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Y World Energy Balance, Comparison 1973 to 2007

3
Combustible Hydro: 2.2 %
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Anzahl der
Transformatoren*

> Mittelspannung  557.700

[6 bis £60 Kilovolt]

> Hochspannung 7.500
[> 60 bis < 220 Kilovolt]

> Hochstspannung 1.100
[220 und 380 Kilovolt]

gesamt: 566.300
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Stromkreislange gesamt
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in Deutschland in km

> Niederspannung 1.070.000
[0.4 Kilovolt]

> Mittelspannung  494.000
[6 bis < 60 Kilovolt]

> Hochspannung 74.700
[> 60 bis < 220 Kilovolt]

> Hochstspannung 36.000
[220 und 380 Kilovolt]

gesamt: 1.674.700

Leistungsverbindungen
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Nennleistung der Trans-

formatoren [Mega-Volt-Ampere]”

> Mittelspannung  268.200
[6 bis <60 Kilovolt]

> Hochspannung 260.000
[> 60 bis < 220 Kilovolt]

> Hochstspannung 311.000
[220 und 380 Kilovolt]

* Schatzung
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Quelle: VDN, Verband der Netzbetreiber, 2006; = 7]
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N Energietluss Deutschland 2003 in Mio. t SKE

AUFKOMMEN 546,8 UMWANDLUNG ENDENERGIEVERBRAUCH
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| Masstab: |100,0 3 Fackel- und Leitungsverluste Hochseebunkerung

3 Umwandlungsbereich
Bestandsaufstockungen

NEW IDEAS

Go to where the market is! www.fair-pr.com [JEUEE" B S S " I ' O I ' I &

Source: Arbeitsgemeinschaft Energiebilanzen e.V. First released: Sep. 2007; latest update: Dec. 2009
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in Mio. t SKE

SKE = Steinkohleeinheit Verbrauch und Verluste im
Umwandlungshereich
Fackel- und Leitungsverluste

g )
| Masstah: |100,0 -

Go to where the market is! www.fair-pr.com

Source: Arbeitsgemeinschaft Energiebilanzen e.V.
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i The Process of Electricity Generation

{ Power Plant
Generator

Q\Fire) 7

é' Wé)ig?
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Source: Electric Power Industry, PennWell (1998); own Research (2008) ":' ' E First released: Dec. 07; latest update: 2.05.08
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o Atomkraftwerke

1111V M/HH HH/M — [‘\
~600 MVA ~G00 MVA D

Kohlekraftwerke (

M/HH
~200 MVA

Hdéchstspannung
meist 220 oder 380 kV

N H/H/M
Netz: 110 kV. Lok: 6 kV
_® e
Eisenbahn
HH/H
Wasserkraftwerke @ ~200 MVA 2
§ H/M
Ed bis ~150 MVA
Hochspannung g =
M/H 11
N, ~30 MVA meist 110 kV . J L LE
0000 Mittlere Kraftwerke
- H/M
Industrielle K ~aD MVA
Kraftwerke ) “./ Umspannwerke fir Stadte
Mittelspannung | MM
— von 1-50 kV [ | bis~1semva
Industrielle ] ! M
Abnehmer , o) . OoOoao
bis ~5 MVA Stédtische
Frelfeitung zum néchsten Ort - ! #00/230°Yolk Kraftwerke
| i A
i . 7y M/N
\ \ |
Ortsnetz —%. \ ra/.':luo,s MVA é ’"@ ) mE MR

° 400/230 Volt

- Niederspannung
& =3

M/N

ca. ~0,4 MVA
A~ 400/230 Volt y
=)

Abnehmer

ﬁr@ % &
&

Industrielle
Abnehmer

Aussiedlerhof

Einspeisung

VTlindpark

'Legende; e Hochstspannung (HH) Trafo/Umspannstation
I Hochspannung (H)
Emmmms Mittelspannung (M) @_
m—— Niederspannung (N}

Anmerkung:

Keine Garantie auf Vollstandigkeit und Fehlerfreiheit, Beispiel: Manche Kraftwerke kbrnen auch an anderen Sp b

Solarkraftwerk




Anteil erneuerbarer Energien am
Endenergieverbrauch in Deutschland im Jahr 2011

Gesamt: 8.685 PJ"

Wasserkraft:
0,8 %

Photovoltaik:
0.8 %

| -
— - Anteile EE 2011

12,2 %
|
".I fossile Energietrager
\ (Steinkohle, Braunkohle,
Mineraldl, Erdgas) und o
' Kernenergie: )
L]
e __,./ Solarthermie,
- Geothermie:
0,5 %

