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Issues of Environment and EREFGYE=ts v -7.N
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OEMs must reduce CO2 exhaust emission because of yearly
strengthening of Fuel Economy regulation in all countries.

PLDV annual sales (millions)

Severity of Issue }

(Sustainability)

Reducing Global Warming
CO, (COz, GHG)

Reducing Emissions
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OEMs must tackle ZERO Emission Vehicle development

250

toward the future.

Zero Emission

Renewable ™
Energy

Reducing
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Reducing
Emissions
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88 : IEA Energy Technology Perspectives 2017 Fig.5-3 2DS LDVs
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Recent Movement . HONDA
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_Climate Change _Z Global Environmental Issue

Keeling Curve Measured at Mauna Loa, Hawail
+Target : CO2 content holds down 450ppm.

CO, content (ppm)

Nations Unies

To reduce the exhaust GHG in the upper level
in the range from 40% to 70% compare to
2010 GHG until 2050.

GHG reduction Targets at 2030

= - — Country | Reduction Target
+Unstable Oil price related on OPEC

269% compared to 2013
-Increasing demand based on increasing @ |sapan| 500 co?namd to 200%)
o World population O

" 133.88
WTI Price ($/Barrel) December, 2017
January, 1986 ~ December, 2017 57.88

EU 40% compared to 1990

60~65% based on GDP
China

compared to 2005

20~25% compared to
Russlal 1990

February, 2009
39.09

ausszEEE

[ = 26~-28% compared to
USA | 3005 until 2025

"o 18 2% ites a0 a1

Role of PHEV BEV FCV R I Y-y

Tre rsows od Linaue s

FCV

Mass
transportation

Intercity
(HEV)

R

BEV

PHEV Inter-City+ Urban Area Driving

Urban Area Driving
(Motor Drive)

»
PHEV Owner Car EV Car Sharing
. :
; 1-:‘.:_“r Ride Sharing i\ EVOwnerCar
“"- II-\ = EVTaxi “ * Park & Ride with Charging
) EV Owner Car

EV Feeder Bus
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Honda’s Initiatives to realize Environmentally FriendlyVenICIES =7 o3 g » 7: ¥
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o Towards zero emissions
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Global warming
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Present (2016) 2020 2030

Honda will strive to make two-thirds of our overall unit sales by plug-in

hybrid/hybrid vehicles and zero-emissions vehicles such as,
FCVs and battery EVs by around 2030.
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: Hydrogen storage
: Battery storage

@ Honda =4 ——
1'?“ Smart Home [ sgee S S & W

- ~ Smart Hydrogen Station(SHS)
(Hz Production)

Q.
=2 Solar / k; H2 storage

Renewable energy is usually not stable. Peak power storage is very useful for
levelization of energy management in community. Hydrogen production, storage,
transportation and usage are very important to achieve future smart community.

Concept toward the Hydrogen'SOGIELY terr=r:y

Sdbismbeaas
- i
'- I

o o

CLARITY

FuUELCELL

Producing hydrogen with renewable energy will realize a recycling-based society.
Concept toward hydrogen society is consisted of “Generate” , “Use” , "Get connected”.
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SHSO 2002~2003 SHS1 (2003~20000  SHS2 (2010~1@L8 (2012~) @uPN

EX500 Inverter e brvertor P—
o
a ﬁ @ ’V‘2‘Hk—201 ~V2L (2014~

[ Get connected ]

Smart Hydrogen Station (SP S) HQNDA

m Simple -1 day installation connected water and electricity (without groundwork)

® Small -Small package type (10ft Container 3mx2.5m)

B Sustainable -Hydrogen production from Renewable energy and the other low carbon power
generation to realize the local energy production for local consumption
according to characteristics of region

: ' Hydrogen storage ) e s
Installed Honda Wako Head quarter (40MPa) items Specification

(December 25, 2015) Max. Flow 1.5 kg/Day 2.5 kg/Day
s rate (0.7Nm3/h) (1.2Nm3/h)
35 MPa 70 MPa
RISSSUE (40 MPa) (77 MPa)
Storage 19 kg @15°C 11kg@15°C
Purity >99.99%

