
in:  

design reuse,  

rule-based engineering,  

data immersion,  

distributed execution,  

data consistency,  

deliverable hand-over,  

… 



Agenda 
 What do(n’t) we want? 

 What are possible solutions? 

 Some technical detail 

 Path forward 
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What do(n’t) we want? 
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Hand-Over 

 Owner/operators want: 
 Electronic 

 Intelligent 

 Not just scans, but data that 
can be reused in their systems 
without rekeying 

 Owner/operators don’t want: 
 to get custom-mapped data imported, 

because  

 they will have to bear the cost of that 
mapping 

 ad hoc mappings can include mistakes 

 to have to continuously upgrade their 
systems 
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Owner/operators: 
Excerpt from ENPRO *) document [1] 

At each system interface data will be lost because they are initially not 
required in the follow-up system.  

In the maintenance system, the underlying simulation results are no longer 
available, the results of the specification phase are no longer available.  

The knowledge of the "why" is lost in the life cycle of the plant, therefore a 
long-term stable energy efficiency is not always given. In maintenance or 
plant modification process the information cannot be accessed quickly and 
securely from the original database.  

For example, for a replacement it is difficult to check which of the design-
related driving cases is still valid or whether the requirements for flow, 
pressure or the design did change as compared to the original design. 

 
*) A BASF SE and Bayer Technology Services project on lifecycle information 
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Owner/operators: 
Excerpt from ENPRO document [2] 
From the application scenario of Bayer Technology Services 

Missing or inaccurate documentation of decision processes, are a 
fundamental shortcoming. Consequently, in later life cycle stages it often 
is difficult to understand why decisions were made.  

For example this applies to decisions about whether parts of the plant 
were installed parallel in order to increase reliability or for constructional 
reasons.  

This circumstance contributes to the fact that parallel and redundant 
installed components often are inadequately reflected in P&IDs. 

However, it is precisely such information that is needed by a reliability 
engineer when he analyzes the system in terms of reliability. 
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Teaming 

 EPC contractor wants: 
 to team with the optimal suite of 

partners to win the work and execute 
it in the most profitable way 

 Suppliers 

 Vendors 

 Subcontractors 

 Logistical firms 

 EPC firms 

 Lower our cost 

 Client requirement 

 Compliance with legislation 

 Share risk 

 Separate intellectual property 

 Resource availability 

 Licensors 

 

 EPC contractor doesn’t want: 
 to force their tools on partners (who is 

responsible for training? What if 
things go wrong? Who develops 
reports? etc) 

 to get partner tools forced on them 

 to have to map tools with 1:1 interfaces 
that will never be reused 

 to have mapping mistakes because 
they are not sure if “internal diameter” 
is the same as “            ” 

 to be constrained by their tools on 
what work can be shared (vertical, 
horizontal, hybrid work slips) 
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Design Reuse 

 EPC contractor wants: 
 to be able to reuse designs; not 

just the 3D model or the 2D 
symbol, but also all the data 
related to that design (size, 
material, maximum design 
conditions, etc) 

 Hook-up (e.g. pump hook-up 
with one operational spare) 

 Module (e.g. solar silicon 
reactor module) 

 Unit (e.g. sour water stripper, 
sulphur block, …) 

 Plant (e.g. gas fired power 
plant) 

 EPC contractor doesn’t want: 
 to start from scratch every time, 

drawing P&IDs, developing 3D 
models, filling in datasheets, etc etc 

 to only be able to reuse data that has 
been stored in one application 
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Rule-based Engineering 

 EPC contractor wants: 
 to be able to retrieve data out of a 

system and perform logic on it in order 
to: 

 verify that it is correct / within 
certain constraints (reducing low 
value checking work) 

 create new information (reducing 
manual low value 1+1 = 2 
calculations) 

 provide expert advice (if X, then Y 
or Z. Examples: 

 If you have deleted a pump, can we 
also delete the associated lines and 
valves? 

