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Smart Grid Activities

KEFEIEIEISELA.
KETULY
Named Erich Gunther MemH 700A. 325E
PES Smart Grid Activities

Held 15t Innovative Smart Grid 28chnalogies (ISGT)
Conference in January 2010 WY SC |- 210):
— Only 2 Months Notice A x—TA—TR)

— Over 700 Attendees from 32 Countrie®

— 80% of Attendees were from Industry, -

Innovative Smart Grid Techno|(iEalbar ESE SR
October 2010 in Gothenburg, S RE, 7T NALOFE

2"d |nnovative Smart Grid Techno|@#es Conference in
USA In January 2011 in Anaheim, California

Lo |
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Grid integration of renewable energy sources (I, I, llI, IV)—
AC and DC transmission and distribution systems (I, ll) | BRATRILF—xE,
Power electronic controllers and energy storage (I, Il) i, NI

Protection and phasor measurement unit applications =
Intelligent monitoring and outage management

Cyber and physical security systems and ICT

System and component reliability and diagnostics —
Energy management and efficiency and end user benefits(l, I1)

— R#fxE, =4
2

Sensors, communication and advanced metering infrastructure AY—hA=3
Grid solutions for plug-in and electrical vehicles > EV

Standards for smart grid and grid codes > K

Regulatory aspects and market operations > THhIEEE

© Socio-Strategic Engineering/Investment Labo. 8



(g% THE UNIVERSITY OF TOKYO | Socio-Strategic
- Engineering

Innovative Smart Grid Technologies Advantage Partners | fhesinen

Lahoratory

Europe 2010, October 11-13, Gothenburg, Sweden

© Socio-Strategic Engineering/Investment Labo. 9



LIFDH-H>T-Gothenburg, Chamlers 2 i UnvarsirvoF Toko | octo-strare

Engineering/

. . Advantage Partners | [hstment
Universit 5 berion

B

Lindholmen
Science Park

Foto: Flygare Palmnas

LINDHOLMEN
SCIENCE PARK

© Socio-Strategic Engineering/Investment Labo.




(g% THE UNIVERSITY OF TOKYO | Socio-Strategic

[} Engineerin
E-ON®D jF_/ o I\x E—F Advantage Partners '”"Ee“me”tg

Laboratory

Population growth and associated resource
requirements are the largest challenge of our time

Global population to hit 9 bn by 2050 OECD energy consumptiof L JLF—iHE

rity of increase is expected to come from * Expectation that 80% of
* D @ﬁ% fossil fuels
— ‘ - a . ] "
ﬁ'-?&? re on energy resources and water supply * China is building over 1 oal fired plant per

week in order to sati

8.9 7,886
KWh/capita pa. 7153
6.7
6.0
I + 4397 4,189 4135 3,895
£
; (x4 )
25 (xt0)
1.7 - . T 1316
[ mm I 479
s = B =B —
1900 1950 1999 2008 2050 India China FE DE |AP NO UK USA
W sz Ewrope W LatAm & Caribbean
M Horth America B Africa M Oceania
Sowrce: United States Census Buro 2008 Source: United States Census Bure 2008
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The increase in energy demand requires
decarbonization of generation and enhanced end use

~F
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Coal
| o

Source: [EA

ergy demand set to rise at average of

2000

2006
B G

28 Nuclear

bal energy demand

wth and further industrialization
in Asia will drive energy needs

2015

W Hydio
M Renewables

2030

Technologies to tackle climate change

* Business-as-usual would lead ﬁEEIﬁBI*)L

oy 15 F— DI ABE
* 14 Gt target consistent with 2’Cwa get
(450ppm)
m -
&0 4 Business a3 usual emissions 62 Gt
5]:' -
g
E .

W TS industry & transformation ()
P [C3 power generation (10%)
Bl End use fued switching (7%)

Source: |EA 2008

Target emissions 14 Gt

2010 2020 2030

Nusclmar {5%)
B Fenewables (2%}
0 End use power
efficency (12%)

2040 2050

I Generation efficiency &
fuel swikching (7%}

M End use fuel
efficiency (24%)
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Initial propositions
Meeting on 8 and 9 March 2007, the European Council adopted new
environmental targets even more ambitious than that of the Kyoto
Protocol.l5! The plan include the so-called "three 20 targets”, but in reality it
consisted in four proposals.

Current Status
The European Council of 11 and 12 December 2008 definitively adopted the package,
but modified the initial measures.

