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Overview of Yokohama FEYEME ‘.'

YOKOHAMA

RigEH TLR-FHER

Tokaido Shinkansen

Frequency per day

950 =

All local and express trains stop

at Shin Yokohama Station - pShinGioe
*1 Conteal Japan Raidway Company Anrnual Regort 2015 {
Tokaido / Sanyo Shinkansen ZR¥§i8/=¥EH T-4&
Nagoya ZHE

1050min Kyoto R‘aﬂ

2104 min \ Shin Osaka FFRBR

2h1 9"“" \ Shin Kobe %w}h By Shinkansen

3132min \ Hiroshima r ....... gml';:;'ﬁf&;
Mewrrum travel srme ource St Ceortral) By Air

Tokyo
Shin Yokohama

Hiroshima

>

—

L A
Paris . Beijing i
" -
Shanghai o t1aneda Los Angeles
e o .

*Toronto

Dubai 3

Bangkok s * Honolulu
L]

Singapore *_

¢ Sydney

BRIR FHEZ
Yokohama — Haneda Airport

23,
Keikyu Line min
Approx. 2 5 min’

HEWBHKE

Keikyu Limousine Bus

*2 By using Alrport Express (dieect service). Traved time from Yokohama Station 10 Haneda Airport intemational Terminal Station
*3 Trawed tirne from Yokohama City Alr Terminal (YCAT) 1o Haneda Airport Terminal 1

Source: Kedkyu Corporation and Kedhin Kyuko Bus Co., Ltd
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YOKOHAMA

Significance of utilization of “hydrogen” "S“FIFAEEY ‘.QN

1. Energy conservation / Low carbon #¥E{EF/{Km%

> Because high energy efficiency is realized by utilizing fuel cell, we can significantly save energy.
Since carbon dioxide is not discharged at the utilization stage, it can be energy that does not

emit carbon dioxide by utilizing hydrogen derived from renewable energy or by combining
CCS* at the time of production.

*CCS: Recovery and storage of carbon dioxide (#i#i3k 5 17)

> EAREERTBRER R, AT LR A REIR . T B B A, B DURI A AT A R
FAE RV R BRI S Sk S EAT, A EHEIL

2. Disaster-resistant town development - Diversification of

energy supply sources FeRHLNRIEZL Tk

> Stationary fuel cells and fuel cell vehicles / buses can be used as emergency power supplies

» It can be manufactured from various primary energy sources such as unused energy such as
by-product hydrogen and crude oil-associated gas, renewable energy, etc. There is a
possibility that it will be added to the choice of energy other than fossil fuel in the future.

> [ E R L AT RE LT A0/ AR E AR A N S A

> BRI LLNS P —IRAEE A R FEARK, B AT RERAS I B A R LA ) Re e .

3. Industry Promotion / Regional Revitalization =MV{Eit/ Xz N

» The base of fuel cell related industry is wide and Japan has strong competitiveness

> In hydrogen production, it is also possible to utilize regional resources such as renewable
energy. Therefore, there is a possibility that it will lead to local areas.

> PRRRIBAR DG ERR) T, ARG BRI RS /)

> ALERIEJ5T, WA AR X, Blan el AR AR . B, A AT REH BT K .



Plan of Japan (Basic Hydrogen Strategy) Y .
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Present picture 2030 arget future picture

v De \ international h -l
Fossil fuel-based hydrogen soppychans e S
reformation v De ing domestic Power-to-Gas >
17s's V) (by-product hydrogen, natural gas A utilizing renewable energy)

Supply chain development and demonstration, scale-up

Scale-up

Substantial cost cuts
(Present) (2020) (Reference ooclnparlson)
volume 200 —> 4k =5 300k Nat;;al g;; imports:
(t/year) (commercial supply chain capacity) : : et o million tly
Cont 10 el Natural gas
0S ~ > '_w import price:
($/kg) (hydrogen station price) 3 (113 orless) 2 39.21:;9; i
dlbubr hyarogen's calonfic value
s - ¥12/kWh i
= (R&D stage) > c::" kVIVh ——>» Replacing gas Unit LNG power
o Demonstrating hydrogen power generation, establishing an ( ) pow‘r gemraﬁOﬂ aSon s
@ 9 gen p 4 9 ¥12/kWh
= environmental value assessment system m’”"mm (Reference) 510 millicn 1 represents
“Road "y . 1GW in power generation capacity 1530 CHY In power genelcn Capachy Fossil power
oadmap” targets
generation capacity:
(Present) (2020) (2030) 132GW
100 =3 100 ——— > some900 ———>» Replacing gas stations g o
Habvng hrydrogen station ccots s |' 9&
> _ ——— FCV/Hydrogen - - tation:
= 25k 40K stations > 800k Replacing 31,500
- ! becoming
S e o s SRR il
Number of
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@ 2 S 100 *2na atf o > Introducing large FCVs  PEEe8nett Sars:
m e s
40 ———p 500 — P 10K —
o Ne ’vxdnv QT."':‘MP:-\G organizations rnn,prk'z ing in ¥——/
Ut.[‘zanon evelopl rogen supply networks m mmmal N‘mber of
of fuol @ 230k > 53m —> al energy households:
cells | W&E independent systems 53 million