1) Quelle: Energy Environment Forecast Analysis (EEFA) GmbH & Co KG; 2) Feste und flissige Biomasse, Bicgas, Deponie- und Klargas, biogener Anteil des Abfalls, Biokraftstoffe

Quelie: BMU-KI 1l 1 nach Arbeitsgruppe Emeuerbare Energien-Statistik (AGEE-Stat) und Z5W, unter Verwendung von Angaben der Arbeitsgemeinaschaft Energiebilanzen e V. (AGEB);
EE: Emeuerbare Energien; 1 PJ = 1F Joule; Abweichungen in den Summen durch Rundungen; Stand: Mérz 2012; Angaben vorldufig




[GWh]

Beitrag der erneuerbaren Energien zur
Endenergiebereitstellung in Deutschland

300.000
m Kraftstoffbereitstellung 2011: 34.259 GWh

m Warmebereitstellung 2011: 138.330 GWh
250.000

Strombereitstellung 2011: 121.93%9 GWh

200.000

150.000 -

100.000 -

50.000

OI ¥ L] [ ¥ L] ¥ ' I I 1 I I I I I 1 I I I ¥ L]

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

1 GWh = 1 Mio. kWh; Quelle: BMU-KI Iil 1 nach Arbeitsgruppe Emeuerbare Energien-Statistik (AGEE-Stat); Hintergrundbild: BMU / Bernd Mller; Stand: Marz 2012; Angaben vorldufig




Erneuerbare Energien (! g ] Wasseriast
m Windenergie

in Deutschland 2007 Anteil)

nach Verm_rendung Biomasse
und Energiequellen

Wasser-
kraft

Eiﬂsﬁltz In Geothermie
Petajoule

formi ge {biogener Anteil)

Bio-Kraftstoffe [[EEK] Wind-  Bic-
A Miill Erneuerbare energie BESSS Solarthermie

"\ Bio- ibisgenax i Geothermie
ethano|  Anteil _Enarglen - ‘ eo
P insgesamt | . ﬂp-m
m’ eatte W\ I W
—4/\159 ¢

Pflanzenol

: voltaik Biomasse
Biodiesel Biomasse Feste Biomasse
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Go to where the market is! www.fair-pr.com

Data-Source: AGEB, AG Energiebilanzen e .V. 2009 _WE R s First release: May 2008
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Erneuerba re Energien Gasformige Biomasse mm Geothermie

i|‘| Deutschland 2008 Fliissige Biomasse m _ Wasserkraﬂ

nach Verwendung M
und Energiequellen Photovoltaik [¥}

Wasser-

in TWh Geothermle kraft

(Mrd. kWh) Snlarthermlem Windenergie
_ e
Bio-Kraftstoffe _ farmige
m Wind- Bio- _
A Bia Erneuerbare energie masse Solarthhermie

ethanol Energien Geothermie

insgesamt

240,3 d’ )

voltaik  Biomasse
L Biodiesel Biomasse Feste Biomasse

Pflanzenaol

IMPLEMENTING NEW IDEAS

Go to where the market is! www.fair-pr.com

| |

Data-Source: BMU-Brochure “Erneuerbare Energien in Zahlen — —H First release: March 2010
Internet-Update”, Version: December 2009 z R s




S Erneuerbare Energien
in Deutschland 2011

nach Verwendung
und Energiequellen

in TWh
(Mrd. kWh)

Erneuerbare
Energien
insgesamt

|Goto where the market is! www.fair-pr.com [ B0 U S " DO - e I | " A 0 I 3 W

Data-Source: BMU-Brochure “Entwicklung der erneuerbaren TH=\s First released: March 2010; latest update: Sept. 2012
Energien in Deutschland im Jahr 2011”7, Méarz 2012 . E R S
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% in Deutschland 2011

nach Verwendung
und Energiequellen
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| Go to where the market is! www.fair-pr.com
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Data-Source: BMU-Brochure “Entwicklung der erneuerbaren
Energien in Deutschland im Jahr 2011”7, Mérz 2012

First released: March 2010; latest update: Sept. 2012
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> Erneuerbare Energlen Gasférmige Biomasse [EK] m WAl hingenar Rritail)
||'| DEUtSChIand 2011 Fliissige Biomasse m
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First released: March 2010; latest update: Sept. 2012
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Data-Source: BMU-Brochure “Entwicklung der erneuerbaren T
Energien in Deutschland im Jahr 20117, Mérz 2012
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N Erneuerbare Energien
in Deutschland 2011

nach Verwendung
und E“ergieque"en Photovoltaik [EXN

- Wasser-
in TWh Geothermie m kraft
(Mrd. kWh) Solarthermie m«l Windenergie
med-
Erneuerbare energle Solarthermie

