	Water System to be Defined


3 breakdown of PFD Standard files

A library of SmartSketch templates for Standards PFDs has been developed, and is the basis for creation of Project PFDs. These SmartSketch templates:

a. Are stored in the MetAL Database for Engineering Standards. See list in section 1.3.2.

b. Are organized according to the following breakdown.

Table 2
	Plant Main Functions
	SmartSketch files (.smk)

	Typical Arrangements
	One tab per Arrangement in the electronic file

	Circuits
	Layers in the tab

	Secondary options
	Notes to erase on the layer


4 preparation of project PFDs

4.1 Create Project PFDs

To create a PFD in SmartSketch various methods may be used. Possible options are as follows.

a. Follow the answer given in the questionnaire. Files, tabs, or layers to be selected are indicated in front of each answer. Proposed solutions are consistent with P&ID modules.

b. Create a PFD without using the standard PFDs by drawing it from scratch.

c. Create the PFD from a previous job or proposal using an existing Smartsketch PFD.

4.2 Adapt PFDs

When PFDs are created with the standard solutions, it is possible to modify them according to the project‘s requirements.

4.3 Freezing PFDs

In case important modifications are needed after PFD freeze, these modifications can be done either by layer modification, by layer copy from Standard PFD, or by re-drawing.

5 management of project PFD files

5.1 Create a Non-Standard PFD

Select the PFD template in Vsys [C:]\Program Files\Smartsketch\Template\ al_pfd.igr 

The PFD template contains all the PFD symbols.

5.2 Create a PFD According to Input Data List

Select the PFD template in the MetAL Database for Engineering Standards (see list in chapter 1.3.2)

5.3 Saving Project PFD files (ALE only)

Project PFDs are saved on a file server called pfd on DAO_srv1. They are stored by project and by revision with the following name:

Xxxx (N° of project)_ wwwwww (name of project)

\ Revision z 

\ xxxx_013_yyy_z.igr (N° of project_ Document range _ PFD number_ revision .igr)

Note: All standard templates that contain a title-block (in a Tab called "FORMAT PROJECT") can be saved as a project file. Others, like turbine files, are only part of a final project document and are copied/pasted in the PFD for Distillation Columns.

Table 3
	PFD number in Project
	Document Title

	Xxxx_013_yyy_z.igr
	Title

	xxxx_013_000_z.igr
	Block Diagram (hold)

	xxxx_013_001_z.igr
	Compression & Purification

	xxxx_013_002_z.igr
	Cold Box

	xxxx_013_003_z.igr
	Argon Purification

	xxxx_013_004_z.igr
	Gas Utilities 

	xxxx_013_005_z.igr
	Cryogenics Liquid Utilities

	xxxx_013_006_z.igr
	Water Utilities

	xxxx_013_007_z.igr
	Steam Utilities

	xxxx_013_008_z.igr
	Lox Storage And Vaporization 

	xxxx_013_009_z.igr
	Lin Storage And Vaporization

	xxxx_013_010_z.igr
	Lar Storage And Vaporization

	xxxx_013_013_z.igr
	Krypton 1

	xxxx_013_014_z.igr
	Krypton 2

	xxxx_013_015_z.igr
	Neon

	xxxx_013_016_z.igr
	Liquefactor

	xxxx_013_020_z.igr
	Interconnection Products

	xxxx_013_021_z.igr
	Interconnection Utilities


Note: title-blocks are inside the Standard PFD files. They can also be created from "symbols\annotation\cartouche.”

6 use of Smartsketch software for PFDs

6.1 Reminder

Tabs in standard PFDs can be copied in the project file that contains the tab called “FORMAT PROJECT” by using the copy/paste menu.
Each tab has different layers.

a. Fixed (without number)

· Default
keep visible

· Equipment
keep visible

· Instrumentation
keep visible

· Zone limits
can be switched off

If you are making a drawing by yourself, each symbol can go to its own predefined layer

Example: 
automatics valves = Instrumentation

vessels = Equipment

b. Variable (with number)

Note: When copying and pasting layers, only visible layers are taken into account. Consequently, before a copy and paste, it is possible to have all layers switched on, in order to make it possible to make a change later.

6.2 Examples

6.2.1 Air Purification

Figure 3
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Note: Save file in the appropriate project directory before modifying PFD.

Figure 4
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Note: This applies if using the questionnaire and/or display manager.

Figure 5
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6.2.2 Particular Cases 

6.2.2.1 Cold Box

A cold box may be cut in two parts (e.g. Liquefier is in one single section).

a. Turbine/Exchanger

b. Columns (distillation)

A cold box maybe defined by its column parts. Therefore, the title is in this drawing.

First, find the column file and save it in the project file.

Figure 6
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Second, insert the exchanger file inside the column file.

All layers of the exchanger’s file must be shown before being copied.

Figure 7
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Figure 8
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Figure 9
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6.2.2.2 Storage and Vaporization

Due to the quantity of solutions for storage and vaporization, a draftsman has to connect solutions and draw the adequate arrangement.

Figure 10
[image: image8.wmf]STORAGE AREA

-

2 storages are forseen

VAPORIZATION AREA

-

2 LINES maximum are 

forseen

BUFFER GAS AREA

-

1 LINE is forseen

STORAGE AREA

-

2 storages are forseen

VAPORIZATION AREA

-

2 LINES maximum are 

forseen

BUFFER GAS AREA

-

1 LINE is forseen


When layers are selected, the draftsman can connect all modules.

Figure 11
[image: image9.wmf]After that you select the 

solution with layers you can 

connect modules

After that you select the 

solution with layers you can 

connect modules


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

	A
	3, 5
	Templates will be stored in tools$ on cor-nt-03 directory


Table of Revisions

	Section
	Description

	
	


Must be select for this process type





Cannot be selected for this product type





- Select blank cells according to project


- Select paragraphs in the right order, including titles.


Example: 2-1-2 is not possible without 2-1 and 2.
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