OPEN
. YOKOHAMA

OVEIVIEWAO I OKOIama I,
Plamroiapan E| 2=

Plan of Yokohama S s |

EIHORSIOIN 0RO i




YOKOHAMA

Plan of Yokohama FEIEA R ‘.'

Yokohama city Action Plan for Global Warming Countermeasures

(BRI T N 2 ERAZRRAT B 18D

Yokohama City‘'s Aim : Zero Carbon Yokohama

_ _ BRIETH R B A5 - BB
Social structure will change dramatically
LT REE NN Long-term target

@ Points for Innovation I3 & 3
@ Choice &
@Creation fli&

3 Collaboration 41E

Short-term and Mid-term target

S o kg 3 H bR

S

an-neutral

=== Measures to be implemented steadily to achieve

Zero Carbon ﬁﬁﬁgﬁ%ﬁféiﬁﬁéifﬂ
Yokohama Measures aimed at long-term future

5 E R AR I 5 it 10



Plan of Yokohama  ##VE{t+RI ‘!’

Yokohama city Action Plan for Global Warming Countermeasures
CBRVEIB T DL BRARBRAT B 1K)
> Positioning the future image "town that is skillfully using renewable

energy" and promote the utilization of hydrogen energy to realize a
hydrogen society with a view to the future.

SEALARR “TIRTTBARER/ME” BR, HINSRFAH, LIEFARRHIERLES.
> Major measures FE %

- Examination of digestion gas increase using MBT(Mechanical Biological
Treatment)system
R FHMBT (HLICAE P AR 3 28 GiAsr Ul vH A6 =R B 35 I =
- Accept the city's biomass to sewage facilities and increase digestion gas as a raw
material of hydrogen by methane fermentation utilizing the existing digestion tank
PR A Re TS K AL R B, A A BA T AGTE, BRI AL SE R S U R R
- Promoting of surface use of hydrogen etc.,
fle B T3 H A =05
- Promoting of construction of hydrogen stations
ek &k 1A
- Promoting of diffusion of fuel cell vehicles (FCV)
feHEABLEINLE 4 GREESIED K3 ik
- Promoting of diffusion of fuel cell bus
AR IR E REEHIED MY E
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Efforts of Yokohama BEVERFE G ‘!’

@ Promoting of introduction of fuel cell vehicles # 1 F Akl %

> Fuel cell vehicles Rkl R 4
> Fuel cell bus PRBLE A R G

@ Promoting construction of hydrogen refueling stations  #:3tinEnE g%
» Hydrogen refueling stations &~k

® Promoting dissemination of stationary fuel cells {28t & &k} b 3k

> Residential fuel cells (Ene-Farm) ¥R EHE (Ene—Farm)
> Fuel cells of industrial or commercial use T MV8% b BRE

@ Keihin Project FIRIH (RSN EERTETE)
(Low-Carbon Hydrogen Supply Chain Demonstration Project)

® Public awareness AAEH

® Information transmission and cooperation 1{EEBfE&E561E

13



(D Promoting introduction of fuel cell vehicles ] {81 FA¥AYI B th 4= ‘!ﬁmm

Fuel cell vehicles A} e5thiS

> Introduced 13 fuel cell vehicles in total for public vehicles $£5| 3 13RI IR ERE A LB T R
Planning to introduce three vehicles in FY2019. {}XI£E20190 4 5] 3 350 26 .
In principle, EV or PHV or FCV will be introduced as public vehicles from FY 2020.
JRIU ., M2020 4, FENVR A EdE B IR & 3 VR R B R IR R A E A LA T A
All public vehicles will be next generation vehicles by FY 2030.
F2030044E, FTH AR BT,
» Implemented subsidies for purchasing FCV for citizens and business operators.
> T SRR VR ZE R T BT AR b SR AT AU
- Budget in FY2019 : 250,000 yen (2,300 USD) per car x 60
FE20190U 4EFHEL - 2575 H 7t (23003 75) B4 4 X 60
X Total subsidies of Japan, Kanagawa prefecture and Yokohama city is 2.97 million yen
(27,700USD) HA, g )IlE ., BT AN 221297 75 H ot (27, 70036 76)
% MIRAI:6.7million yen(62,500USD) (Tax excluded) FHMIRAL: 670/ HJt (62, 5003 56) (A& Fi)
» About 100 fuel cell vehicles spread in the city (at Jul.2018)

