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Increasing energy consumption in the household

Energy Consumption in Japan Energy Consumption in Japan 
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(From the “Total energy statistics” of the Agency of Natural Resources and Energy, etc.)
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US ：3,803.7 billion kWh [Nuclear 18.8%,Gas 14.7%,Coal 52.7%,Hydraulic and others 9.9%,Petroleum 3.9%]

China ：1,134.5 billion kWh

Japan

Germany

France

UK

Sweden

Comparison of Electricity Output and Energy 
Source for Electric Power Generation

Comparison of Electricity Output and Energy 
Source for Electric Power Generation

[Nuclear 1.3%,Gas 0.6%,Coal 73.6%,Hydraulic and others 17.3%,Petroleum 7.3% ]

：1,036.2 billion kWh [Nuclear 32.1%,Gas 21.1%,Coal 19.1%,Hydraulic and others 11.3%,Petroleum 16.4%]

： 552.4 billion kWh [Nuclear 29.3%,Gas 9.8%,Coal 54.2%,Hydraulic and others 5.5%,Petroleum 1.2% ]

： 506.9 billion kWh [Nuclear 76.5%,Gas 1.0%,Coal 7.4%,Hydraulic and others 12.8%,Petroleum 2.3% ]

： 356.6 billion kWh [Nuclear 28.1%,Gas 32.5%,Coal 34.5%,Hydraulic and others 3.3%,Petroleum 1.6% ]

： 158.2 billion kWh [Nuclear 46.5%,Gas 0.3%,Coal 2.0%,Hydraulic and others 49.2%,Petroleum 2.0% ]
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■ Contribution to the prevention of global warming 
(reducing CO2 emission)

－Proactive use of clean energy (new energies) 
corresponding to increasing energy demand in the household

■ Offering energy sources as an alternative for petroleum, 

and making efficient use of such energy
－Corresponding to increasing demand for electric power and

highly-efficient use of energy 

Problems and Needs Regarding
the Environment and Energy 

Problems and Needs Regarding
the Environment and Energy 
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Co-generation = combined heat and power

Hot 
water

Electric 
power

Air

City gas

DC power

A
C
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er

Reformer

Stack

Heat exchanger

Backup heat source

Hot water tank

City 
water

Inverter

Air blower

Creates hydrogen 
from city gas

Supplies oxygen

Generates electricity and heat
Hot water supplied

The Home-use Fuel Cell Co-generation System The Home-use Fuel Cell Co-generation System 
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Hydrogen

Chemical reaction of hydrogen with oxygen 
generates electricity and heat.

The Composition of
Solid Polymeric Fuel Cells and How it Works

The Composition of
Solid Polymeric Fuel Cells and How it Works

hydrogen

hydrogen 
ion

electron
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The Fuel Cell Co-generation SystemThe Fuel Cell Co-generation System

Create Energy Home-use fuel cell co-generation system 
creates energy

Produces electricity and 
hot water for household 

needs

Electricity
Hot water

City gas

LP gas
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Power 
generation 

efficiency 35%

Power generation efficiency 39%

Thermal electric power plant

Electric power 
transmission line

Power transmission loss   
4%Unused exhaust heat 

61%

From the 21st Century Energy Vision of MITI

Overall 
efficiency

70～80%

Power generation 
efficiency
30～35%

LNG 
tank

ＦＣＧ

Manufacturing 
efficiency 100%

Pipe line

Gas holder

Heat (hot water supply, 
air conditioning)

Electricity

Heat exhaust practically unusable 20 – 30%

Energy conservation Reduced by 15 –
30%

CO2 emission Reduced by 30 – 40%

NOx emission Reduced by 60 –
90%

● Conventional power generation system

● Fuel cell co-generation system

Results of simulation

(vs. thermal power generation)

Advantages of the Co-generation SystemAdvantages of the Co-generation System
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Realization of a ubiquitous networking 
society

Coexistence with the global environment

A fuel cell is “a symbol of an 
environment-oriented company”

Toward the Realization of 
Our Corporate Vision

Toward the Realization of 
Our Corporate Vision

Clothing Housing

Food

Matsushita’s Target Vision
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Reducing environmental
burdens of all appliances 

