TSR

NRl e

Dream up the future.

BAREABROIRE

2016512 A 22H

ﬁﬁ%ﬁﬁﬁ%ﬁﬁ%ﬁ
SO—N)VEEEIHILTAOTER



AXAO7II 5

P2GEANE RERIK
P2G67O0 T/ DIE
P2GO ¥ i Ba 5

P2GOREE

MI Copyright(C) Nomura Research Institute, Ltd. All rights reserved.



AEMRE

TREE LELRE-HHEL. SHCBT KR - BRELOSEAEOLSRRIC
RV 7 ERAR R R 2 4R,

o Jo] =
2016 10 10 2016 10 14 2016 11 14 2016 11 18
IR I
NOW National Fu_el Ce_II Research
Power t Center, University of
Energie Park Mainz (Mainz) oGe © California, Irvine
Powerto  strom zu gas (Frankfurt) as Proton OnSite
Gas BioPower2Gas ( Allendorf ) Hydrogenics
Siemens FCV GM

FCV Daimler
ST Air Product

ST H2 Mobility First Element
- Viessmann Next Energy
SenerTec CHFCA

\V2 \V2

AR, kryedbkiceiTBPower to GasHOEIXRICEAL TSTHRELET

ml Copyright(C) Nomura Research Institute, Ltd. All rights reserved.


http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj7jpOyqYHRAhWHj5QKHUXKCWEQjRwIBw&url=http://overseas.ci-xx.org/standard_info/643.html&psig=AFQjCNGWCv92sgtKMQThqN9EZ_9J9TXzKA&ust=1482273195247285

P

A P2G
A P2G

> >

Spot

>

A P2G

ml Copyright(C) Nomura Research Institute, Ltd. All rights reserved.



AKHO7 I 5

FEMECRESE

P2G67O0 T/ DIE
P2GO ¥ i Ba 5

P2GOREE

MI Copyright(C) Nomura Research Institute, Ltd. All rights reserved.



P2GEANERERIK P2GHHE R/ 5E/KiEKR

IZXNF—HRPRRNA7)/EDERMIKRETRIC. P2GRIETIIRTYHEFAMIC
ZTLTLVS,

__ J ICA T

2050 1990 2030
2030 1990 60 22 24
2050 80
33 2020
50% 2030
P2G NFCRC
16 km
2040  CCS
e 2022 1000MW P26 o co
P2G
DENA 4 Ikg (DOE)
20 P2G 2014 NEDO P2G
Pt 2016 P2G 3
(NFCRC)

P

NOW
ml Copyright(C) Nomura Research Institute, Ltd. All rights reserved. 5




P2GEANHERERIK

R/ DEMBILEBIRED. KFE-P2GICHTIXEHN OBREL=——XZRIHL TS,

2050 1990 80
2050 80

— =

EAMNLEENBIREAERIRTELEHIC, KR -P2GICHTIXEHL) DRARLE=-—AHFRE

- [BIXREEENFTEECHADIIILIDT, REIRLX—ZTET 5 KFZED) LEMENH S

P2G
2020 40
‘.. 2050 80
Viessmann P2G 3
P
strom zu gas

ml Copyright(C) Nomura Research Institute, Ltd. All rights reserved.



P2GEANHERERIK

ViessmannD ¥ Zab—avickni. 2050FICBIRDRBRENEHENSO K ELD
=IB8. FEAENRKRBSE TR IXRICEIBAMRGEIETRETEICEBATINVS,

250

80 % Erneuerbare Energien 2050

200 -

150 |

100 | ‘ || | | ” | | | ‘ .

Electrical Power [GW]

S0 -

0

HFT) Viessmannig 4t & ¥

t Rote Flache:
Strombedarf 2010
in Deutschland

Griine Fldache:
Quelle: Prof. Dr. Stadler/ Westfalen Wind GmbH Erzeugung Wind & Solar

m‘ Copyright(C) Nomura Research Institute, Ltd. All rights reserved.



P2GEANERERK

RERXOHBETZ(=RLEARBRHVRZA)THINI) 74NV =7 HISEETTEIR
WEF—ICRHITEAICEHHA TINS,

2030 1990 40 ( 2020
1990 )
2020 33 2030 50% RPS

— =

GHGRIRICRI TE IR EFRATIHND /) 1—a ELTKRBEHHEITSNATIVDS
— TP2GEAIZ M TORIEA M E T BRI THY . WA EL TG I

P2G

9. SoCalGas P2G
Al UCl

NFCRC P2G

Next Energy

ml Copyright(C) Nomura Research Institute, Ltd. All rights reserved. 8



P2GEANHERERIK

NFCRCHEERICE DL, P2GEAICIVAIBARBICIZIRABNS (260D35.31%)
ERMFRATEL.