The 27 Heads of State and governments finally agreed to implement the 20-20-20
targets: by 2020,

v reduce by 20% the emissions of greenhouse gases,
v increase by 20% the energy efficiency in the EU and to
v' reach 20 % of renewables in total energy consumption in the EU.
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» Statements on Smart Grids

Directive 2009/72/EC of 13 July 2009 BRE RS ODERIL }

JRecital 2[ AX—rT)IFDEA
Member States should encour.._ ~ the modernisation of distribution
networks, such as through the introduction of smart grids, which

should be built in a way that encourages de%raﬁfed generation

RI—hA—5—F5LL 2T SRERAIE }
CHROBEIL ERHER b
ency, Member States, or where a
led, the regulatory authority shall strongly
ndertakings optimise the use of
electricily, for example by, bviding energy management services,
developing innovative pricing formulas or introducing intelligent
metering systems or smart grids. where appropriate.

recommend that electric

JAnnex I: Measures on Consumer Protection and preventions for
the smart meters assessment by 2012 and roll-out by 2020.
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European efforts to address climate change are
Impacting largely the way energy is produced and
consumed Regulation & Politics
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Innovation - Generation )
« Renewables Customer engagement PR Market\ﬁlutiun
* High- efficiency ge_neration =. Energy efficiency products sLiberalized European market
* Decentral generation = Consumption ‘New market entrants
Innovation - low carbon tech management *Increasing retail competition
« EVs . ) . : ) .t
) ) ) &= +Smart MeteringHomes/ [==3| *Increasein price volatility
* Electric heating/cooling Appliances
{ECO28 S K : Changes in supply characteristics

ERE ﬁ_i Changes in demand characteristics
BRE—T127,
BERIv¥Y

— Change in infrastructure capabilities required |
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Several examples from E.ON distribution businesses

show that enhanced gnd capabilities are required
istribution level \\ BAREBEDEK(EONARSY)

1998 LA YRR o T
1 000 Tt
2009 1492 MVY 500 25402
2012 ~3500 MW Ly 23220288522
TERSSRSSSR S5 Energy landscape to
rhanna avan mnra

—  E.ON Bavarja=Distri leﬁﬁ'é%%@i*jc(EonP'f“J

Change in supply
characteristics

2002 2005 2004 2005 2006 2007 2|:u:|a;u9e/ innovative technologies

Wmart —_ HEBEXAMILOBEIEAE
mEEE, HIATHE

= RFACAY
2002 1250 )7)
environmental targets
2009 2000 ng”” _ 450 B0
2010 ~3000 MW , | Advancement of

%

Automated tédeotion of room temperature; .

Automated adjustment of house lighting W l

Tailored to customers life style and routin
N Y

\ /

b

]

Change in
demand

E

cha?ter\is\ti cs
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Spanish Demand Coverage - 24/02/2008 to 01/03/2008 —
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Wind

O A S P2 Ve G Y Nt
“Pump. Export

-5,000

© Socio-Strategic Engineering/Investment Labo. 17



Socio-Strategic

(¥ THE UNIVERSITY OF TOKYO Engineering
Investment

El. j] D) i% 7JIII ;Ejj‘xg — I:‘\ & $Hé|j Il:l:ll TLD <¢ Advantage Partners | (zboratory

Spanish Demand Coverage - 13/04/2008 to 19/04/2008
40,000

Gen. Pump Units
35,000

30,000 .

v/ VW

25,000
20,000
15,000

10,000
Nuclear

.o Remaining SR

-5,000

Integration of large scale wind in the grid — The Spanish Experience : RED

© Socio-Strategic Engineering/Investment Labo. 18 18



\C’ THE UNIVERSITY OF TOKYO Socio-Strategic

Izk ’J‘I‘l O) IEJ ;d‘:H %‘ {ﬁﬁ Advantage Partners E‘E%}z"%'ﬁ}g

UCTE

IPS/UPS

MORDEL

Pays observateur a la NORDEL

UKTS0A
ATSOI

© Socio-Strategic Engineering/Investment Labo. 19



(g% THE UNIVERSITY OF TOKYO | Socio-Strategic
- Engineering

=
==} Advantage Partners | [aomion
10REW

=
S
>
B
i
&+
it

-1"='|'-".I
l'-"-'lﬁ
£ 1&5;qn.w
Iﬂ_‘.ﬁ'l;l‘ o
':‘111 TR
1IN EEW
,Jﬁ_qf_-, fﬂumw
TZEREN e
TZ5RK 31255
TRk -
( _,_,.'-"j LR 5 B | B
(1) ETSOErH AR EFA NS TR, S2E(EE. S0 ERERROERTEEREMLT
- 2002,

1A,
(F2)HE-OLT, £ 72 hE s OERTRIEEL TLVEL
L PR YETS0, "Indicative values for Met Transfer Capacities { NTC ) in Europe Winter 2001

At .
working day, peak hours”, 2001=F108
© Socio-Strategic Engineering/Investment Labo




g7 THEUNIVERSITY OF TOKYO | Socio-Strategic

N - A A
| == %ﬁ Engineering
’f :‘F ) AD Ji [ Advantage Partners | [Momion

)

© Socio-Strategic Engineering/Investment Labo. 21



& THE UNIVERSITY OF TOKYO

Socio-Strategic

R == %ﬁ Engineering
2 ADERE® Advantage Partners | [Momion
———
n -~
A M=
/ .~ 7
’ -
- ol =t
© Socio-Strategic Engineering/Investment Labo. 22



17
%i THE UNIVERSITY OF TOKYO

Socio-Strategic
eeri ng?

