
10/13/2009

1

Electra: Doing Business with Energy Efficiency - Ljubljana, 15 Oct 2009
Sofia, 6-7 April 2009

G
. 
M

o
n
iz

z
a
 ï

E
le

c
tr

a
: 

D
o
in

g
 B

u
s
in

e
s
s
 w

ith
 E

n
e
rg

y
 

E
ff

ic
ie

n
c
y
 ï

P
o
w

e
r 

G
e
n
, 

T
ra

n
s
m

is
s
io

n
 &

 D
is

tr
ib

u
tio

n

Electra                                       

Doing Business with Energy Efficiency 

Thursday  15. October 2009, Ljubljana (SI)

Electra conclusions in the area of 
smart grids

Giuliano Monizza

Electra: Doing Business with Energy Efficiency - Ljubljana, 15 Oct 2009
Sofia, 6-7 April 2009

G
. 
M

o
n
iz

z
a
 ï

E
le

c
tr

a
: 

D
o
in

g
 B

u
s
in

e
s
s
 w

it
h
 E

n
e
rg

y
 

E
ff

ic
ie

n
c
y
 ï

P
o
w

e
r 

G
e
n
, 

T
ra

n
s
m

is
s
io

n
 &

 D
is

tr
ib

u
tio

n

2

About T&D Europe : 

The association
ÅT&D EUROPE is the European association of the 

electricity transmission and distribution equipment and 

services industry. 

ÅOur scope includes the complete range of products and 

services necessary to transport and distribute electricity in 

high and medium voltage, between the producers and the 

end users. 

ÅThe companies represented by T&D Europe account for 

a production worth over ú25 billion, and employ over 

200,000 people in Europe
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About T&D Europe : The Members  

ÅMembers of T&D EUROPE are all relevant 

European national associations.
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The world in power T&D

Automation of Gas 

and Water Plants & 

Networks

HVDC light / Windpark 

Connection

Plant Automation & Electrical Systems Hydro automation & electrical 

systems

Gas-insulated 

Switchgear (GIS)

Industrial 

Electrification

MV Switchgear

(GIS / AIS)

AIS Substations

Compact Substations (CSS)
Network 

Management

GIS Substations
Railway Power 

Supply 

(162/ 3 Hz)

Urban Electrification

Marine Application

Transformers

Rural Electrification

Utility 

communication
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Grid access for large scale renewables

Wind

> 20...40 GW

Hydro

> 10..30 GW

2000 km

Load Centres
Solar > 10..20 GW

2000 km

Hydro

> 30...50 GW

ÁWorldwide most powerful wind energy plant mass-produced

ÁComplete solutions for on-shore and off-shore wind power

ÁHighly-efficient turbines for solarthermal power generation

T&D Products and Solutions

ÁIntegration of renewable energies via HVDC

ÁEnergy lines with UHVAC and UHVDC

ÁGas-insulated lines (GIL)

Use of hydro power in China Use of renewable energy in Europe
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Source: University of California, Lawrence Livermore Ntl Labs, DoE.

Units in quadrillion BTUs (ñquadsò); 1 quad = 1015 BTU = 1.055x1018J.

US Energy flows- EFFICIENCY FOCUS

LOST

USEFUL
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Power Generation

Å The total world generation of electricity :19'000 TWh in 2006

EU25 accounted for 3'300 TWh. 

Å Renewable sources : EU target= 20%

globally provide some 7% of the electricity generated. 

Å Fossil fuels cover 70% of worldwide electricity while in Europe the figure is 

60%.

Å A drastic change in the portfolio of power generation in Europe is  required

Å Public opinion does not accept a substantial increase in nuclear energy in 

some countries

Å The availability of extra hydro power is limited.

Å Renewable energy sources , such as wind, solar energy, biomasses, are 

expected to increase up to 10 -15% of the energy supply in the short and 

medium term and are not yet, in most cases, economically competitive.
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Power Generation, Transmission & Distribution

Todayõs conversion systems from primary energy to useful forms of energy are 

highly inefficient in many countries

Average power generation efficiency = 33%

but could be higher than 50% with existing technologies.

In the EU, approximately 7% of the generated electricity is lost in the power 

transmission and distribution.

Key technologies trends:

üPower plants with higher efficiency and controllability

üCCS (Carbon Capture Storage) & CHP (Combined Heat & Power): Eff> 80%

üTransmission and distribution grids (HVDC, Facts) , òSupergridsó, 

Transmission:T-Smartgrids

üGrid flexibility and reliability, Bulk Power Transmission, Fast change load 

profile, Bi - directional, ready -to-collect decentralized renewable sources 

Distribution: D-Smartgrids
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T&D Contributions to energy efficiency

Drive &

motor

systems

Process

automation

systems 

Grid

operation

systems

Plant

automation

systems

Process

automation

systems

Transport

systems

Building

Installa-

tions

=
 2

0
-3

0
%

transport

conversion

efficiency line losses
production

process

net energy

motor efficiency

T&D Technology can cut waste by 20-30% 

but will contribute by < 2% in total

Primary

energy

Electrical 

energy

Trans-

Mission &

Distribution

Industrial 

Plant

Motors &

Drives
Buildings

Red line = existing situationBlue line = efficient system
red line = efficient system

blue line = existing system
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13/10/2009 Ralf Christian 10

25% é 30% saving potential in end-user sectors

Findings from ELECTRA report
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The 3 pillars of a sustainable energy system

Sustainable 

Energy System

Environmental impactEconomic efficiency

Energy security
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13/10/2009 Ralf Christian 12

Grid automation is an important enabler 

along the entire energy chain

Power plant control

Grid protection, 

Control equipment

Substations,

Control equipment,

Local distribution stations

Supply and 

control of 

platforms

Converterï

Ship to Shore 

power supply

Grid protection

Supply

On-Shore

for ex. compressors

Advanced Metering 

Systems

Demand-side 

Management 

Systems
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From traditional to smart grids

ÅCentralized power generation

ÅOne-directional power flow

ÅGeneration follows load

ÅTop-down operations planning

ÅOperation based on historical 
experience

tr
a
d

it
io

n
a
l g

ri
d
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m
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rt

 g
ri

d
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ÅCentralized and distributed power 
generation

ÅMulti-directional power flow

ÅConsumption integrated in system 
operation

ÅOperation based on real-time data

Smart Grids

- why and what -
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Demand response

Â smart metering

Â advanced home appliances

The portfolio ïall over the 

system!

Smart Grids

offering

System operation:

Network Manager

Â SCADA

Â SCADA/EMS

(incl. WAMS)

Â BMS

Power generation:

Â Network Mgr.

SCADA/GMS

Â System for
Â thermal

Â hydro

Â solar

Power transmission 

and distribution:

Â solutions for load 

flow control and 

power quality 

improvement

Â substation 

automation

Â Network Manager 

SCADA/DMS

Â distribution and 

feeder automation

Â distribution 

communication

Power system communication

Â optical communication

Â radio communication

é