Efforts in the past

HFC-
free

Water-
saving

Energy-
saving

Coexistence with the global 
environment involving the entire life

Target image

Electricity
Warm 
waterTotal use 

of energy

■Harmonious coexistence with the global environment, connecting energy-
saving, water-saving and HFC-free appliances, with our ””entire lifeentire life””

New life
Value creation

・Thermal insulation of the home
・Energy creation
・Home energy management 
system

Lifestyle
s・Combination of 

appliances
・Better use of appliances

・Energy supply
・Home appliance Recycling Law
・Eco service

Separate 
appliances

・Higher efficiency ・3R 
design
・Reduction of specified   
chemical substances

Social 
infrastructure

Home infrastructure

Energy 
creation

Ideas for life 
achieved by 
FC co-generation

Coexistence with the Global Environment Coexistence with the Global Environment 
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2003
Development of 

popular product versions

■Schedule

Development for 
commercializationBasic development

■Promotion System

Basic technology advancements Establishment of basic performances

Process Corporate Manufacturing Innovation Division

FC Technology
Living Environment Development Center

Manufacturing
Matsushita Home Appliances Company

President Nakamura ProjectPresident Nakamura Project

Monitoring businesses
Becoming a  

full-scale operation 

Development
Matsushita Electric Works

05/4

2005 2008～

Fuel Cells 
Commercialization 

Project 

phase change

■1999 World’s first operation of 
cogeneration
■2000 A hot water supply efficiency of 40% 
achieved
■2002 A power generation efficiency of 
32% achieved

■2005~ City gas companies 
introduced into market

■2008~ Matsushita HA to 
operate fully-fledged business 

Efforts in Realizing Home-use Fuel CellsEfforts in Realizing Home-use Fuel Cells
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19992000 2001 2002 2003 2004

FC
 laboratory 

established

FC
 business developm

ent 
office established

C
om

m
ercialization project 

established

C
ollaboration w

ith 
M

atsushita Electric 
W

orks established

Tokyo G
as new

 
products exhibition

Prim
e M

inister Koizum
i 

visited our P center

Exhibition at the 
W

orld G
as M

eeting

Fuel cell task force 
established

2004/2
Tokyo Gas new products exhibition

2003/6
World Gas Meeting 2004/5 Prime Minister 

Koizumi visited our Panasonic center

Installed in Prim
e 

M
inister’s official 

residence

D
elivered to Tokyo G

as 
and placed on sale

2005/2 The first fuel cells 
installed in the Prime Minister’s 
new official residence

196１

4th International 
Trade Fair

Sam
ple product

Pow
er source

for m
arine buoys

● ● ● ●

Tokyo G
as chose fuel 

cell suppliers

Development of Matsushita’s Fuel CellsDevelopment of Matsushita’s Fuel Cells

History of fuel cells
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Prime Minister’s new official residence

“Fuel cells are the key to opening the door to a 
new era”
(from Prime Minister Junichiro Koizumi’s policy 
speech of February 2002)

Our First Fuel Cell Co-generation System was Installed in 
the Prime Minister’s New Official Residence

Our First Fuel Cell Co-generation System was Installed in 
the Prime Minister’s New Official Residence

May 10, 2004 Prime Minister Junichiro Koizumi 
visited our Panasonic center

Installation ceremony at the Prime Minister’s new official residence, April 8, 2005
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Specifications

Type of electrical use

Specification and/or description

Performance

Matsushita’s Fuel Cell Co-generation SystemMatsushita’s Fuel Cell Co-generation System

Electric output

Items

Operation mode
Load response control

Type of thermal use

1 kW (power at transmission end)

DSS - continuous

Available

System combination
Heat storage in a layered hot water reservoir

Items
Power generation efficiency

Hot water supply efficiency

Hot water supply temperature

Operation noise

Performance
33% or higher (rating)

45% or higher (rating)

60℃ or higher

44 dB or less
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－－Feature 1Feature 1－－
High-stacking 
stability

－－Feature 2Feature 2－－
Superior energy 
efficiency

－－Feature 3Feature 3－－
High system reliability 
and stability

What is required of a home-use cogeneration system is practical efficiency 
(economic efficiency) and reliability (stability and durability)

Operation life : 13,000 hours 
(verified)

Deterioration rate : 
Continuous operation → nearly zero
Intermittent operation → 7 μV / operation or less

Energy reduction rate
⇒Max. 25%

Energy saving during summer realized
(when corrected to the primary energy)