Energien Geothermie

insgesamt

294,6

Photo-
voltaik
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Data-Source: BMU-Brochure “Entwicklung der erneuerbaren 1
Energien in Deutschland im Jahr 2011”7, Mérz 2012
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Data-Source: BMU-Brochure “Entwicklung der erneuerbaren
Energien in Deutschland im Jahr 2011”7, Mérz 2012

First released: March 2010; latest update: Sept. 2012
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Revolution in the Garage

‘ Electrical Lights
Car delivers electricity to house . Electronics
& Power Grid and in addition
takes over role of boiler / air condition

Computer

Use of electrical
" appliances of all kinds } Al Power

Grid

Fuel Cell supplies
DC to the electrical
house system Electricity

Supply

Heat exchanger

and hot water °.° TO the Grid
Renewable : tank (boiler)
Energy \/ |)H||||
Intake LN lIll)»ll

Dlret:t Hydrogen
Ppiv or
ormer producing
Hvdrugen

IMPLEMENTING NEW IDEAS
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Your Personal ¢

’Power Provider (3P+)
scalable from mW to MW

. __ —
Hyd roge n’ [ 74V > 48V DC
direct ... -

bl
[
/|
ey
I

, Heat for
pe ind X 82 /4 %% heating/cooling
. = N\ ’:.._ V. _____b H v R o=
@ . 9 222 for transport

2\ hot/culd water

Generation

All Renewable Energies In pl.lt » Olltp Ut All personal power demands

| Go to where the market is! www.fair-pr.com [EEEE" NN NS ' N 0 "I A O AV NN I 3", AN I - W

Source: Own Research

= T Latest update: October 22, 2008
First released at: ?;t [ est update: October
2008 Fuel Cell Seminar & Exposition, Phoenix, AZ, USA : “’




“ i /] .. 2
i/ - Use/ |\ of a Personal Power Provider
| (3P+)
i . H dl:r'::tr e:; frﬂ*:‘:ﬂemical Lights
.f' fruvm ngn[l Elilactrnnics || Computer
_ : Direct = i i
Direct Direct Hydrogen from ilsa of alecarical
Hvdrugen Hy[l rogen AT Solar appliances of all kinds
from Hydro J§ from Bio oy il g = ; Gri
{ o %% | radiators & taps Air "d
: - ll.l— Conditioning

| Electricity
- 24V > 48V DC

i

||||||

E = 5 i
— 53 heat | .
S :))) = hot/cold water B 5

Hydrogen from
New Sources

> New Application| | gumpmeerD
" Insulated Hydrogen tank
L]

Di.re{:t Hydrogen from Geo Hydrogen for transport

All Renewable Energies Input o OUtp Ut All personal power demands

| Go to where the market is! www.fair-pr.com [REUEE" I S I 00 I S I VT I A OV I A W

Source: Own Research Tt o Latest update: October 22, 2008
First released at: |
2008 Fuel Cell Seminar & Exposition, Phoenix, AZ, USA ] i

1}

[

I










/

——

Zan\

Dreieich

Weiterfiihrende Informationen

Arno A. Evers FAIR-PR:
www.hydrogenambassadors.com

Arbeitsgemeinschaft Energiebilanzen:
www.ag-energiebilanzen.de

Lawrence Livermore National Laboratory
US Energy Flowcharts:
https://flowcharts.lInl.gov



http://www.ag-energiebilanzen.de/
http://www.ag-energiebilanzen.de/
http://www.ag-energiebilanzen.de/

Arno A. Evers

.more than just a Vision?

e by “?a . T. Nejat Veziroglu
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Production of Hydrogen

with electriciy from renewables

[g ﬁﬁé#&} %.: %t{:-:nfvgfter} [@Iﬂ} Turhine} { GeneraturJ E!g!! Transformer

ELECTROLYSER
Constant DC only § Storage

ik
b

P iidid
RN

Vi diicd
S

i
........