 Under  the given conditions the 
following seals are recommended 

 EPC contractor doesn’t want: 
 to develop rules in specific applications 

that 

 would make them obsolete as the 
applications gets obsolete 

 disallows rules to work across data 
that is stored in different 
applications  

 would result in different touch & 
feel of user interaction with rules 
per application 
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Data Immersion 

 EPC contractor wants: 
 to be able to see all related data to 

an object, independent of where 
the data is stored 

 So when you scan a barcode / 
read an RFID tag on a pump, 
then all design, schedule, 
vendor, construction, … data 
should be retrievable on that 
pump in a logical / intuitive 
way 

 EPC contractor doesn’t want: 
 to have to go to multiple databases to 

find applicable data 

 to have to fill a huge central 
repository / database with all 
applicable information 

 to have to load all applicable data on 
an RFID tag 
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Distributed Execution 

 EPC contractor wants: 
 to be able to seamlessly transfer data 

and documents within the company 

 to where the costs are lower 

 to where the experts are 
 Different office 

 On the road 

 At home 

 … 

 to the construction site 

 to be able to know status of all 
documents and data 

 Heat exchanger rating (preliminary, 
AFD, AFC, …) 

 Equipment datasheet status 
(preliminary, AFD, AFC, …) 

 Expense report approvals 

 On-boarding status 

 EPC contractor doesn’t want: 
 to reinvent the wheel on every job to 

make sure that data is consistent 
between participating entities 

 to waste time on manually collecting 
status information on spreadsheets 
and expediting everything 
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Data Consistency 

 EPC contractor wants: 
 data to be consistent between 

applications (note: there may be 
differences between approved value 
and draft-but-not-yet-released value) 

 low IT cost (development, 
maintenance, support, …) 

 low admin requirements (engineers 
should be doing productive work that 
adds value and not rekeying / checking 
/ validating data consistency) 

 EPC contractor doesn’t want: 
 to have to rekey (and subsequently 

check and maintain) data from one 
application to another manually 

 to have to remap/validate many, 

many 1:1 links between applications 
should one application be switched 
out / upgraded 
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#1 

Database 

#2 
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#3 

Database 
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Tool Freedom 

 EPC contractor wants: 
 the freedom to use any tool that will 

help us lower cost and/or increase 
quality 

 Calculation tools (e.g. HTRI, but 
also some vendor tool) 

 Design tools (e.g. SmartPlant 3D, 
but also PDMS) 

 Database tools  

 Collaboration tools 

 Visualization tools (e.g. 
InSequence, but also ConstructSim) 

 Note: this doesn’t mean that they should 
use what ever they want, but that they 
can port data easily from one application 
to another if required (e.g. teaming, 
default tool vendor goes bankrupt, etc) 

 EPC contractor doesn’t want: 
 to be locked in with one tool vendor 

 whether they perform or not 

 even though they might go 
bankrupt 

 when a much better tool becomes 
available 

 when a client wants us to use a 
different tool 
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What are possible solutions? 
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Master Data / Standard Data 

for: 

 Client hand-over 

 Teaming 

 Design reuse 

 Rule-based engineering 

 Data immersion 

 Distributed execution 

 Data consistency 
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Unless … 
 

… you have standard data 
(a.k.a. Master Data) 

ISO 15926 defines master data 
for our industry 

- Classes (e.g. “centrifugal pump) 
- Attributes (e.g. “design pressure”) 



Use standards 

*) 

*) Because of its generic nature ISO 15926 can integrate information from many other standards 



PLIB- 

ISO- 

IEC-DIN 

JEMIMA 

501 

JEITA 

ECALS 

CNIS 

511 

ISO 

13399 

ISO 

15926 

NATO/AC135 

 

PIDX 

Catmaster 

eCL@SS 

UNDP/ 

UNSPSC 

GPC 

FIATECH 

AEX/ADI BAU- 

CLASS 

ETIM 

PROLIST 

NE100 

RNTD 

CIDX 

Chem eStan 

dards 

PAPINET 

ROSETTA 

NET 

UN/CEFACT 

DINsml 

OASIS 

BMS 

CEN/ 

ePDC 

CEN/ 

invoice 
CEN/ 

Order 

CEN/ 

cCAT 

CEN/ 

eCAT 

BMEcat 

REQUI 

SITE 
SAP 

PFI 

AFIM 

QUADREM 

CAT 

pilot 

ODETTE 

RAPID 

CRISTAL 

MOSAIC 

IDE@ 

TRADE- 

RANGER 

ccHUB 

WOO 

ECCMA/ 

eOTD 

GDD 
GDSN 

GS1/ 

GSMP 
? 

