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DEXPI Implementation at the Norwegian O&G
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P&ID standards

German Chemical Industry
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Norwegian Oil & Gas Industry

e ISO 3511 (Withdrawn)/ NORSOK 2Z-004
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Symbols are a key compone

nt in the DISC DEXPI Profile.



Key Decisions

Transfer the information that is shown on the P&ID (and any necessary supporting attributes)
 Look at extending to include other attributes as required
NORSOK 2-004 /TR1970 Symbol library and element definition as project symbol reference ID list

« Transfer Symbol Reference ID instead of primitive graphical elements
Missing DEXPI class/attributes shall be defined using ISO 15926-4 ([PCA RDL) references by use case
» transfer via DEXPI custom class/attribute elements.

DISC Profile (developed by PnB] shall provide for DISC custom class/attribute definitions and
rulesets

« Profile used in conjunction with the DEXPI standard definitions used during verification

PCA to host DISC digital symbol library

«  Management of detailed symbols in machine readable format
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DISC profile for DEXPI

Idea: Define requirements for DISC, e.q.,

e exact appearance of symbols

e which classes and attributes to use
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¢ mandatory amount of information using the DEXPI

vocabulary.

DEXPI P&ID
Specification

DISC Profile

see
https://qgithub.com/ToniaPedersen/DISCDEXPI_2026Pack

for publicly available content
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https://github.com/ToniaPedersen/DISCDEXPI_2026Pack

Industry Participants in DISC DEXPI Profile project

Operators & EPCs

Equinor — Provided process engineering input & pilot driver

AkerBP — Operator partner contributing domain requirements

Aker Solutions — Technical engineering partner and domain expertise
Aibel - Provided process engineers and practical P&ID expertise

Software & Vendor Contributors

Hexagon — CAE tool implementation and P&ID modelling expertise

Autotec — CAE tool implementation and P&ID modelling expertise

Siemens [COMOS]) — CAE tool implementation and P&ID modelling expertise
Aveva — CAE tool implementation and P&ID modelling expertise

Plants and Bytes [pnb] — DEXPI tooling, verifiers, and pilot workflows

Project Lead; Draga - Migration project management expertise

Participation through:

Periods of development 1) 2021 to 2023 and 2] 2025
Weekly technical meetings

6 off 2 day on-site at Equinor Fornebu hackatons/workshops
3) 2026 move to DEXPI 2.0 and extend symbol library
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DISC DEXPI test cases
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Includes:

Main equipment

Actuated valves

Piping components

In-line instrument

Off-line instrument

Signal lines & line styles
Property Breaks

Title block

Intelligent Valve Symbol usage
Clamp-on

OPC

Electrical 'instrument' MCC
Annotation

Pipe slope

Elevation

Alarms

Heat tracing

Symbol resizing /rotation / mirroring
Persistent ID

Revision cases



Excerpt from DISC DEXPI requirements document

4|1< ¥ Import
Ehad Object

= type = "CoraEngineennghodeal”
e Components

= properny ="ConceptualModel”
(=~ Object
—= id ="PlaniModel| 1
= type = "PlantPlantdodel”
[=H&3 Components
— = propery = "ActuatingSystems”
[ Object
[

= id = “actuatingSystemz”
~ = type = "Flantinsfrumentation AcluatingSystem”
3 Components
k&3 Components
i~ = property = "OperatedyalveReferance”
=lai Object
= type = "Plantinstrumentation OperatedyaneReterencea”
=M F References
= objecs = "#NedgeGateValve1”
= property = “Valve™

&3 Objed
(¥ Objed
&2 Components
&3 Components
[FHd Components
&3 Components
[EH&2 Components
[rH&d Components
~ = property = "ProcessinstrumentationFunctions™
[#Hia Crhimrd

=Componenis>
<IDbject=
Object i0="ActuatingSystemZ” type="Flantinstrumentation_ActuatingSystam™=|
=Components property="ControlledActuator=|
=Object id="ControlledAciuaion?” ype="FlantInstrumentation. ControlledAciuaior=|
=Data properiy="F aildction=]
=DataRelerence data="PlanVEnumerations FaildctionClassificalion FailClose™t=|
=iDatax|
<Components property="Persistentldentifiers™
=0Dbject type="Cora/Persistentidentifier=
=Data property="Confext”
=String>=DISC DEXP| =/ String=

=/Data>
=Data property="Valus =

<String>afia13bfe-c123-d0bi-6817-a7 ddccS3eeSh </ String=)
=Data>
=Dbject

=iComponents=

<References objects="DiscProfileinformationModel Controlle dActuatorTypeCodes. Motor” propery="DiscProfile/MypeCoda’’=]

