
1 ALSTOM © 2010 Confidential

GRID

New Smartgrids
Deployment Challenges 

Laurent SCHMITT
Alstom Grid, VP Smartgrids Solutions

30 September 2010



Products & Services
Power

� Nuclear, thermal & Renewable
� Carbon Capture & Storage
� Automation

Grid
� HVDC
� Network management 
� Substations

Transport
� Rolling Stock
� Infrastructure & systèmes
� Systems & Services

Transversal Technologies
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Complete Offering in Clean Energy & 
Transportation Infrastructures



� 1. Maximize CO2 free energy and reduce environmenta l impacts
Enable renewable grid connection and improve thermal generation flexibility
Maximize dispatch of intermittent renewable generation (wind, solar)
Integrate distributed generation, eco-buildings and electric vehicles
Develop new energy storage capabilities

� 2. Improve energy efficiency across the value chain
Optimize real-time CO2 free energy delivery to end-users
Maximize energy flow in constrained and aging grids
Enable end-users dynamic participation to the market (“prosumers”)
Integrate smart metering and demand side information integrate

Key Drivers for Smart Grids

� 3. Increase Grid Reliability and Stability
Estimate Grid Asset condition through real-time and react accordingly
Prevent transmission blackouts and minimize outages in distribution
Monitor Grid stability / oscillations and implement Defense plans/Grid self 
healing



The Flexibility Challenge
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Av. Power
(MW)

Duration
Reaction
time

Application
Time
horizon

Smart Grid technologies will allow new sets of 
regulated/unregulated flexibility services

Regulation

Reserve

Black Start

Grid < 200 

Minutes

< 10 Hours

< 200 

Minutes

Hours

< 200 

Grid 
security

Power Quality

Load Shifting

Minutes

Seconds

Hours

Hours

Hours

Minutes

Demand Reliability

Quality
Power 
Quality

< 10 Hours

Seconds

< 10 Minutes

Load Management

Minutes

Seconds

SecondsHours

Seconds

> 50 Hours

Generation

Renewable Power Quality Minutes

Hours“Traditional” Peak 100 - 1,000

RE Peak & Base Load < 100 

Minutes

Seconds< 100 

MinutesArbitrage Weeks

Minutes

Hours

Each services needs to be mapped against specific market regulatory 
structures



Wholesale Markets
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Long-term Energy/Fuel/
CO2 Trades

Long-term Energy/Fuel/
CO2 Trades

Transmission
Capacity Rights

Transmission
Capacity Rights

Balancing 
Entity

Balancing 
Entity

Smart Wind

Urban Grids
Smart 
Hydro

Smart 
Clean Coal Smart 

Combined 
Cycle

The SmartGrid efficiency value chain

Virtual Power Plant are critical agents to guarantee 
efficiency across the entire value chain



Need to map Smart Grids service value & cost 
impact on the various actors of the value chain

Standby Reserve 
30-50% / 50MW 
Large Thermal

10-15% / 500MW
Nuke Plants 
10% / 1000MW

Commercial
Buildings

Hydro Plant
1% / 100MW
Wind Plant

10% / 20MW

Grid 
Outages 

10% / 60GW

5-10% / 60GW 

Industries 

Speed 

Base
30-60% / 10MW
Peak Shaving
10-20% / 10MW

Base
20% / 5kW

Peak Shaving
20% / 5kW

40%

30%

100%

20%

5-10%

10%

60%

2%

Generation Grid & Load Consumptions

Average System 
Generation Mix

Average System
Consumption Mix

Variable 

60%

20%

Transmission
Substations 

Transmission
Losses

2-3% / 100GW

Grid
Congestions

2-3% / 100GW

Distribution
Substations 

Distribution
Losses

End Use 

20-30% / 30MW

Potential revenue gain 
per Unit Average Unit 

SizeDraft to be refined



Electric Utility Evolution

1980 201020001990

•Open grid access
•Genco divestiture
•Wholesale electric mrkt

Competition

• Distributed intelligence
• Customer choices
• New energy eco-system
• Micro-grid
. 

Smart-Grid 

•Vertically integrated
•Cost-based operation
•Physical infrastructure

Classic



Critical Smartgrids technologies

Generation Grids Consumption

Smarter 
equipment 
Smarter 
equipment � HVDC

� FACTs (Flexible AC Transmission System)

� NextGen digital substations

Smarter grid 
management
Smarter grid 
management

� Grid management systems 

� Renewable energy management

� Wholesale market management

� DC Grids
� Electric Vehicle fast charging
� Grid connected batteries
� Wide Area Protection Systems

� Demand response management
� Online asset management
� Virtual power plant / Microgrid

management

TECHNOLOGY   EVOLUTION



Alstom supporting advanced pilot initiatives 
across the world

USA
� 10 Smart Grid 

projects submitted 
(DOE program), 5 
awarded

Europe
� FP7 Twenty project awarded 

2 Smart Grid projects 
submitted

Australia
� 1 Smart city project 

submitted

France
� 7 Smart Grid projects submitted
� 220 kV pilot Digital SS at RTE

UK 
� New digital 

substation with
NCIT (UK Grid)



Internet

Ethernet MMS IEC 61850

Storage 
D-EMS

Energy Gateways / 
Smart Meters

New Aggregator Role
Deregulated Regulated Services : CVPP 
Regulated Services : TVPP

Grid & Market 
Management Systems
(EMS-DMS-MMS)

Pilots need to evolve towards consistent 
multi tier decision IT frameworks

Ethernet Webservice CIM 61968/970

Generation 
D-EMS

Building 
D -EMS

District 
D- EMS

Infrastructure D- EMS

Embedded D-EMS

Centrally 
Dispatched

Distributed 
Controls 

���� �
‘… a step towards the future of 

electricity networks’

���� �
‘… a step towards the future of 

electricity networks’



Pilots require demonstration of end to end 
integrated services within Grid clusters

Increased energy 
density 

during peaks 

Deregulation & 
Real-time Pricing

Smart Energy 
Positive Infrastructures

Difficulty 
to expand Grid 
Infrastructures

Virtual Power Plant / Microgrids
An Eco city with generation and consumption capacity 
above 100MW interconnected with the global energy 
wholesale.

Consumers 
turning 

to “Prosumers”

Integrated
Mobility Services

New urban eco campus are ideal clusters to roll 
out these pilots
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