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Electrical Energy has been the backbone of our society
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Energy Portfolio

Turnkey projects, switchgears and Power transformers, distribution Solutions, switchgears and
components for power transmission transformers with oil or cast-resin components for power transmission
> 52 kV (AC and DC) insulation. =52 kV (AC and DC)

Network control systems, protection Network planning & consulting, asset
and substation automation, telecontrol maintenance and maintenance management
systems, power quality. for grids and networks, metering services.
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Current Marketplace Drivers
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Evolution to a Smart Grid

From

Central generation and
central control

Load flow by Kirchoff’s law

Manual switching,
trouble response

Periodic maintenance
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Evolution to a Smart Grid

Central generation and
central control

Trading

increased fluctuations
reverse power flow

intelligent
residential devices

increased horizontal communication
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Evolution to a Smart Grid — penetration of renewables
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Evolution to a Smart Grid — inclusion of energy storage

Power capacity [MW]

NaS-Sodium Sulphur

Centralized

SMES-Super Conductive
Magnetic Energy Storage

1.000

CAES-Compressed Air
Energy Storage

Decentralized

8 Thermal SuperCaps-Super Capacitor
Storage
Primary Control:
Batteries, Flywheels, SMES

remark: all values approximated
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Evolution to a Smart Grid
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Project Neptune: |

with HVDC into
load centers

|
82 km sea cable

23 km earth cable
660 MW monopolar

Completion
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Evolution to a Smart Grid

Manual switching,
trouble response

Control
Center

Parameter
Database
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Evolution to a Smart Grid — built-in intelligence

2000 MW
Pump Load

OFF
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Evolution to a Smart Grid

Periodic maintenance
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...s0 what is a Smart Grid??? SIEMENS
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If one asks the SMART Grid - people...e.qg. IBM

Integration

Analytics &
Business
Intelligence

(Real time event analysis,
system performance metrics
financial tracking, usage
system diagnostics)

Business Optimization
(Asset mgt, utilization
replacement and upgrade
reliabilitv 2nd guality)
Infio
Business Ops
& Advanced Operations Future Operations
Strategic Planning

Replacement

Intelligence
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If one asks the Smart GRID - people...e.g. NYISO

Distribution
NYISO Control Center

-
-------- - G
Load

Serving Entity
I
[}

Distribution

r
Electronics

Distributed
Resource

Transmission
Substation

Distribution
Substation

T Industrial
Consumer

Residential
Consumer

< - - Communications
] Sensors

Commaercial

Consumer

Corporate Research, Siemens Corporation
page 18



SIEMENS

Scope of Smart Grid

Energy Delivery Energy Consumption
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Smart Grid Portfolio
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Intelligence v/s Operability

Intelligence

Advanced Metering |

Levels of Energy Intelligence
INnte lhgn;'m;e No power conversion flexibility

© controls No controls or optimization
No flexibility : '
Na antimizatian

Operability
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Picture of the Future

power plant

Grid
condition
monitoring

(red)
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Thank you very much!

Name: Dr. Madhav D. Manjrekar
Organization: Corporate Research, Siemens
Address: 755, College Road East
Princeton, NJ 08540, USA
Phone: +1 (609) 734 — 6566

Mail: madhav.manjrekar@siemens.com
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