W3280 X D2140 X W3300 X D1800 X

System Size H2100 (mm) H2300 (mm)
Foot-print app. 7 m2 Foot-print App. 6 m2

i |
'4
A High pressure Electrolysis High differential pressure electrolyzer
f{f electrolysis system Unit ~owasr Creato
X « Craator Rapid refueling Rapid refueling

High Pressure
Electrolysis Stack Utility 200VAC/ Tap Water

Dispenser M Refueling (2Banks-Cathcade) (3Banks-Cathcade)
I



SHS Deployment ™ . _-

Miyagi prif. Health and Environment Center
March, 29, 2016

35MPa SHS: 19 locations
(mainly prefectural office and public facilities)

70MPa SHS: 1 location
(Demonstration Project : until March 31, 2018)

Kobe Env. Futur Center Sajtama Pref. Office
June, 10, 2016

Tottori Gas

January, 27, 2017 April, 22, 2016

u,y— 3 .
S E——

Kurashiki Environment Square
May, 21, 2017

Kumamoto Pref. Office
June, 13, 2016

Miyako Airport Tokushima Pref. Office
July, 28, 2015

March, 22, 2016 pepryary, 26, 2017 may, 24. 2017

Power Exporter 9000 "% i --

Honda Cars Kyoto g,,7uka Town Office  Honda Motor Aoyama Hi
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Misawa Solar
October, 27, 2017

Soma Gas
September, 15, 2017

Honda Motor Wako HQ |
December, 25, 2015,

Koriyama City Office
September, 8, 2017

RYLYSZFUYY

Sakai Town Office
July, 6, 2017

May, 11, 2016
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“Get connect to Vehicle, Expansion to Living”

B Maximum power supply 9kW connecting to FCV
B High reliability accumulated Honda inverter
business
B High quality AC power output
B High general-purpose properties based
on V2L guideline
B Usable in outdoor and emergency

9k VA

Maximum

AGIDOVISKVA

SingleiphaseBAINeS’
100/200VAGKVA'
Large capacity heater,

Air conditioner
" Electromagnetic cooker

mergenc
case




22
HONDA

Honda FCV Development ‘
2002.12 FCX | 2004.11 FCX 2008.6 2016.3
= ™ FCX Clarity | SLARTIY
Pt !!E - -, =
s 03 and Sepen|_Type e i o
Door 2 — 4 —
Passenger 4 — — 5
performance >0°C -20°C -30°C -
FC L/O Under floor — Center tunnel | Under hood
Separator Carbon St&rgtg(lad — —
Body EV-Plus — New body —
Body Type Small 2 Box — Sedan —
Range 360km 470km 620km 750km

3% Driving in JCO8 mode, figure measured by Honda

Honda introduced FCV in 2002, and installed the first Honda-built fuel cell stack in 2004.

Following that, lease marketing of the sedan-type FCX CLARITY began in 2008, and of
the CLARITY FUEL CELL in March 2016.

: & . 23
Clarity Fuel Cell Packagi® HONDA

MM Concept: Fuel Cell Sedan Package

Man maximum Machine minimum

—

,1yuggage

'
g |
b offind ; Optimal positioning of battery and
High: effl(:lentfy Eacl((iagedwn: fuzl cell hydrogen tank realizes comfortable LUQQ?]Q: s;;acelfla;ge
powertrain fitted under hoo sedan passenger space enough for 3 golf bags
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o Previous Model o
) Current Density (A/cm?)
@ Narrow gas flow pitch
Gas diffusion is blocked by condense water.
LA CA .0
. — — —— — CLARITY
Previous Model N N N N
S FUEL GELL

Condense water
exhaust performance
was improved

by narrow pitch.
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Cell Structure

@2 Cells cooling Structure

Separator MEA

MEA

Coolant '

Coolant Hydrogen Air

Separator

20% down

Separator

‘1mm_

Separator

Previous Model
imm

Separator

1 Unit (2 cells) is constructed by 2 MEAs and 3 separators.

1mm cell thickness is achieved by reduction of condense water.




