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Rotor

Qualification of composite materials and components
« 70- and 90-meter testing facility certification approval

« Accredited testing of specimens and components / .

Industrialized manufacturing
* Experimental tests in the “BladeMaker“ demonstration center
« Validation testing of manufacturing processes and materials

* CNC-controlled production cell with 2 ccoperating 6-axis gantries l

—_—
~ Fraunhofer
IWES

Drive trains and grid connection

DyNaLab with 10 MW drive performance/ peak 15 MW

Nominal torque: > 8.6 MNm

Rotor load application unit for dynamic bending moments, thrust and radial forces 5.
Artificial grid: 44 MVA installed inverter power

Technical reliability of mechatronical systems

Planning and implementation of systemtests, accelerated lifetime tests

Model validation

. & & s s

Z Fraunhofer
IWES

B 2.5~ 7% pd B @#4aP)3E-T 5 (DyNaLab)
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Achim Berge Olsen, Managing Director
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wind energy solutions

Technologie und Produktion
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30. July 2012
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Terminal Area in total: 3,000,000 m2

Wind Energy Area: 250,000 m?
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Gas turbine plant Berlin “Huttenstrae”

= 130,000 m* plant area

= 68,700 m? built-up

= About 65% under crane coverage

Berlin plant (Manufacturing and Service
Employees 3,700
Women Proportion 19%
Number of Nationalities 46
Apprentices 250
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SIEMEND

Siemens has more than 65 years experience in gas turbine technology

1949
Westinghouss installs first
1904 cammertally used combyston 1972
F;numlk_‘tiou turbine in the US B:ﬂll'l 201 2016
of turbine 1¥gas turbine for power World's largest GT, Berlin
factory 1961 ot e i, efficiency record Shipment of the
Berli Commercial opera- SGTS-B000H th
ot tions of VM B0 | 1000 gas
World's largest 1980 turbine
single-shaft gas Delvery of V4.2 gas
‘ turbine (23.4 MW) turbine (148 MW) — today
known as SGTS-2000E
LT W | Uil N - - 11— - UL GO -
| ] i | 11 '8 1 | M i)
|| 1l i J [ i L]
1998
. “1962 Merger with 2015
‘oundaton of 4
Krahwerk Union AG 1978 asEnarouse Opening
1948 i d Word's most powedfil Clean Energy Center
Muetheim gas turbine 118 MW [VB4.1) Test center for
Start of gas turbines RAD activities 1996 = =
1% SGTS-4000F
Unrestricted © Siemens AG 2017
T - 72— 2
3.4F '3 F iRt L iw &
The Berlin Test Facility: SIEMENS

Testing & validation of Siemens large gas turbines

Get the performance benefits of rapid innovation

Provide reliable long-term operation in the customer's
power plant

Provide a validated fleet and proven quality to our
customers

Support gas turbine engineering to meet the triangle
of schedule, cost and time

Full scale gas turbine tests
up to 330 MW for 50/60 Hz

over 12,000
measurement channels Test innovations under the extremes of real gas

turbine operating conditions
Real time data stream ne ope g con i

to world wide engineering hubs

Since 1972

3.45 P 3§ B ik RIER %
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Full scale gas turbine test facility up to

400 MW at 50 and 60Hz,
speed variations at all load range +/- 10 %
(both rotation directions)

‘ooling Towers

Fuel gas + oil packages

Gas preheating system

upto(220° C)
®

Gas compressor

gas compressor

Gas preheating system

Water brake b R
= [O
?ﬁ__ M, I O ¢
AT .
¥4 1
Starter Motor \ Gas Turbine

Lube oil package

Exhaust diffusor

3.6 F*F f RihtsipliRu iy (FALE)
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Slefiens AG 2014 Al rights reserved
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CT Performance Monitoring

SIEMENS
Established Process and Collaboration

Site PDC l Engineering
Signal

lidati i
Raw data 43‘3‘.2_0?--) CﬂlClT.lc:(aﬂtlw <«—————— Engineering tools

Site
feedback
¥
Deviation Yes :
etected ———> Engineering support
¥ No
Release
Get Plgrformance Perf
B Report
Realize Corrective
Measures

Well established process with Service Engineering and the usage of engineering
tools ensures fast response if any performance loss is detected

B 3.8:F M3 4 FHISE LiF(F & e iR
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CT Performance Monitoring: SIEMENS
Optimized Performance and Minimized Degradation

Background

- Tracing of compressor efficiency is
another part of continous Compressor wash

performance monitoring. / - ,/ / I/

- Degradation effects depend on plant
location and compressor washing
cycles.

- Effect of compressor washing -«
activities can be easily quantified.

P" -
R

o u" .-.‘-'.-s...!_,‘i & » B 2 4 = o . s

& ﬁ u‘- i—:: e ] D oo By BASE LD —TT AN L0
: (=] R

&=y 28 o I~
1 - LY

B39 0 Sl 0 F R TR B ek b

Boundaries Long term data analysis
- Operational data continuously monitored
and processed by engineering tools

= Optimized washing schedule based on
customer specific key financial data and
degradation

Potential of Performance Optimization by
continuous monitoring

® 1.200.000 uss
= Washing interval too large: efficiency 880.000 US$
decrease and risk of non recoverable @ 750.000 US$
degradation ‘5 = ® 780.000 USS
- Interval too short: High washing costs, ® 800.000 US$
additional shut down might be needed g " A
1.450 .

Customer Benefit can include

= Increased availability due to reduction of
plant shutdowns

= Reduction of compressor washing costs

B3I05E2 sk 25 Fmad e R RAEHEZF T kb
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Customer
Value

Analyze What shall we do ?

What will happen ?
Why did it happen ?

Descriptive Diagnostic Predictive Prescriptive
Analytics Analytics Analytics Analytics
‘ Data Base &

Analytic Capabilities Total Plant Opti

Availability, Reliability, Maintenance
| ~~ Operational Flexibility, Starting Reliability, Outay
Risk Mitigation
Early Failure Detection
\ el
Time
Bl 3-11: £ licdp By A 4 2 G B2 HWP
The digital revolution
Siemens has been at the forefront since the beginning of the Industrial Revolution 4% Industrial
3 Industrial Revolution
2 Industrial Revolution
1* Industrial Revolution ﬂ
A P A Digitalization
Automation i
Electrification
Mechanical Production / :.'“ﬁy'"if L2t b
o "y o " -
Digitalization
is still being
M defined...

B3 12 40 T f i v gt et 1 £ er
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Digitalization and data transform how service SIEMENS
is delivered and create value for customers lngesssiby for Ufe

Domain Analytics Context — ivi

Fleet Center Solutions Remote Outage
Services

Remote Diagnostic
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