Ambient temperature : 
-5℃ to 40℃

guaranteed
Operating duty : 100% to 30% guaranteed
Operation modes : 

continuous and DSS modes 
available

Superiority of Matsushita’s ProductsSuperiority of Matsushita’s Products



18
O

ut
pu

t r
ed

uc
tio

n 
ra

te
 (%

)

→Time (h)

100

80

60

40

20

0 4000 8000 12000

Output voltage fluctuation is restricted to nearly zero

(Both long-life stacks and commercialized stacks are fully-stacked)

Long-life stacks

Commercialized Commercialized 
stacks stacks 

0mV/1000h
(nearest preceding 2000 hours)

0mV/1000hr (nearest preceding 2000 hours)

⇒After the initial fluctuation, an output reduction rate of zero is maintained.

Feature 1:  High-Stacking StabilityFeature 1:  High-Stacking Stability



19Clarification of Degradation 
Mechanism in Basic Research

Clarification of Degradation 
Mechanism in Basic Research

Highly durable stack

Clear up degradation mechanism
▼

Abundant data
utilizing evaluation equipment

▼

Degradation Mechanism WebDegradation Mechanism WebDegradation Mechanism Web
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Winter

Autumn 
/ Spring

Summer

Amount 
of power 
used

Amount of hot 
water usedPower 

generation
Amount of hot 
water stored

A primary energy reduction rate of 25% (max.) has been achieved 
in an in-house verification test in the real-life house

(Rating)

（actual 
operation)

Electrical energy 

Thermal 
energy

32％

44％

▼

Hot water supply 
(city gas)

55
Power generation 
（power plant）

87

City gas
100

City gas
107

Gas-fired 
water heater

Thermal power 
plant

＜Energy saving by 30%＞
（Output）

Operation 
(Load respondent)

(Starting, 
heat-retention) ＜Energy saving 

by 25%＞

［Comparison in the amount of primary energy used］

ＦＣ

ＦＣ

［Season］

［Time］

Feature 2:   Superior Energy EfficiencyFeature 2:   Superior Energy Efficiency

(Formerly)

142
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Concept 
designing

Performance and 
safety designing

Reliability and endurance 
designing

Preparation for 
production

Production and 
deliveryBasic development

Design engineering and quality know-how 
accumulated in extensive mass production
of home appliances and systems products

▼
Highly reliable and stable 

Co-generation system

Performance 
quality target

・ＦＭＥＡ
・ＦＴＡ
・Urushihara 
chart

Safety tests

Performance tests

Endurance tests

Reliability tests

Process control 
chart

Work 
instructions

Inspection 
specifications

Delivery 
permission

Ｄ－ＦＭＥ
Ａ Ｐ－ＦＭＥ

Ａ
Study of 
performance quality

・ＦＭＥＡ
・ＦＴＡ
・Urushihara 
chart

Study of safety tests

Study of performance tests

Study of endurance tests

Study of reliability 
tests

Analysis of a 2003 model

Sam
ple m

aking

ＤＲ ＤＲ ＤＲ

Production sam
ple m

aking

Feature 3:  Guaranteed System Reliability and StabilityFeature 3:  Guaranteed System Reliability and Stability

Sam
ple m

aking

Sam
ple m

aking



22Technical Challenges and 
Future Efforts

Technical Challenges and 
Future Efforts

DurabilityDurability

Cost reductionsCost reductions

expanding life span of MEA/stack

expanding life span of system components

Cost reductions in system investment

Cost reductions in
stack and fuel processing equipment

Cost reductions in components

Degradation mechanism project

Know-how of mass production maker

Cost reduction projectCost reduction project

・Accumulated material and processing
technology

・Joint development with material makers

・Review the system from scratch
・Reduce catalyst volume
・Use general-purpose low cost parts

Challenges:  Realization of “Durability and Low Cost” enabling Full-Scale Usage



23Low-cost / High Endurance through 
Matsushita Technologies

Low-cost / High Endurance through 
Matsushita Technologies

7 functions
of fuel cell co-generation

Battery unit

Fuel 
processing

Buttery cooling

Electricity
conversion

air supply

water processing

Main control

Overall technical Overall technical 
prowess of a home prowess of a home 
appliances maker appliances maker 

All system components
produced in-house

Total cost reductions
across entire system  

Key components
such as high durability 
MEA/stack, fuel processing 
device

Key parts
such as highly efficient small 
inverter, low power 
consumption blower