T | | I
e«
B Renewable NGCC 34.16 MW of Solar Power
[ | i{elel Turndown/Solar [ Max H_all d: 15
351 B solar | 35 31cy ax H, allowe % ||
!;CE i Y . 0 Electrolyzer size: 26.67 MW
TR Renewable Energy February 11 and 12, 2015
30 MM Electrolyzer Integration! -
— Total Load
Chillers Load Before Manipulation
—Chillers Load After Manipulation
r'g 25F
=)
£, 2
5
2
Qo
A 15

10

12AM 12PM 12AM 12PM
Time [hours]

m‘ Copyright(C) Nomura Research Institute, Ltd. All rights reserved. Hj Fﬁ') NFCRC;§¥4 9



AKHO7 I 5

FEMECRESE

P2GEANHRERR

P2 GoD$% i bl 5

P2GOREE

MI Copyright(C) Nomura Research Institute, Ltd. All rights reserved.

10



ShkL7=P2G7O ok

Bonf-REIZLUToOESY. P2GICEL TR EDRIES 2> T30, &7
AT IME>TRIEDRLI U MIERLHOTINVS,

Energie Park Mainz Strom zu gas BioPower2Gas NFCRC/SoCalGas
( )
VvV CO2
\%
Vv sMW V 5kwW
v 6MW(peak) V 315kW V 300kW \Y 7.4/60kW
PJT v \ \ M
Y, % v
Vv
\% 20 Vv 1.8 Vv 3.9 V SoCalGas 1.5
50 21
\ P2G V P2G \% V NG
PJT vV MW
PIT x , \% V Biogas Upgrading \%
Vv V SOEC
V V V v u
\
\ \Y

m‘ Copyright(C) Nomura Research Institute, Ltd. All rights reserved. 11



P2G7AJ/hOEIE C027V)—ELTHKRDH/

KERERICRAHLSBAZRELELTH, V) -BAMBEBATIIE, J)—
YBA(BIR)MELTKRERELELDEA LT LA H—RRIEL TS,

JU—>E DEE

77
kH

XAED

FEZFD

DU-BAIEER
(ts—>C)

EBHAvRI—

JI—->@BHEEEA

M\ (t5—>C)
N

FEi%

. Uts->B) - BIER
sy L —_—
s ($5—->A)

—> IU—EH

==> JU-2EFIEOSI

ml Copyright(C) Nomura Research Institute, Ltd. All rights reserved.



P2G7OY I/ DEIE P2GNER

CDESLT)-BAEANWTRIEL KR EBET ST HEADH D7, (MiHEPHhE
DRELEREVEHS, SpotThiENSBNEHETEHEEFREEL TS,

Energie Park Mainz® 245 .

Minimization of purchase prices

- Use of the wind overproduction

h

[Identified overoroduction |

contractual terms

Short term pronostics

[Identified underprodudtion|
L

- Participation to the Grid Services
- Purchases on the SPOT market

conditions of use of the installation

- Technical characteristics (peak & nominale load, ...)
- Efficiency evolution of the installation.
- Installation shutdowns
- Others

Maximization of the sale prices

Installation Optimization Objective
« Energie Park Mainz »

CQuedle: Hochschule RheinMain, Martin Kopp

X ®D5|FH) “Energie Park Mainz A Project for the

- Methane pipeline injections o

- Tube trailers filling - __

Marc De Volder (Siemens)
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—ENERGIE
PARKMAINZ

Energiepark Mainz - Status
First results

= Regular operation from Sep 01 to Oct 23, 2015

= purchase of electricity following price development of EEX (workdays 8:00am to 06:00pm)

= approx. 700 MWh electricity consumed
= approx. 40 trailers filled
- Expectations towards power, dynamic performance and efficiency fulfilled
- No critical failures

T27hoEAmNDS
&R Bl 7 3f 3 5 &t
purchased L 3

§4MW WS clectric power ™= electricity price

a

2

3 3 MW
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0 MW

Quelle: eigene Darstellung

Dr. Manfred Waidhas (Siemens )2016/8/31
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Proton Hydrogenics
Proton OnSite Hydrogenics
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