KOMER 

KO 

PROFI 

CLASS 

ECC 

NAMUR 

KOSMEL 

PAS1040 

TROCS 

Product Descriptions 

Dictionaries 

Classification 

Transactions 

Catalogues 

Marketplaces 

CEN activities 

Catalogue portals 

GTIN/ 

RFID 

GELLISH/ 
StepLIB 

ELEMICA 
 

© R.BETZ 

IEC 

61360 

ISO 

FRANCE 

GERMANY 

ISO 

TC172 

PIDX 

TEMPL 

EPISTLE 

USPI, POSC-Caesar, Piestep 

POSC/Caesar 

IIP/IDS/RDS 



ISO 15926 

 Total man-years spent internationally: ~ 60 

 Fluor is a main player on this standard  
 Fluor’s part in it: ~ $ 1M since 1991) –  

    Onno Paap & Hans Teijgeler: 

 Co-authoring Parts 2, 7 & 8 

 Initial set-up of Part 9 

 Implementing Parts 7 & 8 

 Hosting the 15926.org website 

 Supporting ISO 15926 implementation projects (US, UK, Germany, Korea) 

 Revamping the RDL 

 Chosen as THE interoperability standard 
by Fiatech members and POSC Caesar members 

 



ISO 15926 
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EPC 

application 

Other 

application 

ISO 15926 “façade” 

ISO 15926 

mapping 

ISO 15926 

mapping 

Each tool can sort their data any way they want internally, as long as they are 
able to present that data to the outside world in ISO 15926 compliant format 
when exporting data and be able to import from ISO 15926 compliant format. 

(client, partner, …) 



ISO 15926 

 ISO 15926 compliant applications can easily be linked one-on-one” 

 language independently: it knows that internal diameter = inwendige 
diameter = Innendurchmesser = 内径 = 내경 = د داخلي قطر  = 
внутренний диаметр *) 

 correctly: e.g. it doesn’t confuse mean wall temperature with average 
metal temperature 

 
*) iff reference data library is translated, the system IDs are identical for all. 
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ISO 15926 
History 

 ISO 15926 started in 1991 

 Progress has varied, hampered by: 

 technology availability (hardware, software) 

 resource availability (people, money) 

 commitment (companies thinking that they can create “Microsoft” 
dominance with their model or perceiving their model as superior / 
differentiator) 

 

 But: it is picking up speed fast 
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ISO 15926 
Who is currently investing in ISO 15926? 

 Owners  
 Who: e.g. DOW, DuPont, ExxonMobil 
 Why: get correct data transfer at lowest cost 

 SRA holders 
 Who: e.g. Emerson 
 Why: earlier and seamless integration with multiple EPCs 

 Software vendors 
 Who: e.g. Intergraph, Bentley, Aveva 
 Why: weary not to be left obsolete if others do this 

 Software companies 
 Who: e.g. Tata Services 
 Why: sell ISO 15926 compliant applications (SaaS) 

 EPC contractors 
 Who: e.g. Fluor, Bechtel, Hatch, Aker, CCC, Zachery 
 Why: reduce cost, enhance execution flexibility 

 Industry consortia, like FIATECH, POSC Caesar, CII, USPI 
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ISO 15926 
FIATECH support 
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The majority of 
FIATECH projects are 
clearly supportive of 
ISO 15926 initiative 

FIATECH is an industry consortium of 
leading capital project industry owners, 

engineering construction contractors 
and technology suppliers 



 

 

 

 

 

 

 

 

 