ZTA 21005 AR YR 4 (20184E7H)

Fuel cell bus AR EBNIZE

> With the “Rugby World Cup 2019™"
as the opportunity, plan to introduce
the FC bus to the Yokohama
municipal bus in FY2019.
DL “HIHEERTH 4420197 NN, HET™
U RIFE20 190 4 5] NJARFHL I A ST 4

Public vehicle (FCV) ( SFOCUEES T%?(%ATA ) 14
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@ Promoting construction of hydrogen refueling stationsTEZN NS L B W .%mﬂm

Hydrogen stations &4

> Six* commercial hydrogen refueling stations are developed and operated.
( Stationary type is 4, mobile type is 2 and simple type is 1. )
TR A2 E 6/ F F In sk . * highest among domestic municipalities.
> Implementation of construction cost for promotion sz TGN
Budget in 2019 : Stationary type 40million yen (373,000 USD), mobile type 1.2million yen
(11,200USD),simple type 10million yen (93,300USD)

Yokohama’'s Hydrogen Refueling Stations

<Stationary type> A

@ Asahi Ward (opened Feb 2015)’ e

@ Izumi Ward (opened Feb 2015) \_.f“\’j L .
(3 Minami Ward (opened Mar 2016Y - \_,@ » @

@ Kohoku Ward (opened Mar 20t7%"

<Mobile type> \\CD i
HoE
® Naka Ward (opened Nov 2015)\ .:.,“‘“

® Tsuzuki Ward (opened Feb 2016} ~

<Simple type> )
® Tsurumi Ward (opened Mar 2013 /

Stationary type :
Tsunashima
Hydrogen Station

Source:
JXTG Energy Co., Ltd.

Mobile type : g
Oosanbashi §
Hydrogen Station

%@ '

F'"- ' o

Simple type :
Renewable Energy

Hydrogen Station
(Kanagawa Prefecture)

# Hydrogen production & shipping cetter faka Ward)
X Hydrogen is supplied to stations inside an&-putsidgsthe city

* City Hall
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@ Promoting dissemination of stationary fuel cells P BE [ X8 PR F vk e HEE e

Residential fuel cells (Ene-Farm) A #%Hi(Ene-Farm)

» Approximately 16,000 residential fuel cells (Ene- Farm) are
using in the city (at the end of Mar 2018)

K116, 00045 FIBREL HE s (Bne—Farm) (201843 &) e

» Implemented subsidies for purchasing Ene-Farm for citizens. N
(Budget in 2019 : 30,000yen(280USD) per unit x300) o
Xf W SEEne—FarmPRRl 8 ik 1 T B ST %M « ReSI?ERE?FgL,;iL )cells

(Source: Tokyo Gas Co., Ltd.)

Fuel cells of industrial or commercial use T VBRI BR%)EEih

» Commercial fuel cells (200KW) will be introduced in the new city hall
building to be used from 2020

M2020€FiE, FIUT RIEF R AR (200KW)

» Hydrogen-based Autonomous Energy Supply System has been set in
Yokohama Port Cargo Center (Y-CC) for a demonstration experiment in
an energy management and usage energy in case of disasters.

S ge A EMMH B EEIRMEN RONR I EELLEHRIL(Y-CC), MNREIE

THREREIEAMER AT T B,
> Implemented subsidies for purchasing commercial fuel cells. (Budget
in 2019 : 100,000yen(930USD) per 1KW,total is up to 2.5million yen
per unit) -
Xﬂﬁ@iﬁﬁﬁiﬁ*ﬂ%fﬂg’yﬁ%mﬁo Hydrogen-based Autonomous
Energy Supply SysteriG

(Source : Toshiba Energy Systems Co.




@ Keihin Project 5K T H (IRBRE SRS RETI H) 4

(Low-Carbon Hydrogen Supply Chain Demonstration Project)

The project intends to carry out a demonstration of the supply chain through the storage and
delivery of low-carbon hydrogen produced at the Yokohama Wind Power Plant (Hama Wing) to

power fuel cell forklifts, thereby contributing to future regional development and global warming
countermeasures.

