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Convert customer requirements to detailed
framework according DEXPI specification

1. Stora-Enso (Johnny Sundstrém) created a document with requirements for P&ID delivery. This
document specifies what graphical symbols to use and what object data must be delivered

2. Symetri tries to find corresponding symbols in 1SO10628 / 1SO14617-6 to enable cross-reference
between SSG / 1SO

3. Symetri also tries to find DEXPI attributes that match Stora-Enso's requirements
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Graphics

Customer wants flowcharts to be delivered with symbols in accordance with SSG 5270 and SSG 5276.

“As far as possible, the symbols have been based on international standards.” quote from SSG 5270

Check Valves SSG vs ISO

SSG has also a lot of industry-specific symbols that are missing in the ISO standard
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Graphics

The design of symbols is based on ISO standards but SSG uses a different symbol size, this
makes it difficult to swap symbols during export/import.

SSG 5270 1S010628 Symbol types SSG 5270 1S010628

Primary line Flow arrow

Secondary line 0,7 0,5 Pump/Blower 12,5 15
Instrument line 0,35 0,25 Valve 7,5 10
Symbols NA 0,25 Actuator 5 0,5
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Data model and attributes

DEXPI's data model has some defined data attributes for each class. Several of these attributes
are easy to map to data required by customer. However, there are many attributes that must be

defined as "CustomAttributes”.

ChamberOwner NozzleOwner TaggedPlantitem

0.1 0.1 )
Chambers Mozzles

Chamber T Nozzle

Vessel

Equipment
’ NominalCapacity(Volume) : NullableVolume [0..1]

DryingChambers GearBoxes Maotors | SprayMozzies

DryingChamber GearBox MotorAsComponent SprayNozzle

Vassel

NominalCapacity(Volumse) - Mullableiodumse [0..1]

0.1 /0.1
Agitator ColumnSectons
0.1

Agitator TaggedColumnSection
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Rorledning (Pipeline)

/
52667 /NG/D200 Ll

Requirements from customer

_ DEXPI Sub Parts Attribute Owner

Object type Rorledning PipingNetworkSystem

Tag (identity) Objektnummer LineNumberAssignmentClass PipingNetworkSystem
Description Beskrivning

Service Mediakod FluidCodeAssignmentClass PipingNetworkSystem
Pressure Tryck

Temperature Temp OperatingTemperature PipingNetworkSegment
Koncentration| Konc

Diameter Diameter NominalDiameterRepresentationAssignmentCl ~ NominalDiameterTypeRepresentationAssign  PipingNetworkSystem
ass mentClass,
NominalDiameterNumericalValueRepresentat
ionAssignmentClass

Three Pipeline (PipingNetworkSystem) properties doesn’t exist as DEXPI attribute.
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Rorledning (Pipeline)

DEXPI Attributes
Custom Attributes

| sworaEnso

Object type Rorledning

Rdrledning - PipingNetworkSystem

Beskrivning — CustomAttribute

Tag (identity) Objektnummer

Objektnummer — LineNumberAssignmentClass
Description Beskrivning Mediakod — FluidCodeAssignmentClass
Service Mediakod Tryck — .CustomAttrlbut.e
Koncentration — CustomAttribute

Pressure —— ‘ Diameter -NominalDiameterRepresentationAssignmentClass
(NominalDiameterTypeRepresentationAssignmentClass,
Temperature Temp minalDiameterNumericalValueRepresentationAssignmentClass)

\\[o}
Koncentration Konc
PipingNetworkSegment
Temp — OperatingTemperature

Diameter Diameter

Beskrivning — CustomAttribute

? ? ? ? Tryck — CustomAttribute
n Ll n L]

Koncentration — CustomAttribute
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Generell Pump (General Pump)
_ [soaenso lope  lsweas  awiweowe

Object type

Tag (identity)

Description

Service

Temperature

Flow

Pressure
Head

Pressure
Class

Generell
Pump

Objektnumme
r

Beskrivning
Mediakod

Temp

Temp min
Flode min
Flode normal
Flode max
Tryckhojd

Tryckklass

Pump

TagNameAssignmentClass

DesignVolumeFlowRate

DesignPressureHead

NominalPressureRepresentationAssignment
Class

TagNamePrefixAssignmentClass,
TagNameSequenceNumberAssignmentClass,
TagNameSuffixAssignmentClass

Three Pump properties doesn’t

exist as DEXPI attribute.