Many interfaces required (max. N*(N-1) ) 
(source: An Introduction to ISO 15926 – by Fiatech) 

Interfaces without ISO 15926 



 

 

 

 

 

 

 

 

 

All applications have one interface 
(source: An Introduction to ISO 15926 – by Fiatech) 

 

Interfaces with ISO 15926 



Explaining the Benefit of ISO 15926 
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Data is extracted, calculations are 
performed and information is returned. 

 
e.g. capacity of pump x required 

pressure head differential = pump power 

Say that database X needs to be replaced 
(becomes obsolete … the client dictates database 
Y … whatever), then for the calculation 
application to have any benefit, we need to 
remap the interface between the two 
applications. And we have to re-determine: 

- which capacity field (normal / rated / 
maximum / design / …),  

- which pressure field (in meters / in barg / in 
MPaa / …) 

- which power field (hydraulic / shaft / 
maximum / …)  

have to be mapped between the applications.  
 

Unless they have an ISO 15926 façade/ 
interface. 

Calculation 

application 
Database 

X 



Conclusion 

 If an EPC contractor wants to:  

 efficiently receive information from the client 

 team with the optimal suite of partners  

 reuse designs (hook-ups, modules, units, …) 

 implement rule-based engineering 

 have all information available where it is needed (distributed execution) 

 be able to integrate any tool 

 deliver information back to the client 

 then ISO 15926 is a common enabler to achieve them all cost 
effectively 
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Some technical details 
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how ISO 15926 enables its integration 



Data – Information - Knowledge 

Some definitions: 

DATA is words, numbers, dates, images, sounds, etc without context. 

INFORMATION is a, sometimes complex, relationship between things 
and concepts that are known to the observer. 

KNOWLEDGE is a condition of apprehending truth or fact through 
reasoning on the basis of information. It reveals information that was 
hitherto not discovered. 

 



Computers are dumb. Normally a computer cannot interpret this “gadget” 
on my front page: 

 

 

 

A human being can interpret this as: 

At this moment the outside temperature in Amsterdam is 23 degrees Celsius  
and it is a sunny day. 

A computer has no clue….. 

Data 



Normally computers don’t understand their own data.  

A computer does not blush when handling dirty words. 

Computer systems normally exchange data and not information .  

When mapping your data to the format of ISO 15926  you turn that data 
into an ISO-standard representation of information. 

Data - to - Information 



Proprietary format and logic [1] 

Any system supplier has his own format and logic to turn data into 
information.  

These are, for the most, based on requirements of functionality and 
performance, which is a correct choice. 

However, this proprietary format and logic hampers integration with 
information of other systems. 

This is a situation that is comparable with translating between natural 
languages. 



Proprietary format and logic [2] 

When a German and a Korean want to communicate they will do that, in 
most cases, by using the English language. (the alternative is that at least one of 

both is fluent in the language of the other.) 

Likewise systems can only communicate by using a common, standard, 
format and logic. (the alternative is to map to the format and logic of the receiving 

system) 

Since we want to integrate life-cycle information, generated by hundreds 
of systems, that standard format and logic needs to be highly generic and 
data-driven. 

ISO 15926 was designed with that in mind. 



To build the Semantic Web for the Process Industries, enabling: 

• Integration, 

• Sharing,  

• Exchange, and  

• Hand-over  

of distributed Plant Lifecycle Information 

 

Objectives of ISO 15926 



Because those semantics are too ‘loose’ to be reliable enough for 
engineering work. 

ISO 15926  fills the “Ontology vocabulary” and the “Logic” layer, and, by 
means of Part 10, will also fill the Proof layer in: 

  

 

Why not use the Semantic Web as-is? 



Proprietary format 



ISO 15926 in Triple format 



Implicit vs explicit information 

Data in a data base or on a document are, for the most, ‘implicit’, i.e. 
they are incomplete, but the reader (or the software) is supposed to be 
able to mentally fill in the missing information. 

As a consequence it happens that data often is attributed to the wrong 
thing. 

