
Engineering disciplines sharing a common requirement modelling view.

specification and increasing productivity, 
the consortium predicts that projects can 
be completed 30% faster than the current 
state-of-the-art. This represents around 
a 20% reduction in overnight costs. 
Participation in EMBrACE also helps the 
consortium of large enterprises, SMEs 
and academia to gain a bigger share 
of markets such as global simulation 
software, expected to grow to USD 13.45 
billion between 2017 and 2022 at a 
16.5% CAGR. In doing so, partners play a 
role in the transition to a decentralised, 
lower emissions energy system which is 
needed to meet the expectations of the 
Paris Agreement on greenhouse gases.

EMBrACE
Co-designing cyber-physical systems to enable the energy transition

ADDRESSING THE CHALLENGE 
The next industrial revolution will be based 
around renewables, electric mobility and 
connected objects, bringing together an 
increasing number of players and domains. 
This energy transition will alter the design 
and operation of large, complex cyber-
physical systems (CPS) – such as power 
plants and aircraft – as these are organised 
into networks requiring vast amounts of 
energy. Given the tendency to fragment 
engineering processes into silos (causing 
over-specifications and a lack of system 
validation), a collaborative system-of-
systems approach is needed to avoid delays 
and excessive costs during this transition.   

PROPOSED SOLUTIONS
The project EMBrACE (Environment for 
model-based rigorous adaptive co-
design and operation of CPS) will make 
requirements easily understandable 
across domains. They can then be used 
to verify and optimise system design 
through co-simulation with domain-
specific models, ensuring alignment with 
real-world constraints and uncertainties. 
Various innovations make this possible. 
Firstly, a common requirement modelling 
language (CRML) will allow stakeholders 
to understand requirements and perform 
analysis, verification, validation and 
simulation from the very early stages of 
system design. Secondly, a model-based 
methodology for the engineering of complex 
CPS and IoT will cover all phases through 
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to operation, preventing costly last-minute 
modifications that put the original design 
into question. Finally, new approaches to 
code generation and support for several 
designs will allow large-scale system design 
and simulation for efficient CPLS modelling. 
This will be integrated into industrial IoT 
platforms using hybrid methods combining 
system simulation and data-driven 
approaches.  

PROJECTED RESULTS AND IMPACT 
EMBrACE addresses four main industrial 
domains: energy, air and spacecraft, 
manufacturing and the building sector. 
By reducing over-sizing and over-

Large-scale cyber-physical systems require cooperation between all stakeholders throughout the engineering lifecycle. The ITEA project EMBrACE 
will therefore provide an open, user-friendly environment for co-design based on a common requirements modelling language.
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