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AM 2030 from a 
Siemens Energy 
Perspective
“Not as simple as paper printing….yet!”

Kan 3D-printing i metall någonsin bli lika enkelt som pappersutskrifter?
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Siemens Energy and Our Products
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Introduction
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Rotor2

Single shaft gas turbine: 

• Cold end drive  

• Rotor speed 6,600 rpm

Same core design 

for 50/60 Hz applications

Tilting pad type bearings

Turbine4

Bolted 3-stage turbine

High exhaust energy giving 

excellent Cogen/CC 

characteristics

Combustor3

Annular combustor with

passive damping

30 dual fuel DLE burners

Robust and fuel-flexible dry 

low emission (DLE) system

On-load fuel changeover 

capability 

1 Compressor

All-welded 15 stage compressor 

rotor

Vertically split compressor casing

3 stages of variable guide vanes

SGT-800 industrial gas turbine 
Core engine

2
4

1 3

Simple and robust design

Excellent maintainability

Simple, robust design 

with a two-bearing rotor

Compact and modular design 

for easy on-site maintenance

Flexibility Performance Serviceability
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Gas turbine portfolio
The right engine for every requirement

Power Generation / Mechanical Drive, Performance at ISO conditions
SE GP G S GO MK
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450 MW

329 MW

187 MW

310 MW

215 to 260 MW

117 MW

50 to 62 MW

40 / 34 to 41 MW

33 to 35 / 34 to 36 MW

27 to 37 / 28 to 38 MW

24 / 25 MW

10 to 14 / 11 to 15 MW

8 / 8 to 9 MW

5 / 6 MW

4 to 6 MW

593 MW

405 MW
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SGT5-9000HL

SGT5-8000H

SGT5-4000F

SGT5-2000E

SGT6-9000HL

SGT6-8000H

SGT6-5000F

SGT6-2000E

SGT-800

SGT-750

SGT-700

SGT-A35

SGT-600

SGT-400

SGT-300

SGT-100

SGT-A05 

Aeroderivative gas turbines Heavy-duty gas turbinesIndustrial gas turbines

SGT-50 up to 2 MW
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Orlando (US)

Worcester (UK)

Berlin (GER)

Finspång (SWE)

Today Siemens Energy is one of the world leaders in
design and production of AM components

Nuremberg (GER)

CLT / WS

Siemens 

Energy 

experience    

& capability  

today covers 

more than…
>1.500.000

operating hours on 
Siemens Energy turbines

>12 years

experience of PBF*

60
components already 

commercially implemented by 
FY20

60
industrial 3D printers worldwide;

one of the biggest PBF fleets

>200
dedicated AM engineers

>1.200
components identified

for AM until 2025

* PBF = Powder Bed Fusion or also known as  Selective Laser Melting (SLM)
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The Hype and the “Valley of Tears”: Early Examples 

1 2
2009 - 2015

3 4
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The Hype and the “Valley of Tears”: Early Examples
Our AM-journey at Siemens Energy in Finspong (”not only success”)

2009 2013 2018

Pre-Mature Hype?

Disappointment: ”It is 

not just 3D-Printing! It 

is much more

complex…”

2021

Perceived Fitness of the 

AM-Process

Question 

2015/16: How do 

we realize our 

vision with AM?

2015
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The Hype and the “Valley of Tears”: Early Examples 
Example #1: Repair of Burners

RaBuTiR

(Rapid Burner Tip Repair)

Traditional Repair through 

Replacement and TIG-welding

Repair Volume with Selective 

Laser Melting (SLM) = RaBuTiR 

(Rapid Burner Tip Repair)
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The Hype and the “Valley of Tears”: Early Examples

Before the repair After the hybrid-style repair

>3500 units have been produced – serial repair reached
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The Hype and the “Valley of Tears”: Early Examples 
Example #2: Intelligent Manufacturing of Burners

Printing takes place in an EOS M400-4 machine with 4 lasers
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The Hype and the “Valley of Tears”: Early Examples i-BuMa

