
Engineering Information: The Missing Foundation of Digital Transformation
AI, digital twins and lifecycle engineering all depend on the same prerequisite: Reliable engineering information. As the process industries move towards data-driven engineering, the focus is shifting from documents to integrated information models. These models link the engineering disciplines together across the entire lifecycle of a plant.
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Imagine a project in which process engineers, piping designers, automation specialists, and plant operators all access the same engineering information throughout the entire lifecycle. Process changes would be immediately visible in the plant design; equipment specifications would be consistent; and procurement would receive validated technical information instead of manually compiled document packages. Upon handover to operations, existing engineering knowledge could be reused rather than being rebuilt from scratch.
However, the reality today is quite different. While almost all engineering disciplines work with powerful software, information is still predominantly exchanged via documents. Process flow diagrams, R&I flow diagrams, data sheets, tables and PDFs serve as information carriers. Each discipline manages its own view of the plant. Information is transferred, validated and synchronised multiple times.
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As project sizes increase, the limitations of this document-centred approach become apparent. Engineering teams spend a great deal of time coordinating information rather than doing engineering work. Changes are implemented with a delay, inconsistencies arise and valuable knowledge is lost during the transition to plant operation.	Comment by Golowko, Natalie: QUOTE 1 / Text bitte als Zitat einfügen
This comes at a price! The engineering effort required is high, and the need for changes during the construction phase remains considerable. Furthermore, during the operational phase, hardly any usable data from the engineering phase is available for maintenance, revamps, and change management.
Therefore, the real challenge is not to introduce further engineering tools. The challenge lies in making engineering information consistently available throughout the entire lifecycle.	Comment by Golowko, Natalie: QUOTE 2 / Text bitte als Zitat einfügen
Engineering needs information models rather than more documents 
Engineering documentation will remain indispensable. Drawings, specifications and data sheets are contractual documents that support assembly and communicate engineering decisions. In digital engineering, however, the document is not the carrier of the information content. Rather, behind the document lies a database based on semantic information models. Documents, drawings and lists are merely visualisations of the database information, designed to make it readable and understandable to humans. Information relating to an object is stored only once in the database and can be used to create various representations, such as lists, R&I diagrams and 3D models.
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Modern lifecycle information management takes a different approach. Rather than exchanging documents, the different disciplines share structured engineering information. Process engineers define process functions and operational requirements, while plant designers develop the structural plant model and mechanical engineers add equipment specifications. Automation specialists, in turn, add control information. Procurement and operations teams build upon the same engineering objects rather than creating new information in parallel. Documents do not disappear in this process; they become outputs of a shared engineering information model rather than the source of engineering knowledge.
This subtle shift is fundamentally changing the way engineering teams collaborate. Information can be continuously enriched rather than having to be recreated at every project milestone. Changes become visible much earlier across disciplines, and engineering teams spend less time reconciling conflicting information and more time solving engineering problems. One of the key drivers of this transition is the emergence of standardised lifecycle information models.	Comment by Golowko, Natalie: QUOTE 3 / Text bitte als Zitat einfügen
DEXPI 2.0: The information model for early engineering phases
The question is: how can engineering information be kept consistent when numerous disciplines and software systems are working on the same project? The answer is not another engineering tool, but a common information model. This is where DEXPI 2.0 makes a significant contribution. Originally developed as an exchange standard for intelligent R&I flow diagrams, DEXPI has evolved into a comprehensive process and plant information model for the early engineering phases. Rather than focusing solely on document exchange, DEXPI 2.0 provides a standardised representation of engineering information spanning process engineering and basic plant design. The model captures the topology of a process and the underlying engineering semantics, including process functions, equipment objects, piping systems, instrumentation, and their relationships. All elements become part of a consistent digital information structure that can be interpreted by different engineering applications.
