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Practical use of Digital Twins for data exchange of structured data

Purpose of our project

What?

CDD for semantics, AAS for structured data exchange
TechnicalData submodel

How?

Do not reinvent the wheel
Use what is there, design a standardized interface
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Practical use of Digital Twins for data exchange of structured data

Workflow, efficiency gain and cost of mistake

3ibel

Inquiry

Bid clarification

’“qx’

dd /
Update Tequirements

Order (or decline)

Size / Select / Configure

Size / Select / Configure

o

Handle order

Efficiency Cost of mistake

= Reduce questions
s Reduce material to read

= Reduce time (instead of
months -> weeks)

= (Clear what information
is missing, focus on
important aspects

s Eliminate last-minute

Purchase (commer cial info) changes. during
W prOduCtlon e
Device built
= Cut time in half
Handover W @
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Practical use of Digital Twins for data exchange of structured data

Benefits of structured data exchange

3ibel

Plant fit for purpose

Central Engineering Platform = aweias

tem V|| Order_Code_Status V|, Product_Status

Material_

zing V| Custom_Field 001 W

Item OCS Tag name

QTY Order code ext

10 @ 2tagnames e e
20 @ <<Notagname>> 1 9900k

30 @ Otgnames 4 DTSPL-DCICCL
0 @ Otgnames 2 oTSPL-DCIC
60 @ Otagnames 4 99-PAKKING

70 @ Otgnames 4 9936003771
5 @ Otgnames 4 DTSPL-DSISG3
90 @ <<Notagname>> 1 XD134P-BHA
100 @ <<Notagname>> L

105 @ Otagrames 2 oTSPL-DCICCH
110 @ A20FT0124/0144 1 DFATL-ALAGL
120 @ A27FTO152/0158 1 DFATL-ALA*BA
130 @ <Notagnamer> 1 DFATL-SIAGA
200 @ <<Notagname>> 1 XPDO037-AAF101
20 @ <<Notsgname>> 1 XPDO038-AALA00

999A2+CAL

——

V|| Tag_Name

Order code

99-D0K.
DTSP1-313/0

OTSP 1

99-PAKKING

9936003771

DTSP1-3448/0

XD13AP-10L1/0

oTSPL

410

DFAT1-AGLT/0

DFAT1-1101/0

DFAT1-A7L8/0

XPDO037-10€3/0

XPDO038-1014/0

g co S

Instruments fit for purpose

Endress+Hauser (2]

«£] Logout
V| Order_Code_Ext V|| Order_Code V| Product V|| Material_Labels v 190f 19
Clear filter
Configure filter v/
Sortlist by v/
Product Labels Material details (Tutorial videos)

[orms Lo e ot | omrt | s |

Material number

Promass 0.30C,

Order code ext
DOCUMENTATION Order code
TSP Version Flow, service Product
TSP Version Flow, service
Country of origin
Packing and shipping
Coating NOROSK M-501 System 24 Delivery time
TSP Version Flow, service HS code
Extended Warranty Service Szing confict
Customer material no
TSP Version Flow, Welder
Qualification Notes

Factory Acceptance Test (FAT)

actory Acceptance Test (FAT)
Factory Acceptance Test (FAT)

1ot 1, 300/500 Process data

/0 module, s

1/0 module, slot 2/3/4, 300/500 Medium

20 47703 TA9999A2+CADCEBJE

Promass 0 300, 803B1H, DN100 &°
H

On request

90268020

0 Dummy-Liquid (Water) based on SP
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https://data.aibel.com

- local file: - X
INDUSTRIE4 0 IDDTA
I:!:E "AAS" ; Element | Content (B)
B Assetinformation Technical Data Lang - All e
‘ m loxmkalllot’ P-DT-FT-003 - OLOP for flow transmitters - liquid service - structured according
Ted'mlinl Data Viewer ready to CDD (ABE757 - Temperature tran

L
el eBe

Submodel

Submodel element
Submodel element

H L Type here to search

L1l “Generallnformation™ (5 elements)
m “ProductClassifications” (1 elements)
m "TechnicalProperties” (5 elements)
m “Furtherinformation” (2 elements)

Generic Frame for Technical Data
for Industrial Equipment in

Manufacturing 1.2 (IDTA #02003)

IEC CDD
Block

Property 1

Property n

Semantic ID E

:Dl 12/2///61987#ABB165*005

~Del

designation of process case min
Total fluid
fluid 0112/2///61987=ABB289=003 rHC Liquid and produced water
phase 0112/2///61987#ABB296#002 I ‘hon—aqueous liquid phase
temperature[*C] 10112/2///61987=ABA9272005 149.9
pressure[barg] 0112/2///61987#ABB1827004 [25.0
mass flow rate[kg/h] 0112/2///61987=ABB290+005 |85866.6
actual volume flow[m3/h] 0112/2///61987=ABB291=005 ‘ 100
velocity[m/s] 0112/2///61987=ABA948=003 10.67
-ws«:osir,-[c P] |o1127277/619877 2880677001 74.09
mass density[kg/m3] 0112/2///61987=ABA946=004 lass.7
permenant pressure drop[bar] 10112/2///619872ABB295#002 ;0.24

Solid/particle phase
phase

[0112/2/1/619872ABB296=002

}So[id /particle phase

phase mass concentration[ppm]

densitylkg/m3]

0112/2///61987=ABB0112001

|011272/7/619872ABB319%001

13 ppm (wt3) / mix of particles (asphaltene, wa

|2650-2700

mass flow rate[kg/h]

