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Sweco Digital Twins
Full life-cycle digital twins for City Infrastructure and Complex Plant
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Local presence – global expertise

We combine a strong local presence with 
offering our clients access to the total 
knowledge at Sweco, to help you solve 
any challenge at hand. 

Europe’s leading architecture and engineering consultancy
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Buildings and urban districts

• Architecture 

• Sustainable buildings

• City planning

• Climate and environment assessment

• Parametric design

Water, energy and industry

• Renewable energy

• Electrification 

• Environmental impact assessment

• Efficient logistics and processes

• Water treatment and water protection

Transport infrastructure

• Railway and rail-bound traffic design

• Public transportation planning

• Cycling in cities

• Traffic and urban planning

Our segments and services

• More than 21,000+ experts across more than 100 disciplines
• 120,000 projects pa – almost 30 Bn sek pa



Digital Twin Scope and Type

The key is repeatability and scalability – with minimal marginal cost

Types of DT: Phases: Paradigms:

Network of networks
(e.g. A City)

Network of Systems
(e.g. transmission grid)

System
(e.g. Power Plant)

Process
(e.g. power generation)

Asset
(e.g. turbine)

Component
(e.g. burner)

The Purpose 
of the 

Twinned 
“thing”

Tactical
limited scope | limited duration | limited value

Strategic
full life cycle| federated | ongoing | new value



Digital Twin building blocks 

Design & Simulation Control systems 
& Sensors

Domain Expertise Data, AI & Analytics Digital Twin Apps

Urban planning, environment, 
infrastructure, transport, 
energy, water, sewage, asset 
management, facilities 
management, industrial plant 
design, FMEA, maintenance

Ontologies, knowledge 
graphs, AI, ML and advanced 
analytic algorithms

CAD, BIM, GIS, 
Scanning (point clouds & 
photogrammetry), 
AI/ML models, 
CFD/FEA models etc.

WebGL, AR, VR, mobile, PC 
apps and APIs

Process control, SCADA 
implementation, Sensor 
strategy, design & 
deployment, virtual 
sensors

Ex
am

pl
es

Structural models of all 
kinds, mathematical 
models and AI models.

Many types of SCADA and 
feedback loops, plus IoT 
sensor systems to 
transmit data from 
physical systems in real-
time 

Process and domain 
expertise across all major 
aspects of industry, urban 
development and 
infrastructure projects, as 
well as operations and 
maintenance.

Data management and 
analytics to transform raw 
data into insights based on 
customer and stakeholder 
needs.

Interface for humans to 
visualize and interact with 
digital twins

Bu
ild

in
g 

Bl
oc

ks

We work with existing data and combine our domain knowledge with yours to produce tactical or strategic 
digital twins that you can own and operate 



Example Digital Twins



2024-05-27

6

DT in City Management

Project information model
Overview plans
Detailed plan

Building Project

City Digital Twin
Federated digital twin

DP 1

DP 2

“Digital” urban planning process
Departments
Disciplines

Projects
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Urban Planning Process (Sweden)
Example Modeling process

Overview plan
In-depth overview plan

Structure plan
Plan program

Detailed plan real estate
development

Building permit Construction project Operate & 
maintain

Project planningEarly stages

Strategic planning

Detailed planning 

Parcel

Parcel Fabric

Early BIM

Revit

Urban development Model / project information model

“Volume study”

ArcGIS Urban

Regulation

GEOSECMA
Focus on 

Detail Plan

Structure plan

Illustrator
AutoCAD

BIM

Revit

AIM

Time to Insight?

• Water
• Sewage
• Electric
• Road
• Rail
• City Real Estate
• Commercial Buildings
• Residential Buildings

In
te

ra
ct

io
n

Political Engineering



Planning & Buiding Acts v Environmental Code
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How could we do it?

