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Siemens, 

by the numbers
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1

Automation #1

Industrial
software #1

2007

Selection of 

acquisitions Real world
Automation

Virtual world
Software

> $11 billion investment

2019

26,000 Software engineers are shaping the 

digital transformation

1) Cooperation

Digitalization is key to achieving next level productivity
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O&G and Chemical Go-to-Market

- from Products to Solutions -

✓ Strong footprint in the O&G and 

Chemical Industries

✓ Upstream, midstream and downstream 

applications

✓ Leading EPC and OO companies 

around the world use Siemens 

solutions for engineering and 

operations
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Siemens digitalization technologies optimize businesses

in the process industries along the entire asset lifecycle

Plant Design/ Engineering Installation/ Commissioning
Operation/

Maintenance

Identical 

twins

Identical data for all lifecycle phases

One data model on all levels, consistency in communications

Optimization through Digitalization
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With digitalization Siemens connects 

engineering, commissioning, and operation seamlessly
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FEED
Modernization 

& Revamp
Concept / Pre-FEED

Operation & 

Maintenance

Detail 

Engineering

Construction &

Commissioning
Shutdown

Customer View

Field Operator & HSSE Training

Asset Lifecycle ManagementProject Data Hub

Operations IntelligenceEngineering Handover

Design Review AS Built Process Asset Integrity Management

Modernization, Revamp & Shutdown (DCS Systems, Plant extensions, etc.)

Digitalization – The Integrated Approach 

Page 7
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High Level Business Process 

Simulation

Pre-FEED 

Design
PFD

Equipment

Spec

P&ID

3D Layout/ 

Design

I&C FDS
Process

Automation

Electrical 

Design

Cabling
Raceway 

Design

Pipe 

Design

Pipe Class 

Mgmt.

Piping ISO

CSAHVAC

MTO

Mechanical 

Design

Procure-

ment

Construc-

tion

Commis-

sioning

Operations

Design 

Review

Panel 

Design

Legal/ 

Regulations

Detail Design

BY EPC

Cost

Estimation

Concept. 

Design
PFD

Equipment

Spec

P&IDCost

Estimation

FEEDConcept, Pre-FEED
Operation & 

Maintenance

Detail 

Engineering

Construction &

Commissioning
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Challenges & Business Requirements for the Owner/Operator

(Operative)

Productions

Management

Technical &

Business

Process

Integrity

HSE-Q

Process Safety

Management

Knowledge

Capture &

Re-Use

Operations

Efficiency

(Data)

Supply Chain

Management

Concurrent

Engineering

Application

Integration

Industry/

In-house

Standards

Legal &

Regulatory

Requirements

Availability of

AS-BUILT

Documents

& Plant Data

Staff

Productivity

Operative

Engineering/

Modifications

Asset 

(Information) 

Lifecycle 

Management

Operation &

Maintenance

& Inspection

Actionable

Insight
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For which plant activities is the need for ready 

access to trustworthy information most critical? 

And what costs Owner/Operator for not having right data available?

Researched by

Source: Asset Information Management, Part I – The Case for Developing an AIM Strategy; ARC Advisory Group, July 2010

1.5% of annual sales, 

per year

Includes losses from 

availability, operating 

inefficiencies, higher 

CAPEX for modifications 

and increased maintenance

Compliance Audits

Emergency Response

64%

31%

38%

Shutdowns, Turnarounds

and Startups
54%

Modifications, Revamps

and Maintenance Changes

Maintenance and Reliability

Incident Investigation

32%

62%

59%

47%Asset Integrity Management

Process Safety Management
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The Intelligent Digital Twin for Process Industries

Operate & Maintain

Concept & FEED
Configurators for fast, 

best practice designs

Service and maintenance 

data for asset management 

Analytics for operations and 

maintenance optimization

Detailed design data

Design & Build

Digital fabrication,

virtual commissioning

Real time and historical 

asset generated data

Process simulation 

for concept selection

Learning algorithms 

Process data

Telecoms

Equipment data sheets

Electrical

Instrumentation

Automation System

Fire & Gas

P&IDs

Isometrics

3D drawings

Data Hub Safety System

Integrated EICT, designed 

for remote operations
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The Intelligent Digital Twin for Process Industries

Operate & Maintain

Concept & FEED
Configurators for fast, 

best practice designs

Service and maintenance 

data for asset management 

Analytics for operations and 

maintenance optimization

Detailed design data

Design & Build

Digital fabrication,

virtual commissioning

Real time and historical 

asset generated data

Process simulation 

for concept selection

Integrated EICT, designed 

for remote operations

Learning algorithms 

Process

Process & 

automation 

testing, ops 

training, what-if 

scenarios

Services

Predictive 

diagnostics, 

asset & 

production 

optimization

LifeCycle

Smart 3D view of  

facility for 

construction, P&IDs 

& maintenance 

planning, 

hazops, etc.