For example: many properties that are being attributed to equipment, 
actually shall be attributed to the stream inside that equipment. 

In ISO 15926 information is made ‘explicit’, i.e. “it tells the whole story” 
(within practicle limits). 



ISO 15926-2 – Data Model [1] 
The data model of ISO 15926 consists of 201 entity types, is generic, and is a 
“tlo” (top-level ontology). The 40 classes below are in the top of the model: 

 



ISO 15926-2 – Data Model [2] 

The data model has: 

 62 Relationship’s 

 51 ClassOfRelationship’s 

 16 ClassOfClassOfRelationship’s 

that together take care of the representation of information. 

(remember: INFORMATION is a, sometimes complex, relationship between things that are 
known to the observer.) 

 



ISO 15926-3 Geometry & Topology 



IIMM (ISO 15926 P&ID/3D Information Models and Proteus Schema Mappings) 

Key objective for the Fiatech IIMM-P&ID Project is to extend the 
Information Model and Proteus XML schema to support the requirements of 
a complete exchange of P&IDs, both their graphical content and their “other” 
(non-configurational) information. 
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One of the key concepts of ISO 15926 is that the validity of information can 
be placed in time. 

To that end we have the concept of “temporal part”  of a PossibleIndividual. 

The spatial extent of the temporal part is that of the temporal whole for the 
period of the existence of the temporal part. 

Temporal parts [1] 



Let us take the example of John Doe. 

He was born on April 12th 1984. That was when this WholeLifeIndividual 
started to exist. 

He has as temporal parts: 

 His school years 

 His membership of the tennis club 

 His employment with the XYZ Corp. 

For all three temporal parts one or more temporal parts may apply, like for 
the information what his 2012 salary is, his rank and function, his 
performance, etc. 

When he dies, the WholeLifeIndividual and all temporal parts are 
“deprecated”. 

Temporal parts [2] 



Functional & Materialized PhysicalObject 

47 

P&ID representation of 

FunctionalPhysicalObject 

Picture of an actual 

MaterializedPhysicalObject 



Declaring Things 

INFORMATION is a, sometimes complex, relationship between things that 
are known to the observer. 

If the “information” is “John and Mary are married” this is uninformative if we 
don’t know who John and Mary are. 

So we have to make things known. This is done by declaration: 

:T97280FF rdf:type dm:Person, dm:ActualIndividual ; 

meta:valEffectiveDate “1971-05-27:T00:00:00Z”^^xsd:dateTime . 

plus (mandatory) the label definition (e.g. a tag number, here John Doe’s 
name): 

:TDE270C69 rdf:type tpl:ClassifiedIdentificationOfIndividual ; 

    tpl:hasIdentified :T97280FF ; 

    tpl:valIdentifier "John Doe" ; 

    tpl:hasIdentificationType rdl:RDS2229210 ; # Person Full Name 

    meta:valEffectiveDate "2011-09-04T13:45:00Z"^^xsd:dateTime . 

 



Reference Data [1] 

Reference data are standard instances that represent information common 
to a number of users, process plants, or both. (also “Declared Things”) 

A typical example: 

 



Reference Data [2] 

core classes 
& reference
individuals

ISO
defined in 

ISO 15926-4,

in OWL format

ERDL
façade
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format 
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 m

a
p

p
in

g

end-user
classes &

individuals

 
  

end-user
façades

specialization

standard
classes

 
 specialization

façades of government 
and industry

standardization bodies

specialization

m
a

p
p
in

g

standard
classes in

other 
formats

product &
service
classes

  

specialization

specialization

specialization
supplier
façades

m
a
p

p
in

g

catalogs
in other
formats



Information about Things 
Templates represent small, autonomous, chunks of information.  For 
example: 

:TDE270C69 rdf:type tpl:ClassifiedIdentificationOfIndividual ; 

    tpl:hasIdentified :T97280FF ; 

    tpl:valIdentifier "John Doe" ; 

    tpl:hasIdentificationType rdl:RDS2229210 ; # Person Full Name 

    meta:valEffectiveDate "1971-05-27:T00:00:00Z"^^xsd:dateTime . 

where: 
 :TDE270C69 is the system ID of the template instance 

 tpl:ClassifiedIdentificationOfClassOfIndividual is the type of template 

 :T97280FF and rdl:RDS2229210 are referred-to  “Declared Things” 

 John Doe is text  (here the full name of person with system ID :T97280FF) 

  meta:valEffectiveDate  is “annotation” (meta data). 