This fundamentally shifts the focus from standardised engineering software to standardised engineering information. Engineering information grows continuously throughout the lifecycle. From process development, through basic and detailed engineering, to commissioning, operation, and revamps, all stakeholders contribute to the same engineering objects. A pump, for instance, evolves from a process requirement to a specified asset and finally to an installed asset with its own operational history. No new objects are created; only new information about the same object is added.	Comment by Golowko, Natalie: QUOTE 4 / Text bitte als Zitat einfügen
The benefits of lifecycle information management
The transition from document-centred engineering to lifecycle information management is often discussed in the context of digitalisation initiatives. In practice, however, the strongest arguments are operational. Organisations that establish integrated engineering information models consistently report measurable improvements in project delivery. The manual transfer of engineering data between disciplines is significantly reduced, and engineering teams spend less time validating information and more time solving engineering problems. As all disciplines work from the same basis, parallel engineering becomes considerably easier. Process engineers, pipework designers, automation specialists and mechanical engineers can work simultaneously while maintaining a consistent information base.
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The resulting improvements extend far beyond engineering. Higher-quality information reduces the coordination effort required in procurement, assembly and commissioning. Furthermore, reliable engineering data simplifies the handover to operations. There, it supports maintenance, plant modifications and change management throughout the entire service life. Experience from industrial projects suggests a reduction in engineering effort of between 20 and 40 per cent, although the exact figure depends on the maturity of engineering standards, reusable templates, and organisational processes. Projects using highly integrated engineering approaches have also demonstrated change rates of less than two per cent, showing how improved information quality directly increases installation productivity. This is why lifecycle information management is becoming an increasingly strategic issue, not only for engineering contractors, but also for operators of plants with service lives spanning several decades.
Why standards are becoming strategic 
No single information model can describe every aspect of a process plant throughout its entire life cycle. Process engineering, detailed equipment specifications, three-dimensional plant models, procurement, operation and maintenance all require different information at different stages. Therefore, the challenge is not to create a universal standard, but to ensure that different information models work together seamlessly. This is precisely the direction in which the industry is currently moving.
DEXPI 2.0 provides a standardised process and plant information model for the early engineering phases, describing process functions, engineering objects, and plant topology from conceptual design to basic engineering. As the project progresses, further standards contribute supplementary information. CFIHOS defines the structured information requirements for project handover and operation, while FL3DMS addresses the management of three-dimensional engineering information throughout a plant's entire life cycle. International semantic standards, such as ISO 15926 and the emerging Industrial Data Ontology (ISO 23726), establish common concepts and relationships. This ensures that information remains interpretable across software platforms and throughout decades of plant operation. Rather than competing with one another, these initiatives are increasingly complementing one another.
Perhaps the most significant development is that they are no longer evolving independently of one another. Eleven industry associations, standardisation organisations, and user groups are now jointly aligning their information models through the 'Asset Lifecycle Information Management' (ALIM) best-practice initiative. They are working together to harmonise the definitions of process functions, engineering objects, equipment classes, tags and semantic relationships across the entire plant lifecycle. This collaboration marks an important shift: whereas engineering interoperability used to focus primarily on the exchange of files between software systems, today the emphasis is on sharing a common understanding of engineering information. If engineering objects have the same meaning regardless of the software used to create them, information does not need to be translated every time it crosses an organisational or technical boundary. For operators, EPC contractors and technology suppliers, this reduces integration efforts, improves data quality and creates a far more robust foundation for lifecycle information management.
The foundation for AI and digital twins
With the advent of artificial intelligence, this development is taking on even greater significance. AI can only perform as well as the information on which it is based allows. Large language models such as ChatGPT utilise structured semantic relationships between terms. Similarly, industrial AI requires structured semantic relationships between process functions, equipment, pipework, instrumentation, and plant objects. Without this foundation, AI can search through documents, but it cannot understand engineering contexts.
Therefore, lifecycle information management not only creates more efficient engineering processes but also forms the basis of information for AI-supported design reviews, engineering co-pilots, digital twins and data-driven asset management.
The next stage of digital transformation
Over the past few decades, the process industry has digitised its engineering tools. The next stage of development now focuses on the engineering information itself. Organisations that establish integrated lifecycle information models today are therefore improving their engineering processes. They are also creating a shared information base for AI, digital twins, and the consistent application of engineering knowledge throughout a plant’s entire lifecycle.
In the coming years, the real competitive advantage will not lie solely in better software tools, but in the ability to make engineering information consistent, reusable and accessible across systems.	Comment by Golowko, Natalie: QUOTE 5 / Text bitte als Zitat einfügen
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