NominalPressureTypeRepresentationAssignmentCl
ass,
NominalPressureNumericalValueRepresentationAs
signmentClass

TaggedPlantitem

Equipment

PipingComponent,
PipingNetworkSegment,
PipingNetworkSysteme,
OfflinePrimaryElement

Chamber
Chamber

Pump

Pump

Nozzle
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So, which of these objects should be the "CustomAttributeOwner"?

e Pump
| [soaEnso - Equipment

Object type Generell Pump . Tagged Plantltem

Tag (identity) Objektnummer o Ch am b er

Description Beskrivning A N 0z ZI e

senvice Mediaiod | think this case its pretty obvious that the additional flow properties will

B be added to the pump.
Temp min

Flow Flode min Taed Plantltem
Flode normal Objektnummer —
Flsde max TagNameAssignmentClass

(TagNamePrefixAssignmentClass,
agNameSequenceNumberAssignmentClass,
TagNameSuffixAssignmentClass)

Pressure Head Tryckhdjd

Pressure Class Tryckklass C h am be r
Temp — UpperlimitDesignTemperature
Temp min -LowerLimitDesignTemperature

Equipment

Beskrivning -
EquipmentDescriptionAssignmentClass

Nozzle
Tryckklass —

NominalPressureRepresentationAssignmentClass
(NominalPressureTypeRepresentationAssignmentClass,
NominalPressureNumericalValueRepresentationAssignmentClass)

Generell Pump - Pump

Fl6de normal - DesignVolumeFlowRate
Tryckhdjd — DesignPressureHead
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Cistern Oppen (Open Tank)

Chamber m

Diameter — InsideDiameter gnmentClass
Héjd - Height Class,
- ventClass,
'ss)

Objekt ty|
Tag (identitet)_

TagNameAssignmentClass

Objektnummer

_.wvning - EquipmentDescriptionAssignmentClass

0‘ a Equipment
Beskrivning Beskrivning Eari-

Media M-

Temperatu, i a ) Chamber

Vessle
Volym - NominalCapacity(Volume)

Cistern Oppen - Tank

_.yrnifemperature Chamber = .
Ho6jd- CylinderLength
Volym .sininalCapacity(Volume) Vessel
Diameter Ty InsideDiameter Chamber
Hojd Hojd Height Chamber
CylinderLength Tank
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Ventil (Valve)

P||nNetworkSemP"*

Temp - OperatingTe~

Objekt typ Ventil CustomOperatedValve

Tag (identitet) Objektnummer PipingComponer**”

ass
Beskrivning Beskrivnina
Media ’ m
Tryck Sa
Tempera
.
oncentiet Objektnummer —
Tryckklass

PipingComponentNameAssignmentClass
(PipingComponentNumberAssignmentClass)

CustomOperatedValve
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Framework ready, time to setup CAE system




Exporting P&ID to DEXPI compliant XML

ERFEEESEL I8«

B B A Oy L L N : tedmo £ Crose g 14 ear - - e
Project 8D Assign Edit [

e Unassigned 7 W Gre 3 £ “ & % 7. & Vake Current B Edit { /° Leader - Bylayer
Manager~ Manager Annot ) B ¥ Edit Checker V Properties iy & £ % & Match Laye ¢ dit Attributes *+  * Table Propertie Bylayer

Layers v Bloc Annotation Properties
urront Pr
1
Project sRo
» Q
Y 010628 vaoe
ol !

Details

roject XML CA\Users\j

nit: 15O Metric

'
F
Project ¢
¥
;

Mant 3D project unit: Metni

Project number.

y g. Type a command -
MODEL i i
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ImQ.rt DEXPI XML to ProEIigg{AutoCAD P&ID

Modeling  Visualize Inset  Annotate Manage

on arametnic indow  Help  Express

Output Add-ins A360  Collaboration

s Featured Apps
.’ - Unassigned '3 B ~= e * s - g ‘Al 2D Wireframe F 4 o WO
= g ( i 5 * f’ Elevation ¢ Rise . Run H . ‘!“ !‘7 . =3 ' = B
50 +% ' e ~ e 38 at sm | = Unsaved View - £
Project = Data Route Lineto PCFto Create ) cop - wo Create Create v Layer -

Manager ~ Manager Pipe CS150Flangec ¥ L J W Pipe Pipe OrthoView - i B | = I[P Single viewport ~ Properties % %, % o
Elevation & Routing v Slope Pipe Supports Equipment Visibility View v Layers v
TOOL PALE...