 

The format shown here is called ‘Turtle’. 



Representing an Information [1] 
A template type is represented in terms of entity types of the data model. 
This makes it well-defined. 

First what is called a “lifted template” (no shortcuts): 



Representing an Information [2] 
Now we define what the variables are in this template. 

Then we design attributes that point at those variables: 



Representing an Information [3] 
In daily practice we work with, what are called, “lowered templates”: 



Representing an Information [4] 
This is called the signature of the template, so in this case: 

ClassifiedIdentificationOfClassOfIndividual 

 

 

 

 
For any instance of this template type it is checked whether the objects for the 
roles are of the given ISO 15926-2 entity type. 

 

 

 

Role No Role Name Role Object Type 

1 hasIdentified dm:ClassOfIndividual 

2 valIdentifier dm:ExpressString 

3 hasIdentificationType dm:ClassOfClassOfIdentification 



Representing an Information [5] 

Templates are generic as well, their semantics generically define the 
relationships between the referred things. 

There are, at this moment, 180+ template types that can, together with the 
Reference Data Library, cover most of the technical plant lifecycle 
information. And if not, new templates can be designed in a day. 

The data model is, in the longer term, planned to be extended with 
business data, as at present being defined in the FIBO model (FIBO = 
Financial Industry Business Ontology). 



Conversion to triples [1] 

ISO 15926 uses Semantic Web technologies for data management 
purposes. 

It means that the code for each declared thing and each declared template 
is converted to “triples”: 

subject – property – object 

for example: 

John Doe – isFatherOf – Hank Doe 

All subjects, properties, and objects have their own URI (“http address”). 

 



Conversion to triples [2] 
The earlier discussed template (now with heading): 
@prefix : <http://www.xyz-corp.com/> .     # the URI of the endpoint 

@prefix xsd: <http://www.w3.org/2001/XMLSchema#> . # W3C XML Schema standard 

@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> . # W3C RDF standard 

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> . # W3C RDF Schema standard 

@prefix dm: <http:/data.15926.org/dm/> .           # ISO 15926-2 data model 

@prefix rdl: <http:/data.15926.org/rdl/> .         # ISO 15926-4 reference data 

@prefix tpl: <http:/data.15926.org/tpl/> .         # ISO 15926-7 templates 

@prefix meta: <http://data.15926.org/meta/> .      # ISO 15926-6 meta data 
   

:TDE270C69 rdf:type tpl:ClassifiedIdentificationOfIndividual ; 

    tpl:hasIdentified :T97280FF ; 

    tpl:valIdentifier "John Doe" ; 

    tpl:hasIdentificationType rdl:RDS2229210 ; # Person Full Name 

    meta:valEffectiveDate "1971-05-27:T00:00:00Z"^^xsd:dateTime . 

is converted to: 
:TDE270C69 rdf:type tpl:ClassifiedIdentificationOfClassOfIndividual . 

:TDE270C69 tpl:hasIdentifier :T97280FF . 

:TDE270C69 tpl:valIdentifier "John Doe" . 

:TDE270C69 tpl:hasIdentificationType rdl:RDS2229210 

:TDE270C69 meta:valEffectiveDate ″1971-05-27:T00:00:00Z″^^xsd:dateTime . 



Conversion to triples [3] 

and then converted to triples by translating the prefixes to URIs:  

 
<http://www.xyz-corp.com/TDE270C69>  http://www.w3.org/1999/02/22-rdf-syntax-ns#type 
                                                                                                                                    <http:/data.15926.org/tpl/ClassifiedIdentificationOfIndividual> .  
 