Various parts and piping 
for high precision control of
pressure, flow volume and 
temperature

Electric components
controlling the above

Operating software 
to learn and predict the habits of 
use at home
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Market IntroductionMarket Introduction

Technological developmentTechnological development

1999

2005

2010

High-performance polymeric 
electrolyte membrane appears

Basic 
research

Research and development 
period

Market introduction period

Diffusion period

● Development of stacks
● Development of the fuel processor

● Full-scale entry into the development of a PEFC <final entry>

● Development of the home-use co-generation system

Home-use fuel cell 
Co-eneration system

STEP１

Commercial use fuel cell 
Co-generation system

STEP２

● Basic research into a PEFC begins

● Research in alkaline fuel cells begin

● MCFC research begins

● DMFC research 
begins

1960

1990

The Roadmap for CommercializationThe Roadmap for Commercialization

Global market
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■In the case where a four-member family uses 380 liters of hot water (40℃) dail
For 3 years after the contract is concluded   

Approx. 60,000 yen / year will be saved.
The 4th year and after      

Approx. 30,000 yen / year will be saved.

Approx. 380,000 yen will 
be saved in 10 years.

■Additionally, in the case where 200 liters of hot water (40℃)  per day and 
100 Kwh of electric power per month are used

Approx. 640,000 yen will 
be saved in 10 years.

Fuel cell rate applied 
period Warm and happy family 

plan rate applied period

1s
t y

ea
r

Tokyo Gas : Saved fuel and light expenses amount over 10 years

Lower Fuel and Light Expenses 
for Our Customers

Lower Fuel and Light Expenses 
for Our Customers

For 3 years after the contract is concluded   
Approx. 110,000 yen / year will be saved.

The 4th year and after                    
Approx. 45,000 yen / year will be saved.
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Target reduction 
amount of CO2
emission 50,000,000 t

[share : 40%]

1% of target reduction in all the households of Japan in 2010

Reduction target fixed by the Kyoto Protocol

Energy consumption 
rate occupied by home 
appliances 14.7%

Energy consumption 
rate occupied by home 
appliances 14.7%

Energy consumption 
forecast in 2010

Reducing CO2 EmissionReducing CO2 Emission

Cargo and 
so forth
Passenger 
car

Business

Home

IndustryReduction of 
7,350,000 t must 
be made at home

５．８ｔ

４．５ｔ
１．３ｔ

Hot water supply 
+ power company 

Introduction 
of fuel cells

Reduction amount

Accumulated number of units used in 2010
100,000 units
→1.3×100,000=130,000t

[2% of reduction]

CO2 emission reduction in all the households of Japan

CO2 Amount reduced by our products

CO2 emission reduction per household 
by introducing the fuel cell co-generation system

Accumulated number of units used in 2020
6,000,000 units
→1.3×6,000,000=7,800,000t

[106% of reduction]

Approximately 10% of target reduction by our co-generation 
products in 2015
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Realization of a ubiquitous network society

Coexistence with the global environment

Toward the Fulfillment of “Ideas for life”Toward the Fulfillment of “Ideas for life”

Tying
““ideas for lifeideas for life””

with FC cogeneration
Contribution to people’s 
affluent living and life

Clothing Housing

Food
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Penetration of home appliances

０

２０
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６０

８０

１００

０ １０ ２０ ３０ ４０

電子レン

Until the rose comes into full bloomUntil the rose comes into full bloom
It will take a while before the system becomes popular.  Until then…

““We shall proceed with We shall proceed with passionpassion and persistenceand persistence
until the rose comes into full bloom,  in order tuntil the rose comes into full bloom,  in order to o 
provide extreme satisfaction to our customers.provide extreme satisfaction to our customers.””

Matsushita’s DNA will bring 
the rose into full bloom in the 
fuel cell cogeneration business!!

カラーテレビ

ＶＴＲ

ルームエアコン

電子レンジ

全自動洗濯機

ＩＨクッキングヒータ 食器洗い機

Color TV

ＶＴＲ

Room air-conditioner

Microwave oven

Full automatic 
washing machine

IH cooking heater Dish washer

D
i
f
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u
s
i
o
n
 
r
a
t
e
 
(
%
)

Number of years
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Thank you very much for your attention