[ Ministry of the Environment commissioned project ]

AR SN BE /R VO I H & 7 Il i A7 A g is F s Xy & B G (Hama Wing) 427 (MIRAR S, 94

LI SRR BESN Ay, AT RE AR >R X 33 A FE AR %) 4 BRAR B Al HH T vk ¢ I
[ R ZATT E ) 4

Ministry of the Environment

Renewable energy toraon Storage/compression Transport Utilization

On the site of “Hama-Wing”

rReceivinq/transforminq/distribution panels, storage facilitv\ ( Rehimn Watermont Area
= ?E:::; = | e
S - > | “\« > Hydrogen (Hz) |
Partial use N | | | ‘ 35MPa
: _ ‘ Receiving/transforming/ Hydrogen production
Yokohama City Wind  Receiving/ distribution panels stabilization system(150 kWh)
Plant ing IS w < __mw= |
power Pla Transforming = oy
“Hama Wing” Eacility (—lydrogen ) Hydrogen storage and PD
(1,980kW)(in operation) (in o&eration) production system Compression system =
i valdrogten ) Fuel cell forklifts
4 ueling truc
i? ; Hydrogen | (45MPa : 270Ni) (total of 12)
A COMPressor -Fruits and vegetable market
. Hydro (50Nmi/h) -Refrigerated warehouses
(Hy) -Distribution warehouses
Grid power
P Water N Hydrogen « )
(H20) Water electrolysis system tanlft(osrggﬁn'i)
\_ (10Nmni/h) / —_

17



@ Keihin Project 1€MW H (RS

L/

(Low-Carbon Hydrogen Supply Chain Demonstration Project)

N BER VLI H )

OPEN
YOKOHAMA

Model of Hama Wing site premises
Hama WingR\Jj& B uG5ERY

. Existing power receiving
board& & 8B HEIR

New power receiving
board/distribution board

Friy eRIRIEISAR/ BCEEAR

Yokohama City Wind power Plant |
“Hama Wing” *in operation

#EMHama Wing Xl & Bk

Hydrogen production
stabilization system

B ERERS

Water electrolysis /7’
system EBfRIKR4E B

Nitrogen cylinder
storage®SA
Office wing
DRZEMNT

Machine room wing
HUE T

Hydrogen storage shed
| (hydrogen compression/filling equipment))
SeE (BE%E/ERRE)

18



@ Keihin Project 01 H (RS AL M R H) ~.'

Low-Carbon Hydrogen Supply Chain Demonstration Project 2 e

Specific items to be verified by the project i H #&iF

The business case for hydrogen supply chains and future expansion to other regions
will be verified, through cost analysis and measurement of the project’s contribution to
global warming countermeasures.

A TS0 T H AL N4 BRAR IR 7 T ) 5T R BEA T BAS 7 A AT B, K B S o A DA B Ak 8 i) FL A
XA P A A
> Hydrogen cost &4

[0 The demonstration project will use evaluations of current conditions (demonstration project
costs) to examine future courses of action required to reduce hydrogen costs, including
verification of savings from economies of scale and identification of the steps needed to
implement deregulation.

ANYa I H A B RS LR CRVEIE 2 ) K A i D SR BT 7 IR RAT B 7 6, BFE LA
BREZ2E 5% 1R 7 28 A B PRAT AR o 8 o1l P 75 D 2P R

[0 The project will also examine the development of a promotional and deployment model
through technological innovation, as well as the development of full-scale supply chains,
based on projections of needs in 2030.

2T H B AR 5203055 B 75 K T, A 7838 i 1R G A e R BE AN AR 2, DL R R 4 T O AR Y B
> CO02 emissions reductions —& 4t HE

[J The project aims to construct a low-carbon hydrogen supply chain that can reduce overall
CO2 emissions by about 80% when compared with conventional approaches.
ZIOH BEME MUK E NS, S&ST7EME, T =Sk S HEBE Jk> 2180%.