<http://www.xyz-corp.com/TDE270C69>  <http:/data.15926.org/tpl/hasIdentified>  <http://www.xyz-corp.com/T97280FF> .  
 
<http://www.xyz-corp.com/TDE270C69>  <http:/data.15926.org/tpl/valIdentifier>  “John Doe" .  
 
<http://www.xyz-corp.com/TDE270C69> <http:/data.15926.org/tpl/hasIdentificationType> <http:/data.15926.org/rdlRDS2229210> . 
 
<http://www.xyz-corp.com/TDE270C69>  <http://data.15926.org/meta/valEffectiveDate>  
                                                                                                         "2011-09-04T13:45:00+00:00"^^<http://www.w3.org/2001/XMLSchema#dateTime> .  

 
 

These triples are stored in a “triple store”. 



Distributed Data 
:TDE270C69 rdf:type tpl:ClassifiedIdentificationOfIndividual ; 

    tpl:hasIdentified :T97280FF ; 

    tpl:valIdentifier "John Doe" ; 

    tpl:hasIdentificationType rdl:RDS2229210 ; # Person Full Name 

    meta:valEffectiveDate "1971-05-27:T00:00:00Z"^^xsd:dateTime . 

 

The above means that the meaning of:  

 ‘type’,  

 ‘ClassifiedIdentificationOfClassOfIndividual’,  

 ‘hasIdentified’,  

 ‘valIdentifier’,  

 ‘hasIdentificationType’,  

 ‘valEffectiveDate’, and  

 ‘dateTime’  

is defined in four different places (‘endpoints’), viz rdf: , tpl: , rdl: and meta: , 
that can communicate via the Internet with the ‘base’ endpoint . 

During a large project the project data are spread all over the globe. ISO 15926 
allows for setting up a distributed data base by using “triple stores” in a 
“federation”. 



Mapping - data used & produced 



Peer-to-peer interfacing 

Disadvantage: your data reside in multiple places and are hard to manage. 
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Store & Forward + Query 

 Data are gradually consolidated 

 Data are in one, managed, place at a time 

 Data are pulled by querying when required 
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A typical federation (Façade = triple store) 



Some rules 

All triples in a triple store are “owned” by the owner of that triple store. 

Once he/she considers the quality of certain information good enough for 
sharing with others, he/she can “hand over” that information, thereby also 
handing over the custody of that information to the owner of the 
consolidating triple store. 

Anybody with the proper access rights can launch a query and download 
information. This does not mean any physical or custody transfer. 



Querying with SPARQL 

With the query language SPARQL we can easily dig up any information. 

Examples: 

1. to find all lifecycle information about A you have to search for A in 
the third column and find all related templates; 

2. to find particular information about A you combine 1. with finding 
the template type in the third column; 

3. to find particular information about A that was valid at a particular 
date-time you select from the templates found under 2. the one with 
an earlier “EffectiveDate” that has not been deprecated; 

4. etc, etc. 



Plant & Plant Item Life Cycle [1] 



Plant & Plant Item Life Cycle [2] 
Any information finds its origin in one of the lifecycle activities. It can be 
used as reference in another lifecycle activity, but it must be used ‘as-is’ and 
must not be modified there. 

The reason is simple: modifying information damages the lifecycle aspect of 
the information. 

If, during a lifecycle activity, information has changed, the old information is 
deprecated by adding the annotation: 

meta:valDeprecationDate “2016-06-17:T13:34Z”^^xsd:dateTime .  

In order to define in which lifecycle activity a template has its origin we can 
add the annotation: 

meta:hasLifecycleActivity :TBE943A75 . 

where :TBE943A75 is, for example, a user-defined ID for  Piping 
Engineering on Project M5493. 

 



Plant & Plant Item Life Cycle [3] 

The life cycle in not a once-though exercise. In case of any change to the plant 
or a plant item the entire cycle should, in principle, be followed again. How 
strict depends on the nature of the change. 

In practice this is, in most cases, only done for revamps. 

A consequence of this practice is that information is not always properly 
updated. 