New Honda FC StacCKERE e r=Y-%
B &2@@6 bmpactness

201
33%c
>

g
o

=
o

o
2003

J ®2001
1999

Weight output density (kW/kQ)

1.0 2.0 3.0
Volume output density (KW/L)

New Honda FC Stack achieved 33% compactness compared to

o

previous model. Volume power density achieved over 3.1kW/L.

Fuel Cell Power Tra I HONDZ%?

Compact fuel cell system and drive unit

Voltage Control Unit

Increases stack voltage to drive
motor at high voltage

Use of SiC power module enables
size reduction with increased
power output

Hydrogen supply system

Power Control Unit
integrated with drive
motor and gearbox

Air supply system

Electric turbo compressor

Air supply pressure: 1.7X previous
model

Fuel Cell Power Train is integrated compact fuel cell system and

low height traction motor redesigned in order to install under
engine hood.

10
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Honda CLARITY FUEL GELD

Vehicle dimensions 4,915 x 1,875 x 1,480 mm

Number of passengers: 5

Driving range (Reference figure) App. 750Kkm (Driving in JC08 mode; figure measured by Honda) *1
Fuel cell power More than 100kW

Fuel cell stack power density 3.1kW/L (Figure measured by Honda)

Hydrogen filling time Around 3 minutes 2

Hydrogen tank filling pressure 70MPa (700 atmospheres)

Fuel Cell electric Vehicle: Issues Ly ]s An@.bnr N
Ee"”ma"ce ¢ Reliability,

Si ht reducti \
IQygight redygion Thousands of hours

Enwronment

ub- zlt:rcf1 st;rtup ity control
Heat dissipation a * Cell uniformity
high temperature

iving Rang: p\é"m‘“
1ydrogen storage duce platinum use

Mass production

technology
r H o - - - -
-Hydrogen infrastructure -Related regulations still in preparation
*Fuel cost -Need for common international standard

Range, Environment adaptability and Performance are received vision

from past developments. Durability, Reliability, Quality control and
Cost reduction have a characteristics affected one other.
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Future Works ~ HONDA

Cost Reduction

*Use of common materials
*Shortening of production time
*Curtail of Precious Material

Durability,
Reliability

3 . y /
w 4
Quality Control
| *Inspection technology
Further quality improvement

Continuous technical development is nhecessary to
ptimize these balances for further cost reduction

e 31
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Scandinavia
Planning the
preparation od HRSs
to introduce FCVs

H2-Mobility
(UK, France) |\ = J
§  Started the r [ Japan
investigation of B (Germany) [a#® Planning 160
introduction i Planning 400 [P HRSs around the

California US
scenario of FCVs | HRSs - 4 big cities Planning 100

and HRSs HRSs

preparation [RSSEE  Until 2020 _
preparation

C“"t" 2t92530 Current Status until 2020.
Operation : 100 Current: 38

Several countries start to prepare the HRSs for introduction of FCVs.

most aggressive activities cooperating between government and industry.

12
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Recent movement in Jc HONDA

2013 2014 2015 2016 2017
June Japan reconstruction strate January : MIRA| was  March
P o delivered to Cabinet Honda launched “Clarity December
Hydrogen Fuel Cell Office. Fuel Cell” in March 10,
. | Y 2016. And the first Japan Hydrogen

Strategic Road-Map Vehicle delivered to MET,|  Basic Strategy
Government Revice of the Hydrogen
supports to Fuel Cell Strategic

Hydrogen contributes
to Energy Security
and CO” Reduction.

construct the Social Road-Mal
b *

Infrastructure for

FCV until 2025. '
Government support > | Private companies>

NORFERL K- PR BB O—F 2y T KU LR

Phase 2015 12020 2030 2040

\‘ tFQV price : competitiveness with Hybrid Veblcle
M FCV FCV Incentive
1 FCV : 40K Vehicles = ZOOK Vehicles = 800K Vehicles _
° Hyd rogen Wﬁﬁyﬁr&geﬁ [;‘lbe\ competitiveness po. \\
Infrastructure | gfSo00  saton:i0 - 320 “MNHEV C“S“’merE /
-Hydrogen Power ‘ —
) Generator | Verification >/fu|ly in progress >
+Mass scale Hydrogen T T T TN wfully
3 y in progress >
Supply | )_ o uZ S
3| -CO2 Free Hydrogen | cCS. BIrmsEO KRB EEF ST T T Skfullyin
——ii “progress

. . o
Hydrogen Council HONDA

International company leaders show the future H2 vision for
achieving climate change targets and its importance worldwide.