[0 The project will examine measures for further reducing CO2 emissions.
200 B W 7T — > AR R IR i 19



In cooperation with
neighboring municipalities
etc., we conducted test drive
and exhibition of fuel cell
vehicles at various events
such as public awareness
event of next-generation
automobile etc.
SRS, IR
IR S BRI & 2RI 3

Creation of a leaflet for easy
understanding of hydrogen energy

N5 A R A R TG A 1 ) /N1

I_Id AKEXIZNF—-FE

“¥ Participation in the
planning of portal site
3 on hydrogen energy

Z 5 REN T WAk 1AL

@ SHTODIRRIFINF~
ARULRSSLRDTATHRE NTL
BT AKIZLE-LMTSORMECH
URES RECBOAREBU TSI,

YOKOHAMA

20



L4

b |
YOKSHAMA
Yokohama National University

BWREEAF
» Green Hydrogen Research Center
. . .. . (R S BETTITOH N
Participate in industry-academia-government SEIRRDO
. L " > Risk symbiosis society
collaborative organization "Yokohama Hydrogen Creation center
Energy Council" which aim to create "Kanagawa RIS J

model for safe hydrogen energy" by returning
research results on reliability, safety and

usefulness of hydrogen energy to society okohama Hydroge

Energy Council

Planning of events for
awareness raising activit

| > IJXTG Energy Co., Ltd. > Toshiba Energy G
> Iwatani Sangyo Co., Ltd. Systems & Solutions > Kanagawa pref.
» Chiyoda Corporation Corporation » Yokohama city
Construction Co., Ltd.  » Nissan Motor Co., » Kawasaki city
Yokohama Hydrogen Energy Council » Tokyo Gas Co., Ltd. Ltd. » Sagamihara city
Establishment Commemoration Seminar > Hitachi, Ltd. )

Show Room EJT
(suiso terrace)

JXTG Nippon Oil & Energy
Corporation opened a
show room named “suiso
terrace” at Yokohama
Tsunashima Hydrogen
Station.
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® Information transmission and cooperation € RIZ&E5 & E N

ICHS2015 YOKOHAMA IPHE2018 YOKOHAI\/IA
(In"'[ernational Conference on Hydrogen Safety) =t b S T Vi
ICHS2015%5 15

(EZE&EHRFE10

AN
P () E R
2018LE AW S « &8

The 6th China(Shanghai) International &ﬁﬁ%ﬁ —
Technology Fair 2018 Facility tour

-




Spread of Hydrogen Use &N Ff

YOKOHAMA

The technology of companies and expertise of universities in Yokohama possess great potential for each of the stages in
manufacturing, transporting/storing and using hydrogen
In cooperation with all of you, such as the country, related groups, etc., we will proceed efforts to realize a hydrogen

society.
N A SEBERIROR DL AOR 2 58 4 B ARTR, R BEAE RS . 38/ A A FH &S & — D BEs B B
HIWE s BN TR S AN EIETFEE, LR “Sfts” dix.

Spread of Hydrogen Use S SEE

r

Reforming
from fossil
fuels such as
natural gas

.

(

Reforming
from fossil

natural gas

.

fuels such as ; \

~

Hydrogen

)

(Sources of renewable
energy

» Reforming from
\ methane gas

> Water electrolysis g\

j

{

-

Liquefied hydrogen
Organic hydride

( Overseas )

FCV,etc.

From personal vehicles to public transportation and
commercial/industrial vehicles
FCFL

FCV FCScooters FCBus
(Source:TOYOTA) (Source: HONDA) (Source: SUZUKI) - (Source: TOYOTA)

Fuel Cell

From home to business and industry
"-l'—r'

(Source: Mitsubishi Hitachi Power Systems)

Hydrogen power
generation, etc.

Toward a new, two-
dimensional energy structure
adding hydrogen to the
current heat and electricity

23




SDGS T FF4 K & H b7 &
SDGs FutureCity Yokohama 74k f& ﬁﬁ;{gﬂ@ﬁﬁq @ %
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)ased on SDGs and the Paris Agree;menst\ \;

%@E%Eﬁﬂgﬁmummg?«a-

Economy Society
QI/}I *i%

SUSTAINABLE ¢ " Environment e
' DEVELOPMENT \J/ % ALS Zero Carbon

=
B 17 GOALS TO TRANSFORM OUR WORLD Yokohama

V|S|on E%
Realizing a city that creates new value and prosperity through its
economy, culture, and the arts, With the environment at its heart.

SCHL Ay by, GBI 2 5 SCAAT Z AR G5 8 B A BT 22 2R 3 T




'?' Zero Carbon \'
Yokohama .C"

Ty w

Chinatown Minato Mirai Yokohama Port Opening

= Vi Memorial Hall
BAE BRI RA&E

Thank you for your attention.
T 1

g ,. ‘ Ab.l' T A ‘ 7 . ‘;,',‘ ¢ ' ‘%‘*
ama’tﬁI Diplomat’s Sankeien Garden Zoorasia Yokohama

ouse =& BRI
HIIIIREZRXR