*'«'J".'.Itﬁll{:’lr--|_~’I
=Components

<Components property="OperatedyalveReference™
=0bject type="Plantinstrumentation. Operate dvalveReferenca™s|
=References objeds="#NedgeGaleValve 1™ propery="vake l>
=\Dbject=
={Components=

Tty Tree View | B2 0waming(s). 0 errars) |

ey
R
|

Table Selection Browser

5 T3

=¥hirrt id="4rhiztinnSvstem?” np="Plantinstrimeantatinn &rhiatinnSesiem™=

Tree Selection Browser

4» Object
2 Attributes:
Name (Value
= id [AclualingSyslem?2
= type|Plantinstrumantation ActuztingSystem
2 Subtags:
Tag namefText | = property [
&% Components |ControlledAcuator ¢+ Objed

< Componenis|OperatedvalveReference |42 OBject




Example of DEXPI Profile Topology Model

DEXP Infarmatian Madcls Overview
e Concrete Clags
=lant ROL: OFEHATED VALVE (hitp:#'data posceaesarong/ rdlHOS111415490)
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& valve that Includes an extemal meansg of l:IFIEI'E"GI'I. Ill'lg handwhesal § lever / actuato gl
Enumers lions
Instrumentation (Fullzeresan Diagram)
Fiaing
Plariliic Hilirietn g | v 4
FlariSirucbae | |
ProcessFauipment okt Fllﬂ'li"ﬂ'!rr.".-
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the DEXPI information model, introducing additional sub- e e

types, symbols and rules. %‘P"‘ﬂmm EE
Together they form a complete DEXPI-compliant and G Gl

verifiable topology for DISC




Profile meta model: Visualization, Connectivity, Rule definitions

« Complex line model definition

« Symbol definitions
« Usage rules per class
« Label
« Variants
* Nodes
« Constraints
« Property constraints overlay

 Rule model definition

= DISC Profile 0.5

DEXF Information Madels
DISC Information Models
Profile
AggregatedStroke
Constraint
LabelTemplate
LineRounding
LineStrake
NodePosition
ModePositionType
PropertyConstraint
Rule
SimpleStroke
Etroke
Symbol
ZymbolCatalogue
SymbolStroke
SymbolUsage
SymbolVariant
DiscProfike
DiscProdibe_FLO
DiscProfile_FL10

Overview
Concrete Class

[Fullscreen Diagram)

[ ShapeC atal ogue | shapelisage |
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Members
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Example of DEXPI Profile : Visualization, Connectivity, Labelling Rules

« Symbol mapping for DEXPI classes

« Defined connection points and connection types

- Enforced topology and connectivity rules through the DEXPI model
- Standardized symbol labelling

 Machine-verifiable consistency

PVOO5B « 1|

DiscProtile: :SymbolCatalopue: : PYDBSH Operatedvalve
InsulationThickness - Undefined | =PhysicalQuantity with UnitType — LengthUnit= [0..1]
InsulationType : Undefined | String [0..1]
MumberOfPorts : NumberOfPortsClassification [0..1]
Operation : OperationClassification [0..1]
PipingClassCode : Undefined | String [0..1]
H PipingComponentMame :  Undefined | String [0..1]
D\."E rview Label Templal:e A PipingComponentMumber : Undefined | String [0..1]
Object {Sy'mbr:nlj Alignment: CenterCenter from DiscProfile:
BarrierlnformationFlowin : Undefined | String [0..1]
X . =RaninalDioneterBepragentation>=ValvelbataSheats BarrierlnformationFlowOut : Undefined | String [0..1]
Valve Gale (&.-::Iu;-:l:-!d Valve) ItemTag : Undefined | String [0..1]
<TrinTyoas <LockMechanisme » Lock!\«"lech_anism: ] Undefined | Str@ng [0..1]
) - = MNominalDiameterRepresentation : Undefined | String [0..1]
Sequence : Undefined | String [0..1]
[Fullscreen Diagram] SetPoint : Undefined | PhysicalQuantity [0..1]
TagSufiix Undefined | String [0..1]
TagType : Undefined | String [0..1]
Usage > TrimType : Undefined | String [0..1]
TypicalReference : Undefined | String [0..1]
Gatevalve [}-{] ValveDataSheet : Undefined | String [0..1]
ValveFosition : Undefined | ValvePosition [0..1]

" Fi

» | GateValve




Example of DEXPI Profile — Blueprint file

PVOO3B +

DiscProfile: :SymbalCatalogue: : FVBBSE

Label Template A
D‘I’E rview Alignmant: Ueaterlonter
Uh]é':t (5 ¥ bﬂl:l <Hominallaaneterbepresentaticon=<valwelatazheet>
Valve Gate I:.".I:[L ated Yalve) <lrimlype> -LockBechanism-
{Fultzcreen Diagram)