2017411A13H@Bo Steering Members : 33 Companies
am ammus @ it AT @ CAD e
10508 4o svmuen c DAIMLER Srete 0, ,"'
el ++ [
L. ® @

L wonnc 9 woon weow

PERVRNRI——— . |

Supporting Members : 20 Companies

1 e

ret' A7 f‘L‘- —— 5.32

SOURCE: Hydrogen Council: IEA ETP Hydrogen
and Fuel Cell CBS; National Energy Outlook 2016

Establishment : January 18, 2017@Davos
13 Companies = Current Members 53 Companies

13
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Collaboration and Joint production wit HONDA

. Announcement of Joint Venture
Collaboration Contract (uly 2, 2013) establishment (anuary 30, 2017)

o) Oneicam 4
@ Equal & fair relation
@ Joint learning

Honda and GM collaborate on developing fuel cell systems for the next Generation
FCVs around 2020, and produce in one factory.

Also established Joint Venture (Fuel cell System Manufacturing,LLC) in Brownstown, MI, US,
and the fuel cell system that the company produces will be installed in FCVs that
both companies release.

. 35
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Roadmap to FCV. Commercialig

Technology Technology and Market
Demonstration Demonstration Commercialization
2002~ o 2008~ P 2015 —>~2020 2025~
Honda launched “Clarity Fuel Cell” in March 10, Collaboration with M Sales expansion
2016. And the first Vehicle delivered to METI in GM toward 2020 - Affordable
March 17. (July 2, 2013) e, _PICE
MExpansion
=Cost down
. mu IR - m
FCX Clarity

M Sales to general public . ‘

Cost
‘05M FCX -Productiop quality
=More driving range

‘0O3M FCX
e — __:'_’ é;_.’ . HExpanding of a Lease
;w 'Eerf%(?!tance Announce the establishment
PLUIELITY of JV company with GM in US
. WTechnology +Driving range (January :go 5017)
HWWorld' s improved ,

first FGEVaRe =Cold start ug The image of hydrogen infrastructure deployment

Launch the CLARITY FUEL CELL in March 10, 2016.

Expand the FCV collaborated with GM (technology and scale merit) in 2020
Necessary for cooperation of Hydrogen Refueling Station toward the FCV expansion



http://stevefecht.photoshelter.com/gallery-image/20170130-GM-Honda-Joint-Fuel-Cell-System-Manufacturing/G000084byqZWSLX0/I0000teEQqHUs0YA
http://stevefecht.photoshelter.com/gallery-image/20170130-GM-Honda-Joint-Fuel-Cell-System-Manufacturing/G000084byqZWSLX0/I0000teEQqHUs0YA
http://stevefecht.photoshelter.com/gallery-image/20170130-GM-Honda-Joint-Fuel-Cell-System-Manufacturing/G000084byqZWSLX0/I00005aO.naRfk9c
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Summary . HONDA

Automaker faces the “Reform term in once per 100 year” as
represented by “CASE”. Honda has developed all “CASE"” technologies
and will keep hard development efforts in the future.

Hydrogen & Fuel Cell Development

For low CO, emission community, Hydrogen is very promising energy
buffer for easy conversion to electricity.

Vehicle electrification is the main pathway toward reduced
greenhouse gases and a shift to alternative, renewable sources of
energy.

Honda works positively to develop the various technologies realize
the future hydrogen society, based on concept of “Generate”, “Use”
and “Get Connected"”.

Honda delivered New Fuel Cell Vehicle named “CLARITY FUEL CELL"
from the March of 2016 and must continuously tackle to reduce cost
and to establish quality control toward the future commercialization.

A concerted effort among related industries / companies, the
establishment of global standards and the creation of a hydrogen
refueling infrastructure are also required if FCVs are to be marketed
as scheduled starting date.

15



HONDA

The Power of Dreams
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