0112/2///61987=ABB290=005

particle size[um] 10112/2///61987#ABA564#001 }A-'tO
Process case 2
designation of process case :0112-"2?!'!61 987=ABB165=005 1max.
Total fluid
fluid [0112/2/1/61987=A882892003 |HC Liquid and produced water
phase 0112/2///61987=ABB296=002 INon-aqueous liquid phase
ltemperature['t] lOl 12/2///61987=ABA927=005 773
pressure[barg] 0112/2///61987#ABB1827004 110.7
mass flow rate[kg/h] 0112/2///61987=ABB290=005 445364.3
lactual volume flowim3/h] 10112/2///61987ABB291=005 1621
velocity[m/s] 10112/2///61987+ABA948+003 14.15
viscosity[cP] 0112/2///61987=ABB0O67=001 1.35
mass densitylkg/m3] 0112/2///61987+ABA946+004 7173
permenant pressure drop[bar] 10112/2///61987+ABB995+002 044

Solid/particle phase
phase

011 2/2///61987=ABB296=002

}Sa[id /particle phase

phase mass concentration[ppm]

densitvlka/m3]
Information

0112/2///61987+=ABB011+7001

0112/2///61987=ABB319=001

P ppm (wt3) / mix of particles (asphaltene, wa
12650-2700

SMI index

e (]




DLOP
\

Qe
el ede

Submodel

Submodel element

Submodel element

-— w} X
_.. INDUSTRIE4 0 IO TA

&

Element | Content

M Assetinformation

Technical Data Lang - All 7

m “TechnicalData"

'YX “DLOP_Respanse”

B enaress+Hauser {2.]

+ B Technicaibata®

2.0018.0001
//61987#ABA76

Generic Frame for Technical Data liec cop

m "TechnicalProperties” (1 elements)
m "ProductClassifications” (1 elements)
m “Generalinformation®” (9 elements)

for Industrial Equipment in 3':-"—3-;---3 Semantic ID
Manufacturing 1.2 (IDTA #02003). ©

Property :Semantics .

B -Furtherinformation® (2 elements)
m “ldentification”™ [https://endress.com/aas/prototype/0008|
m “Attachments® [https://endress.com/aas/prototype/0003]
m "HandoverDocumentation® [https://endress.com/aas/pr

Main section

IEC CDD
Block

_Process connection specific parameters
*01 12/2///61987#AB)7292001 ‘C\ass 1500 (process connection)
10112/2///61987=ABJ7282001 |10°

Nominal rating of device
Nominal size/connection size

m "Nameplate™ [https://endress.com/aas/prototype/0006]
m "Contactinformation™ [https://endress.com/aas/prototype/0005]

Connection type of process connection 0112/2///61987#ABJ7312001 Flange

Reference standard for connection [0112/2///61987=A817342001 |ASME B16.5

Classification of pressure devices and pressurg0112/2///61987=ABC5312007 |PED Catlil
Prop erty 1 Properties characterizing a line or a nozzle at a line or equipment and its end connection

INominal size/connection size [o11272///619872 817282001 [10°

\Purpose of a line or nozzle 10112/2///61987=A8B3362005 |inlet

Connection type of process connection 0112/2///61987=ABJ731#001 Flange

Style of sealing surface |0112/2///61987#ABABI3 |Ring joint face (RJF)

Properties characterizing a line or a nozzle at a line or equipment and its end connection
[o112/2///619872A8)7282001 [10°
0112/2///61987=ABB336+005
_‘01 12/2///61987=ABJ731=001
|0112/2///61987=ABAB93

Property n

Nominal size/connection size

\Purpose of a line or nozzle outlet

Connection type of process connection Flange

-Sryle of sealing surface |Ring joint face (RJF)

Power supply properties

Type of power supply |0112/2///61987=ABA904=005 |AC voltage
Minimum rated voltage 0112/2///61987=ABD461=004 100.0 vV
Maximum rated voltage |0112/2///61987=ABD462=004 |2300V

Quality certificate
Quality certificate
Material test certificate

|0112/2///619872ABA2752002
0112/2///61987=ABA2752002
|0112/2///619872ABA2752002
0112/2///6198T72ABA2752002
|0112/2///619872ABA2752002
0112/2///61987=ABA2752002
|0112/2///6198T#ABA27 52002

|EN 10204-3.1 Inspection certificate
NACE MRO175 wetted parts
|Visual+Liquid penetrant test + X-ray test NOR

\Material test certificate
Pressure test approval Pressure test, internal procedure pressure reta
\Material test certificate
Quality certificate

Material test certificate

3.1 Material (wetted parts + sensor housing) a
Test report

|PMI test (positive material identification) (XRF]
Explosion protection

Certificates and approvals
\Number of hazardous area approvals [0112/2///619877ABA230 n

E+H GROUP SERVICES PROTOTYPE - NOT FOR PRODUCTIVE USE!

AASX C:\Users\i40010703\git\aasproject\AAS\test_response.aasx loaded.

H R Type here to search




Practical use of Digital Twins for data exchange of structured data

Conclusion

= Direct integration into E+H infrastructure

= Automatic validation

= ALOP data (administrative)

= Events

— = (loud infrastructure
ontinuation
of project
AAS
& Philosophy: Good (pointers etc.)
& Reasonable effort to implement
Thank you! Questions Overall (= Software: Some edges (versioning, sub-models,
Feedback welcome! Disf{j‘s‘iion experience interoperability...)
[EC CDD
& Great library + semantics
Economical (= Web-interface / export mechanism
— Scalability -> good discussions with IEC -> soon hopefully: &
4
= Documentation: No need to \‘
read 1000+ pages
Reduce cost of mistake = RAMI model

Automatic validation / rules
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