Usage [><]

Gatevalve "

<Object id="GateValwvel" type="Plant/Piping.GateValve">
<Data property="DiscProfile/ItemTag">
<String=D-20HV000l</String>
</Data>
<Components property="Hodes">

<Data property="DiascProfile/NominalliameterRepresentation”>

DEXPI defines the plant object and topoloqgy

DISC profile defines symbols, labels, and

connection rules

Graphical representation is directly linked to
the overall data model (DEXPI + DISC Profile]

and is machine-verifiable for consistency

<Object type="Core/Diagram. RepresentationGroup”>

<Components property="Groups">
<Cbject type="Core/Diagram.Static">
«<Components property="Elementa"=>
<Ckject type="Profile/SymbollUsage”>

<Data property="IsMirrored":>

<Components property="PersistentIdentifiers":>

<Data property="Position">

<Data property="DiscProfile/Sequence”>

<Data property="Rotation">

<Data property="ScaleX":>

<Data propercy="DiscProfile/TagType">

<Data property="Scale¥":>

<Data propercy="DiscProfile/TypicalReference">

</Object>

<References cbject.5="DiscProfilefWCICIEﬂ" property="5ymbol" =
</0bject>
</Components>
</0bject>
<Object type="Core/Diagram.Label”>

<Cbject type="Core/Diagram.RepresentationGroup” >

<Object type="Core/Diagram.RepresentationGroup” >

v

</ Components>
<References cbjects="#GateValvel” property="Repreasenta" />

</Object=




Example of DEXPI Profile — Validation

Validate for:

« Symbol/class usage

* Property fill

* Node x,y graphical
connections

« Visualize intelligent
symbols — match with
driving property

https://toniapedersen.github.io/DEXPIViewer/

« c 23 toniapedersen.github.io/DEXPIViewer/

DEXPI Verificator
With profile Internal

Load DEXPI XML DiscProfile.xml

Run Validation

DD

Validation (51) Config

m PRF-DiscProfile_FLe-
HeatTraceRequired

Topology

Missing required property "HeatTraceRequired' on
"Plant/Piping. PipingMetworkSystem' (required by profile

‘DiscProfile_FLO").
I, Pipinghetworksysteml?
Sgggesliun: Add Dal_a property )

.

DiscP f
to this object.

m PRF-DiscProfile_FLe-
HeatTraceRequired

Piping SystemExtension.H

& DiscProfile_FLO

Missing required property ‘HeatTraceRequired' on
"Plant/Piping. PipingMetworkSystem' (required by profile

'DiscProfile_FL0").
I, Pipinghetworksystemls

Suggestion: Add Data property
"DiscProfile/informationModel. Pipi

to this object.

[ Warning JELIN=CERES

ping SystemExdension -

DiscProfile

ModePosition "(no id)' at (361, 55) does not align with
any profile connection point of symbol "ND0002' placed
at (361, 59). Expected: (361.00, 59.00), (361.00, 63.00).

Margin: £(4.15, 2.91).
l, Nozzlela

Suggestion: Move NodePosition '(no id) to one of: (361.00

59.00), (361.00, 63.00).

[ Warning JELIN=CERES

DiscProfile

ModePosition "(no id)' at (361, 71) does not align with
any profile connection point of symbol "ND0002' placed
at (361, 67). Expected: (361.00, 67.00), (361.00, 63.00).

Margin: £(4.15, 2.91).
l, Nozzles

< CO01_NOA1
PIPING AND INSTRUMENT | Fit Connectivity Line weight BG Image
DIAGRAM - TEST P&ID1
+ Profile
DiscProfile_FLO
ANy

Scroll to zoom - Space+drag fo pan

Object Connections

Details
Issues (1)

D-20L00004B-1400PL-A5200-
Plant/Piping. FipingNetworkSystem
PipinghetworkSystemld

Persistent Identifiers

DISC DEXPI
6243caf1-d2c7-d94e-6190-7283ccdcd260

Data

DiscProfilefltemTag
D-20L00004B

DiscProfile/LineDescription
D-20L00004B-1400PL-AS200-

DiscProfile/LineSuffix
B

DiscProfile/ObjeciDisplayMame

D-20L00004B-1400PL-AS200-

PipingClassCode

AS200

DiscProfile/ProductCode

DiscProfile/TagType
L

References

ParentStructure
ProcessPlanti

PlantArea
PlantArea2

PlantSystem
PlantSystem1

Referenced By

»



https://toniapedersen.github.io/DEXPIViewer/

Further work:

DEXPI.org

 Meta model for Profile

« Ongoing work with line styles

« Support for NCS instrumentation
model

Reference library work PCA:

« Symbol/line-style library

e RDL class/attribute references
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