N3 - EE' Engin
I\ ’r\y D Jg ==hp Advantage Partners L’;‘ﬁ%ﬁ::gp;

© Socio-Strategic Engineering/Investment Labo. 23



7

vestment
horatory

Socio-Strategic
a

Engineering

In
L

Advantage Partners

& THE UNIVERSITY OF TOKYO

(VAN

750 Y wwn
400 &V vem
200 ¥ wen
3%
O bran
SR ——— LT T
o comion

- TN

S

AEER D 1%

24

© Socio-Strategic Engineering/Investment Labo.




(g% THE UNIVERSITY OF TOKYO | Socio-Strategic

irﬂ 5R7§77~< I% ﬁ'ﬁ E ;]E Advantage Partners E‘E%}z%'ﬁ}g

Solar power is the biggest renewable
enhergy-resource by far

Economic renewable electricity potentials
vs. demand in Europe and MENA
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Supergrid, or how the energy reaches the customer

KESE R BB fma ALEU
ARTIRILF—IEKRT75% km

) solar (CSP)

» Hydrogen els XimEE-BeEXREEEEST ’
b Solar (PV)

cells: very hil AFTTAILF—18K450%./25% i

energy losses | 800kmBBEEEREE(TE-oEE /5 hydo

» AC /| HVAC line 1EZIZ|~'CI;?~)I/$ ?Eﬂ&lO% I biomass
- g = A eothermal

» 800 kV HVDC lines: lowest
costs and 10% energy losses

www.desertec.org

(= Goteborg Energi
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The network infrastructure of tomorrow must exhibit a
AEsm |Cchanging

What E.ON is doing in RD&D

Integrated S/nart Envirunments 1. Developing technical

excellence in operation of new
assets and systems

control
Storages (direct,
indirect 2. Defining and demonstrating
ho tetribulion business can
Infrastructure for Efficient Networ se "active ” tools o enhance
Operation - Business processes & frexiotity
apps
Communications Infrastructure 3. Exploring how to mﬂst
effectively i * afficiency
Infrastructure to build flexibility — distributionGvi -
Metrology
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State of California * Department of Justice

OFFICE OF THE ATTORNEY GENERAL
Edmund G. Brown Jr.

News Release
September 29, 2010

FOR IMMEDIATE RELEASE
Contact: (510) 622-4500

Brown Lauds Passage of the Nation's First Energy Storage Bill

SACRAMEMTO - Attorney General Edmund . Brown Jr. today hailed the signing of AB 2514 (Skinner), the country's first energy starage bill, as "a major step
towards energy independence.”

Brown sponsored the new law to facilitate the development of solar and wind power, create jobs and increase Califarnia's energy independence by praviding a
mechanism for storing wind and solar power for use at times it can't be generated, such as nighttime. Governor Schwarzenegger signed the bill this afternoon.

"Californians want clean, renewable energy, and energy storage is an important part of that," said Brown. "This law will help reduce global warming emissions,
improve air gquality, and will be a major step towards energy independence.’

The law will jumpstart the state's energy storage industry and lead to the creation of up to 10,000 manufacturing jobs, according to the California Energy Storage
Alliance. Companies already have invested in some technologies for storing energy, such as using a thermal resene or pumped hydroelectricity. Mewer
technologies include storing energy in various kinds of large-scale batteries, transfarming it into flywheels and compressing it into air fields.

Energy storage is important for an expanding renewable energy future because solar and wind power are not available at all times. Increasing storage allows
California to take greater advantage of its renewable resources while making our electric power grid more reliable.

Expanded storage will also protect public health by reducing the need for the most polluting "peaker plants” that only operate during peak demand, usually during
the summer when air conditioners in the state are in most intense use.

Attarney General Brown has fought to protect California's environment and warked to build a clean-energy infrastructure for the 21st century. He has successiully
defended the state's landmark clean cars law, leading to impravements in fuel efficiency nationwide, and has worked with local governments to ensure that their
long-term growth plans improve air quality by reducing traffic and greenhouse gas pollution. For mare information, please see: http/fag.ca. gov/globalwarming’
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Smart Grid Solutions
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Governmental
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Researchers
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Stig Goethe P.C. Annual meeting 2009
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