'l_ PAPIISS
AR,

Geothermal
power

IMPLEMENTING NEW IDEAS

| Go to where the market is! www.fair-pr.com

Data Sources: Own Research :ME R s First released: February 2010




Electrochemical PrOdUCtion Of Hydrogen

Photolytic W|thout electru:lty from renewables
Hydrogen g T —

n Wate

””‘

Phutnelectrnchemlcal
Water Splitting

Storage

B to A pplications

T G A Ay | MPLEMENTING NEW IDEAS

Data Sources: Own Research —:W/JE R s First released: February 2010
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Direct Solar Hydrogen Production —
at the “Plataforma Solar de Almerla" (PSA) Spaiﬁ///

----u'u_w—‘m ‘T

| REcelverM,;t '

Successfully set up in 2008 by German Aerospace Center
(Deutsches Zentrum fiir Luft- und Raumfahrt; DLR) in the context of the HYDROSOL | and Il EU projects

| Go to where the market is! www.fair-pr.com [JEUI" I N S ' N 0 "I o I IS I -, N O I - W

Source: Photos: Arno A. Evers "‘:{ | /] First released: July 2006; latest update: Nov. 2009
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Mojave Desert, CA, USA:

mehrere Solarkraftwerke (354 MWe) seit 1982
553 MWe in Planung bis 2011

Andasol I - Ill, Granada, Spanien, seit 2008;
max. 150 MWe nach Fertigstellung in 2011

Turbine

Generator
max. 27 kV

Elektrizitat

1 Einspeisung

Transformator

max. 400 kV

Erzeugung von Dampf oder
Solarwarme-Flussigkeit fur Turbinenprozess

potenziell nutzbhar fiir:
* Beheizung = Kiihlung
« Klimatisierung

* Entsalzung

* weitere

Anwendungsbhereiche

| Go to where the market is! www.fair-pr.com

IMPLEMENTING

Quelle: www.shp-europe.com, own research

NEW IDEAS

: 1 First released: August 2007, latest update: July 2009
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Estimated U.S. Energy Use in 2009: ~94.6 Quads IL_E. Lawrence Livermore

National Laboratory

 Met Electricity
solar 0.01 (b} I Imports
e ".
e Electricity —= : 26,10 (00)
Generation | .
2,66 (d) 38.19 “;rﬁﬁ .
54,64
225 (pp
0.70 (g)
0,32 th) Residential
LR P '__,.-.- - et I I:”:I
0.0 ) |

- i - i

-
W 1.16 (aa)

1.70 (gq)

Comimercial
849

0,60 (bh)

| 4.36 {rr)
B

|
¥.58 (m) Industrial
2178 17,43 a0

o

L4000

Trans=
25.34 (dd) partation
26,98

674 (mim)

1

Source: LLNL 2010, Data is based aon DOE/EIA-D3E4(2009], August 2010, If this information or & reproduction of it is used, credit must be given Lo the Lawrence Livermore Mational Labaratory
and the Depariment af Energy. undar whote autpices the work was parformed. Distributed slectricity represents anly retail eleciricity sales and does not include sa|l-ganeration. E1A
reports llows Tor non-thermal rescurces (Le, hydro, wind and solar) in BTU-equivalent values by assurming a Ly pical Tossil fusl plant “heat rate” The elficiency of electricity production is
calculated s the total retail slectricity dealivarad divided by thea primary ervErgy input into electricity genaration. End use efficiency is sstimated as 80% for the residential, commearcial and
industrial sectars, and as 25% for the transportation sector, Tolals may not equal sum of components due to indepencdent reunding LLRL-MI1-410527



Estimated U.S. Energy Use in 2010: ~98.0 Quads \ h?,}‘{éﬁ';‘f?_;ﬁﬁ@,%%e

Net Electricity
solar 0.01 Imports
8.44 12.71
sl Electricity 26.78

Generation

39.49

18.13 Energy
56.13

Residential
11.79

Commercial
8.71 6.97

Industrial
23.27

Trans-
portation
27.45
6.86

Source: LLNL 201 1. Data is based on DOE/EIA-0384(2010), October 2011.1f this information or a reproducﬂnn of it is used, credit must be given to the Lawrence Livermore National Laboratory
and the Department of Energy, under whose ausplces the work was performed. Dlstnhuted electnmtr represents only retail electricity sales and does not include self-generation. ElA
reports flows for hydro, wind, solar and geothermal in ETU-equivalent values by assuming a typical fossil fuel plant "heat rate." (see EIA report for e:planaunn of change to gemhermal in 2010).
The efficiency of electricity production is calculated as the total retail electricity delivered divided by the primary energy input into electricity generation. End use efficiency is estimated as 80% for

the residential, commercial and industrial sectors, and as 25% for the transportation sector. Totals may not equal sum of components due to independent rounding. LLNL-MI-410527