(intelligent Burner Manufacturing)

Conventional

thinking

Additive 

Manufacturing 

thinking

Function & performance improvement

Designed in NX

13 → 1 parts
system simplification

26 → 3 weeks
lead time reduction

22%
weight reduction
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The Hype and the “Valley of Tears”: Early Examples

i-BuMa (intelligent Burner Manufacturing)

• 8 burner fronts are 

printed in the same 

batch 

• each laser melts two 

burner heads
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Establishing an Industry

1 2

3
2016 - 2025

4
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Establishing an Industry
We need documented processes

Process Steps Metal 

Additive Manufacturing

CAD preparation

Machine preparation

Process preparation

Build process

Heat treatment

Ultrasonic Cleaning

Testing

Inspection

Support removal

+ Other postprocessing methods with additional

Siemens Energy Supplier-base

Test & Certification

Postprocessing

Manufacturing

Build preparation
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Establishing an Industry
Fields of use and application

Rapid Repair 

▪ Product: SGT-700/800

▪ Component: Burner tip

▪ Benefit: 

− 90% lead time reduction

▪ Status: In commercial application 

since 2013

Spare parts on demand

▪ Product: SGT-1000F

▪ Component: Burner head

▪ Benefit: 

− Reduced lead time 

by up to 40% 

▪ Status: In commercial application 

since 2016

Rapid Prototyping

▪ Product: SGT5-4000F

▪ Component: Turbine Vane

▪ Benefit: 

− Development time reduction by 75 

%

− Early validation of NextGen 

Designs

▪ Status: Tests ongoing

Rapid Manufacturing

▪ Product: SGT-700/800 

▪ Component: Burner

▪ Benefit:  

− Higher performance 

− 85% lead time reduction

▪ Status: Final testing phase
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Establishing an Industry
“In-Wall Cooling” Instead of Traditional Casting
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Start of L-PBF* 

journey

Burners ready for

serial production

Swirler

In serial production

Ring Segments & 

Vanes ready for serial 

production

Scaling-up Inventory 

reduction programs

North Star aspiration: 

blades ready for 

serial production

2013

1985

First  Powder 

Bed Fusion 

demonstrators

2022

First  Electron 

Beam Welding  

application

• Materials Solutions 

Acquisition

• Finspong

Workshop 

Inauguration

2016

2008

2025

2020

Scaling-up serial 

production 

~1.200 

components 

qualified for serial 

production 

Burner  Repair 

In serial production

Siemens Energy was an early adopter of AM technology
and has successfully moved into serial production

* L-PBF = Laser Powder Bed Fusion or also known as SLM Selective Laser Melting

From R&D to serial parts production with SLM technology in 10 years

2021

MSL_Siemens - Additive Manufacture - Final Version.mp4
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Challenges

• Material knowledge

• Design culture

• Stand-alone software

• Training

• Machine performance

• Quality issues

• Health and Safety concerns

• Development Speed

Halfway up the Digitalization Staircase:
The Challenges 2021

2009 2013 2018 2020

Perceived Fitness of the 

AM-Process



A. Graichen | Siemens Energy AB 

Unrestricted © Siemens Energy, 2021

20

2021-12-07

Connected 

Workshop 

“Connected Workshop” through MES/QMS and Use-Build Job Simulations 
Traditional 

Workshop  

Learning 

Workshop

Intelligent 

Workshop

Autonomous 

Workshop 

“Learning Workshop” through Big Data Analytics and Machine Learning

“Intelligent Workshop” through robots VR/AR and AI 

“Autonomous Workshop” through Closed Loop & Self 

Healing Processes, gas turbines order spare parts by 

themselves (2025)

Establishing an Industry 
Where are we now?
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Learning Workshop: The ”AM Cockpit”

Powder Bed Deviation (from 

perfect recoating)

4 jobs overlaid over each other
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The AM Cockpit supports the industrialization activities & 
Example build

Initial 

Prototype

Test Print 1

Improved

Prototype

Test Print 2

Final Prototype

Test Print 3 incl. 