Mobile

VR AR

Screen



Enterprise Level Architecture 01

DT Interactive Applications 

Use Cases Determine DT 
Features

Intelligent Data Relationships

Common Data Environment, 
Data Warehouse / Data Lake

Dynamic Data Sources 
Systems of Record

Frontend

Backend  Framework

TeamCenter  
CAD / BIM

GIS / 
PLM

ERP / 
Asset

Sensor &
Control Data

Simulation / 
FEA / CFD

Cloud (optional)

CDE
AWS, Azure 

etc.API Layer

Elastic Knowledge Graph

Ontologies API Layer

DT Use Cases

Queries

VRMobile

ARWeb

Desktop



What is Different? 01

TeamCenter  
CAD / BIM

GIS / 
PLM

ERP / 
Asset

Sensor &
Control Data

Simulation / 
FEA / CFD

Cloud (optional)

CDE
AWS, Azure 

etc.API Layer

Elastic Knowledge Graph

Ontologies API Layer

DT Use Cases

Queries

VRMobile

ARWeb

Desktop

• Abstraction layer
• Capture explicit and implicit knowledge
• Machine and human readable
• Layered with Inheritance
• Modular
• Federated
• Data schemas
• Large number of reference 

ontologies already exist



TeamCenter  
CAD / BIM

GIS / 
PLM

ERP / 
Asset

Sensor &
Control Data

Simulation / 
FEA / CFD

Cloud (optional)

CDE
AWS, Azure 

etc.API Layer

Elastic Knowledge Graph

Ontologies API Layer

DT Use Cases

Queries

VRMobile

ARWeb

Desktop

What is Different? 01

• Elastic structure instantiated from source 
data, using ontologies

• All possible relationships between data, 
without coding

• Multiple concurrent logical data models 
without conflict

• Federated – no need to copy data
• Mutates in-situ as more knowledge 

captured and more data added
• Massively scalable



TeamCenter  
CAD / BIM

GIS / 
PLM

ERP / 
Asset

Sensor &
Control Data

Simulation / 
FEA / CFD

Cloud (optional)

CDE
AWS, Azure 

etc.API Layer

Elastic Knowledge Graph

Ontologies API Layer

DT Use Cases

Queries

VRMobile

ARWeb

Desktop

What is Different? 01

• Users do not need source applications to 
access data

• Same data available for every
application, in the right format for the tech

• Re-use without recoding - same API calls 
available, irrespective of source data

• Self-documenting, so you can ask the 
EKG what you can ask it



What is Different? 01

TeamCenter  
CAD / BIM

GIS / 
PLM

ERP / 
Asset

Sensor &
Control Data

Simulation / 
FEA / CFD

Cloud (optional)

CDE
AWS, Azure 

etc.API Layer

Elastic Knowledge Graph

Ontologies API Layer

DT Use Cases

Queries

VRMobile

ARWeb

Desktop

Virtual
Collaboration

Screen shot from AR (iPad)

Screen shot from VR headset



Urban Planning - Opportunities for improvement

• Each project reinvents the wheel

• Individuals in the projects gain experience, but the organisations 
as a whole do not systematically gain knowledge

• Knowledge about design and construction changes locked
in with project data

• Projects may have to re-do work due to late changes in the 
detailed plan

• Early decisions that could reduce carbon footprint in later 
projects missed

• Difficult to use multiple information models from many different 
stakeholders

• Silos persist and data not readily shared between them

• Processes are the same, only the navigation and creativity need 
to be different

• Repeatable stuff is context, creativity / innovation is core

• Constellation of people, developers, tools, styles and boundary 
conditions changes each time – digital twin can “record” the 
process and be used as a learning tool
§ Formalise organisational knowledge (collective intelligence)
§ Independent of constellation
§ Allows evaluation and articulation of newly created value 

(not drowned by context)
§ Repeat what works
§ Learn from mistakes

• Accessible historic data - replay any project or sub-project

• Create opportunity for early insights (across municipalities)

Waste, longer time, higher costs, greater risk, minimal re-use 
Difficult to meet triple challenge

Creates foundation for attacking the triple challenge
Creates the foundation for Smart City and connected citizens

There is no reason why Digital Twins  cannot be used to 
transform Urban Planning…..

….except there are no policies and 
decision makers don’t understand 