Equipment

Analytics and 

reporting for 

operational KPIs & 

equipment condition 

monitoring

“As is” 

Digital Twin



Unrestricted © Siemens 2019
Page 13 Siemens Digital Industries

Digital Twin based on Common Object Model Database 

Integrated Data Platform - consistent data anytime, anywhere

• Object oriented

• Single electronic 

source

• Open system 

architecture

• Global workspace

Maintenance

Pipe EngineeringElectrical Engineering

TAG 

ID

Data Sheets/Lists

EI&C Engineering

Process Engineering

3D model

Control 

Engineering
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High Level Business Process 

Simulation

Pre-FEED 

Design
PFD

Equipment

Spec

P&ID

3D Layout/ 

Design

I&C FDS
Process

Automation

Electrical 

Design

Cabling
Raceway 

Design

Pipe 

Design

Pipe Class 

Mgmt.

Piping ISO

CSAHVAC

MTO

Mechanical 

Design

Procure-

ment

Construction

Commis-

sioning
Operations

Design 

Review

Panel 

Design

Legal/ 

Regulations

Detail Design

BY EPC

Cost

Estimation

Conceptual 

/ Pre-FEED

Concept. 

Design
PFD

Equipment

Spec

P&IDCost

Estimation

Basic 

Engineering
Conceptual / FEED

Operation & 

Maintenance

Detail 

Engineering

Construction &

Commissioning

Operations

Asset 

Performance 

Management

Process Safety 

Management

Maintenance

I&C 

Mechanical 

Inspecitons
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Conceptual Design / FEED Data Sources

Process 

Simulation
• HYSYS 

• Pro/II

• gPROMS

• Etc.

Engineering, 

Design & Asset 

Database

3D Layout
• AVEVA

• Hexagon

• Bentley

• Etc..

Equipment 

Sizing
• HTRI

• Internal Tools

Cost Estimating
• Internal Tools

• Aspen CCE

Analysis & 

Reporting
• Office Tools

FEED Handover 

Package
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Capital Project Data Handover Destinations

Process Safety Management
• MI Inspections

• Corrosion 

• Loop Analysis

• HAZOP analysis

• Procedures & Training
Engineering, 

Design & Asset 

Database

Asset Management
• APM

• Condition Monitoring

• Etc..

Maintenance Management
• SAP

• Maximo

• MRO

• Others

Asset Portal / 

Technical Support
• Process Engineering

• Project Engineering

Project Data 

Handover
• 1D, 2D, 3D data 

• Documents
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Digital Enablement Digitalization Digital Reliability

The scalable concept for the Digital Twin

Asset Data

Simulation Data 

Design Data 

Process Model Data 

Forecast Data 

1D / 2D / 3D Data 

Virtual
Plant

Real Time Data

Optimization Data

Historical Data

Equipment Data

eLog Data

Alert Data

Real
Plant

Brings these worlds of

information together

✓ Quickly 

✓ Reliably

✓ Consistently

✓ Seamlessly

Origins of data and

access to visualization tools 

should be transparent to the user



Unrestricted © Siemens 2019
Page 18 Siemens Digital Industries

Operations Asset Portal

Operational DataTechnical Data

Asset Database
3D CAD, 3D Reality Models e.g. 

laser scans, URL’s

Operations Database
KPI / Dashboards / Analytics

Wells Topsides
Condition 

Monitoring
...

Engineering 

Data
Data Management:

Eng. Attributes, 

XYZ position, URL’s
Etc

Master TAG 

Register

Work Permits

CMMS

(MRO, etc.)

Change 

Management 

Further data 

sources

PIMS 

(e.g. OSI PI)

Business 

Intelligence

Historian Data 

Scheduling

DCS 1 DCS n

Document 

Management

System

3D CAD & 

Reality Models

Walkinside 

Internal

Browser 

Window

3D 

Orientation

Proximity 

Search

Status 

Display

Filter 

Functions

Data Analytics



Unrestricted © Siemens 2019
Page 19 Siemens Digital Industries

Operations Asset Portal

Engineering Data

Technical 

Documents

3D Data

Real-Time Data

Maintenance Build 

& O/O Data Model
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Capital Project Data Handover Destinations