Acceptance

corridor; 

considered as 

”Good Master”

Layer

S
e

v
e

ri
ty

S
c

o
re

G3 = Prototype

Phase ends

NCR n:1 NCR n:2

FAI Print ”n”

G4 = Limited Sales

Release; Serial

Manufacturing Starts

Prototyping Phase = only Nicolin 

Workshop; no NCR is created if powder

bed deviates from expected

iPPQ = Pre-Industrial Phase = preferably A-

Workshop for serial manufacturing; NCR is 

”always” created due to PBD, but unclear

what rules apply

Serial

Manufacturing

Print ”m”

G5 = Unlimited

Sales Release

?

Technical activity aimed at improving

3D-printing behavior

CAD

Printed with failed support

One layer in AM Cockpit

3D-visualization in AM 

Explorer

Possibility to 

show other 30+ 

sensors too; 

even alarms
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“…as simple as paper printing!”

1 2

3 4
Outlook into the 

Future

ISA95

Programmable

Logic Controller

Supervisory Control

and Data Acqu.

Manufacturing

Execution System, 

MOM

Enterprise Resource

Planning

AM 

Cock

pit
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Identified Focus Areas for Digi 2.0

1. CAD

2. PLM & 
Traceability

3. Process 
Preparation/ 
Simulation

4. Maintenance
& Fleet Mgmt.

5. Process 
Monitoring

6. Manufacturing
Execution & 

Post Process

7. Automation

8. Powder & 
Material DB

9. InfoSec

10. AI
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“…as simple as paper printing!” 

Internet of Things

Robotics & Automation
Digital Warehouses
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“…as simple as paper printing!”

Enabling Hydrogen 
Combustion

Remote Manufacturing 

Robust Supply Chains
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Zero Emission Hydrogen Turbine Center
The future energy system 

Develop the gas turbine test facility towards a zeroemission

demonstrator plant by:

• Utilize power from turbine test runs to produce hydrogen in an electrolyzer

• Installing solar panels for continuously hydrogen production

• Use produced hydrogen as turbine fuel to reduce LNG consumption

• Operation planned to start in 2021

Funding gratefully acknowledged 

Swedish Energy Agency and EU 

ERA-Net Smart Energy System

Demonstration plant at Siemens Energy test facilities in Finspong, Sweden
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SUMMARY: The History of the Future

Proto 

typing
Integrated

Manufacturing

3D-Printer 

Network

Commercial 

Production

& Repair

IoT for Industrial 

AM
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Andreas Graichen  

Group Manager Industrialization & Digitalization

Additive Manufacturing 

Siemens Energy AB 

https://www.siemens-energy.com/
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Additional Material 

https://www.siemens-energy.com/global/en/offerings/power-
generation/gas-turbines/sgt-800.html

https://www.youtube.com/watch?v=fr5eDxiYqEs&list=PL98wx66MtSOD
R13zytiNNNUbp3YsasAc4&index=2

https://www.siemens-energy.com/global/en/offerings/power-generation/gas-turbines/sgt-800.html
https://www.youtube.com/watch?v=fr5eDxiYqEs&list=PL98wx66MtSODR13zytiNNNUbp3YsasAc4&index=2
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Disclaimer

Subject to changes and errors. The information given in this document only contains general descriptions 

and/or performance features which may not always specifically reflect those described, or which may undergo 

modification in the course of further development of the products. The requested performance features are 

binding only when they are expressly agreed upon in the concluded contract.

All product designations may be trademarks or product names of Siemens Energy Global GmbH & Co. KG or 

other companies whose use by third parties for their own purposes could violate the rights of the owners.

© Siemens Energy 2021

Main entity (global):

Siemens Energy Global GmbH & Co. KG

Otto-Hahn-Ring 6

81739 München

Germany