Home lsos  Structure  Ana

%3
2

Make Current

Match Layer

Project Part Insertion Ortho Views Compass v

PROJECT MANAGER
Current Project:

Cam— Y

m = us

o {8 P&ID Drawings
Pl 0 Davings

o B Pipe Specs

{ # Related Files

Number of drawings: 0

KAu-lo-+ % |&
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Import DEXPI XML to AutoCAD P&ID

Project

Ll 15010628-V201
o @ ranc

Details

Arkiv Start

5 & X

Oppna Snabbutskrft Ta bort
bifogad fil

Atgarder

v Favoriter
Inkorg
Skickat
Utkast

Borttagna objekt

v jannejuujarvi@symetri.c...
> Inkorg
Utkast
Skickat
Borttagna objekt
Arkiv
> Autodesk
> Konversationshistorik
v Projekt
LKAB
> Tetrapak
> Resor
RSS-feeds
Skrappost
Utbildning/Kurser

B B &8

Objekt: 23

Skicka och ta emot

Spara  Sparaalla
som bifogadefiler = upp~ bifogade filer~ alla

o)

PUPPRRESN O fran:"Syrjanen, Timo"

Mapp Visa Utveckiare Hjalp CRM

O @ BB

Ladda Laddauppalla = Markera Kopiera Visa

Spara pa datorn
<

Spara | molnet Markering

Resultat Efter Datum v
v 1gar

Syrjénen, Timo ©

RE: Dexpi pilot mén 8:35

HiJanne, Do you have time to short meeting nkorg

Syrjénen, Timo ©
Dexpi pilot min 8:09
HiJanne, Any news in pilot. br- Timo “This nkorg

Syrjanen, Timo ]
RE: Dexpi pilot son 11:00
HI, | created new file with those issues corrected, Inkorg

Syrjanen, Timo URP)
Dexpl pilot lor 03-13
Hei Janne, Ohessa uudet konversiot nkorg

Syrjanen, Timo
RE: dexpi fre 0312
Hei Janne, |will try to hy nkorg

Syrjanen, Timo URp)]
RE: dexpi fre 03-12
Hi Janne, Could try this one, This should have nkorg

Syrjanen, Timo (URp)
RE: dexpi tor 03-11
Hei Janne, Voidaanko soitella nyt. t. timo nkorg

Bifogade filer

meddelande

Meddelande

1 RE: Dexpi pilot

Syrjanen, Timo <timo.syrjanen@afry.com>
Tl Danielsson, Soren; @ Janne Juujarvi

@) dopipiotstyppi

2M8B

Hi,

| created new file with those issue
presentation.

br-

Timo

From: Danielsson, Soren <Soren.C
Sent: Saturday, March 13, 2021 1
To: Janne Juujérvi <janne.Juujarvi
Subject: RE: Dexpi pilot

Hi

1 don’t know if this matters, or if y

| see two parts that are present in
PID_SSG_DEXPI.xml

but missing in
dexpi.xml

Alla mappar 3r uppdaterade.  Ansiuten tilk Microsoft Exchange

dexpixml
50 K8

Eérhandsgranska
Oppna s0 added my two slides of
Snabbutskrift

Spara

By Spara alla bifogade filer ...

Ladda upp >

Ladda upp alla bifogade filer > NO.syrianen@afry.com>
Ta bort bifogad fil

Kopiera

Markera alla

C@visningsinstaliningar | [ E8 -

MODEL §iF

Lapped flangeF

H

BB XA 0 &+
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Conclusions

The DEXPI organization and earlier pilot projects have already proven the concept. This
pilot project intended to try the usability in a small ongoing project.

« DEXPI specification gives a lot of flexibility to customize graphics and data.

 To use the DEXPI specification for creating neutral XML files, a VERY detailed set of
rules is needed.

« Setting up and modifying the framework requires very in-depth knowledge of DEXPI's
data model.

« The framework will be largely unique for each factory and project until joint efforts set
up an industry-specific framework, e.g. paper and forest, mining, etc. .

« Trouble shooting import/export is time consuming and difficult
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