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MMC Power Modules

Full H-Bridge
uac‘
Topology of cascaded L ] ] . Ui —I """"""""
H-Bridge converters e Uacl 0 .
patented 1975 | \
\J J J _Udc_ """""""""""
Half H-Bridge U
ac
Topology of cascaded U Yae] ™ | j
Half H-Bridge converters de 0 >
patented 2002 Y PEEENPEN
"on" "off'

Energy Sector / Power Transmission Solutions




MMC for HVDC PLUS SIEMENS
Utilizing Half Bridge Power Modules
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HVDC PLUS SIEMENS
Generating Perfect Output Voltages
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PLUS Technologies

Features and Benefits of MMC Topology

+ Virtually Harmonic Free Output Voltages
e typically no filters
e standard components (e.g. transformers)

+ Low Switching Frequency
e low converter losses

+ Compact Station Design
e minimum number of primary components
in the converter station

%+ High Modularity in Hardware and Software
e various topologies possible
Half-Bridge, Full Bridge,
Single Phase, Cyclo-Converter
e maintenance friendly
e application of "mainstream" module IGBTs

4+ Easy to scale to various Output Voltages
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Trans Bay Cable 2010 SIEMENS
The First Project
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HVDC PLUS SIEMENS

Extended Features Transmission Systems

» Full Active and Reactive Power Control Capability
» System Black Start

» Operating under unbalanced system conditions
» AC Fault ride-through

» No Commutation Failures

» Compact Design perfectly suited especially for Offshore Platforms
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HVDC PLUS SIEMENS

Advantages for HVDC Transmission

Unipolar DC Voltage
Power reversal by reversing of the DC current

=>» fast power reversal possible (not limited by cable dv/dt capability)

=» parallel connection of converters on the DC side
to build Multiterminal Systems and DC Grids

Increased Energy Storage
Distributed storage capacitance

=>» Operation under unbalanced AC system voltages

e \/oltage balancing

e Operating through unbalanced AC system faults
=» Providing fault currents to the AC system
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HVDC PLUS - Thoroughly Tested (1) SIEMENS

Power Block-Deblock -- Extended Simulator Test
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SIEMENS

HVDC PLUS - Thoroughly Tested (ll)

Commissioning Tests
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HVDC PLUS SIEMENS
About 5.000 MW under Contract after Trans Bay Cable

Project MW Location In Service Year
Trans Bay Cable 400 USA 2010
Borwin2 800 Germany 2013
Helwin1 576 Germany 2013
INELFE 2*1000 France-Spain 2013
Sylwin1 864 Germany 2014
Helwin2 690 Germany 2015
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SIEMENS
Full Bridge Power Modules for SVC PLUS
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SIEMENS
SVC PLUS Portfolio

+/- 25 Mvar HY
+/- 35 Mvar

8 kV — 15 kV
+/- 50 Mvar ‘

+/-100 Mvar

and above

® o .
MSR SVC PLUS
® MSC +/-25..4/-50 Mvar
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SVC PLUS SIEMENS

All-in-One Containerized

Cooling System Converter Control&Protection
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SVC PLUS SIEMENS
Modular Multilevel Converter (MMC)

Converter Power Module
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SIEMENS

SVC PLUS Thanet with MSC and MSR, UK
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SVC PLUS

Summary Contract awards

Project

Penrose & Marsden
West of Dusson Sands
CMC Seguin

TVSZ / Tikhvinski
Goliat Hyggevatn
Qasco

Wycarbah, Duringa, Bluff
Rio Branco

Gwynt y Mor

Lincs

Haywards

London Array

Mocuba

Thyssen Krupp
Greater Gabbard
Kikiwa

Thanet

No of units / Type

2x2 SVC PLUS M
2x SVC PLUS L
2x SVC PLUS C
1x SVC PLUS C
2x SVC PLUS M
1x SVC PLUS C
3x SVC PLUS C
1x SVC PLUS L
2x SVC PLUS L
2x SVC PLUS L
1x SVC PLUS C
4x SVC PLUS L
1x SVC PLUS M
1x SVC PLUS C
3x SVC PLUS L
2xSVC PLUS M
2xSVC PLUS M

Customer

Transpower (New Zealand)
Dong Energy (UK)

CMC Steel (USA)

TVSZ (Russia)

ENI Norge

Qatar Steel Company (Qatar)
Powerlink (Australia)
Electronorte (Brazil)

RWE npower

Lincs Windfarm Ltd. (UK)
Transpower (New Zealand)
London Array (UK)

EdM (Mozambique)
Thyssen Krupp (USA)

Greater Gabbard Offshore Ltd (UK)

Transpower (New Zealand)

Thanet Offshore Lid. (UK)

34 units under project execution / commercial operation
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In Service Year

2013
2014
2013
2012
2013
2012
2012
2011
2012
2011
2013
2011
2011
2012
2010
2010
2009
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C. Bartzsch, Dr. H. Huang, T. Westerweller - Siemens, Germany
Dr. M. Davie gﬁh Electrlcal Power, Austrahc