Having all lifecycle information readily at hand (“Data Immersion”) means 
that the engineer has all contextual information at hand when he/she 
defines the changes. 

He/she can more easily see which of that contextual information, often 
coming from earlier lifecycle activities, requires an update as well. 



Automatic Querying and Work Flow 
ISO 15926 makes it possible to link the information sets with the work 
flow.  

For each task a query can be designed that fetches the information that is 
required for that task.  

Due to the fine information granularity this can be done with precision, in a 
predictable, standardized, format and without all sorts of useless excess 
information. 

Due to that precision tasks may be (semi-)automated. 

When all information is available a task can be started.  

In case information is late, the party that is responsible for its generation 
can automatically be traced and expedited. 



Analyzing integrated lifecycle information 

The lifecycle information, from concept to demolition, is mapped to the 
standard format and ultimately consolidated in the Plant Information 
Archive of the Owner/Operator. 

Over the years the information will “sediment” in that triple store, and will 

never be deleted. This allows for the true version of Data Mining (or rather 

Information Mining). 

Actual stream property measurements can be stored as time series and 
integrated. It then can be made available for analysis in the full context of 
all other lifecycle information. 

 



Why integrating lifecycle information ? 
Possible uses of the integrated information: 
 plant performance analysis 
 equipment performance analysis 
 maintenance history and problem analysis 
 root cause analysis in case of some mishap (a.k.a. Plant Black Box) 
 etc 
 and of course: sharing of a complete information set for tasks to be 

performed. 

This is possible because all information can be analyzed in the full context 
of all other information. 



Information Management [1] 

It should be noted that ISO 15926 is not competing with any computer 
system.  

It has been designed with integration and information management in 
mind. As stated in Part 2: 

To enable integration of lifecycle process plant information the model 
excludes all information constraints that are appropriate only to 
particular applications within the scope. 

The existing applications and integrated systems have all the necessary 
constraints and provide quality information. 



Information Management [2] 

Where the applications remain the source of quality information, ISO 
15926 turns it into something that can be integrated and shared. 

ISO 15926 does, in a way, compete with large integrated systems that, 
unjustifiedly, claim full lifecycle information integration but can’t deliver 
that because their system is simply not used by everybody on the globe. 
(and most probably cannot cover the full cradle-to-grave information anyway). 

 



What about documents? [1] 

ISO 15926 does not replace documents, but integrates them in the lifecycle 
information. 

Functional documents, like P&IDs, Instrument Loop Diagrams, and 
Electrical Oneline Diagrams, are used to extract the backbone of the lifecycle 
information because they define the plant configuration in terms of a 
network of plant items.     

And 3D models add shape dimensions and locations. 

Integration of documents is done via the document meta data. 

Which data, shown on documents, shall be mapped and stored as data is a 
business decision. 



What about documents? [2] 



So, why ISO 15926? 
ISO 15926 is the foundation for optimized plant- and component 
integrated lifecycle information management  



Further reading 

Much more reading material can be found at 

 

http://15926.org   

http://15926.org/


 

 

 

Path forward 
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Path forward [1] 

千里之行，始於足下（老子） 
At present everybody waits for the other to do the first step.  

It is about time that leaders take that step. 
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Path forward [2] 
 Stop procrastinating, just DO it! (no more endless Roadmapping!) 

 Start a PoC (Proof of Concept) project 

 If you start using ISO 15926 share your findings with others in the process 
industries (don’t play your cards close to your chest) 

 Train some data modelers if you want to do your own mapping 

 Start working on developing SPARQL queries to provide information for 
your work processes and tasks 

 Train your IT personnel in managing a Semantic Web environment 
 Assist, through your SMEs, in fine tuning the ISO 15926 Reference Data 

Library 

 Demand from your software suppliers that they provide an ISO 15926 
Adapter for the software you are using, inasmuch these applications are 
generating data that you want to store in your Plant Information Archive 

 Demand from any company selling goods and/or services to you that they 
deliver their data in ISO 15926-8 format. 

 MANAGE THIS AS A PROJECT ! 
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