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Development and Commercialization 
of Toshiba ENE-FARM*

November 15, 2011
Toshiba Fuel Cell Power Systems Corporation

* ENE-FARM is the standard name of 1kW class residential fuel cell in Japan
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Overall Status of ENE-FARM Commercialization in Japan
After technology verification and large scale monitoring program, Japan started 
initial commercialization of 1kW class residential PEMFC “ENE-FARM” in 
FY2009. Around 15,000units are now operated in Japanese household.
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PEFC systems tested in large scale monitoring program
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Field test result of CO2 reduction 
by residential PEFC

Field test result of CO2 reduction 
by residential PEFC

manufactur
er

LPG City 
Gas

Keros
ene

Total

ENEOS 
Celltech

1,06
2

191 0 1,253

Ebara 
Ballard

0 396 314 710

Toshiba 
FCP

552 196 0 748

Panasonic 0 520 0 520

Toyota 0 76 0 76

Total 1,61
4

1,379 314 3,307

3,307units tested in the program showed 1.2ton/year of CO2 reduction in  
average.

* Information presented by FCCJ

As the average, 20-40% of CO2 (100kg/month) 
reduction was verified through program.

3,307 systems were 
installed and verified.
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“ENE FARM” Commercialization started 

Joint declaration of commercialization
of “ENE FARM” (Jan. 2009)

Commercialization for domestic market started in FY 2009.
Residential fuel cell CHP system is named “ENE FARM”

(Unified product name of Japanese companies.)
Governmental subsidy to end-users for “ENE FARM” Promotion.

Toshiba’s “ENE FARM”
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30 years experiments of FC development in Toshiba

50kW Pilot plant

700W 
Residential

FY1999 FY2000 FY2001 FY2005 FY2006
FC vending 

machine

FY2007

The initial 
Development
of 1kW PEFC 

The first 
residential 

PEFC 

Downsizing and 
cost reduction

Further Cost
reduction, 

FY2005 modelFY2001 model FY2006 model
FY2007 model

Reliability 
improvement Reliability improvementCost reduction,

Maintainability

to FY2009 model

FY2008 FY2009

TEPCO 11MW Plant（23k hrs.）

NEDO１MW Plant

Onsite 1MW Plant(16khrs).

Onsite 200kW PC25C

1980 1990 2000

History of stationary fuel cell in Toshiba
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Key factors in technology development for commercial PEFC

Performance Durability

Cost
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20042004年、社内開発機で、定格効年、社内開発機で、定格効
率率40%40%、最低負荷、最低負荷34%34%を達成を達成

2004年後期機

2004年前期機

2003年度機

20082008年度機年度機20082008年度機年度機

E-efficiency characteristics

Performance：
Power efficiency is around 36%at rated power. Total 
efficiency is higher than 80%.

Cost:
• Down to 1/8 cost from the level in FY2004 by 
trimming system, cell number reduction and so on.
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Reliability:
Through continuous QC activities, present annual 
failure rate of TSB ENEFARM to be less than 5%. 
Further improvement is expected by recent retrofit.

Recent failure 
rate 5 - 10%

Target < 3%

Durability:

The recent CSA 
shows better 
durability longer 
than 40khrs

30k hrs in real field 
operation with 2005/6 
model

CSA durability by accelerating testing

Cell Voltage Trend in Field Testing

FC Unit

Tank Unit
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Specification of Toshiba ENE-FARM

*1 efficiency w/ LPG

*2 Certification organizations

JET; Japan electrical Safety and 
Environmental Technology Laboratories

JHIA; Japan Heating Appliances Inspection 
Association

Rated power Ｗ(Ac-net) 700

Elec. Eff. ％（LＨＶ） ＞36(35)*1

Total Eff. ％（LＨＶ） ＞85

Output voltage Ｖ 200

Output water temp. ℃@exit ＞６０

Fuel NG/LPG

Operation noise ｄＢ＠１ｍ ＜40

Operation
G.C.

w/ Leaning algorithm

Start up time min <60

Volume litter 241

Weight
FC-kg 104

Tank-kg 105

Certification JET/JHIA*2

Specification of TSB ENE-FARM
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CSA Manufacturing

Verification

Package Assembling and Testing

Hot Well 
Tank Unit

FPS R & D

Boiler Manufacturer

Organization of ENE-FARM development and manufacturing in Toshiba

Verification

Engineering School
Toshiba Fuel Cell Power Systems

(Ukishima Area)

Toshiba Fuel Cell Power Systems
(Keihin Operation)

Toshiba Home Technology
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Successful shifting to commercialization in Toshiba PEFC
Verification

•Delivered around 800units since 2005 until 08
•The longest units recorded 30kh in real field
•Total fleet operation time to be 10million hrs
•CO2 reduction to be 1.2-1.4t/year
•Reliability potential for commercialization

Commercialization readiness
•Preparing production process
•Maintenance and sales channel with energy companies
•Getting Japanese certification

Development
•>35% Electric / >85% Total Efficiency
•System durability longer than 70kh
•Reliability better than 5% annual failure rate
•Significant CR (to 1/8 level through 5years)
•Tolerant system for raw fuel (NG & LPG)
•Light weight for installation (104kg)
•Low noise design (<40dB)

(FY)
Cost reduction trend to 1/8 level withy 5years activity Production increase with ENEFARM commercialization
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2011

FY2011

2,800

Successful shifting from development phase to commercialization!

Another 20% CR 
after FY2009

Significant 
volume increase 

after FY2009

5,000
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Develop ENE-FARM as Core Product
Release 2nd Gen system in FY2012!

Performance 
improvement

Various 
application

Condominium For Cold area

Hydrogen 
Society

HEMS

Compact system
-20deg-C ambient

HEMS、Smart grid with PV and 
Battery

・LNG, LPG
・Natural gas for overseas

太陽光発電

水力発電

風力発電

水素

燃料電池

水分解 改質

石油

ＬＰＧ

バイオマス 廃棄物
発電 発酵・ガス化

熱分解
原子力発電余熱利用

天然ガス

Toshiba Fuel Cell Power Systems Corporation

電気エネルギー

CCSとの組み合わせ

再生可能エネルギー

Fuel 
Diversification

ENE-FARM Market Expansion toward the Future

Release 2nd Gen 
system in FY2012!
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CVCS
FC +

FC

FC

FC

FC

スーパー

FC

夜間電力の貯湯
システム

オフィスビル

マンション

コンビニ

ビジネス
ホテル

スーパー

ガス温水
ボイラー

病 院

+

無人中継局
エレベータ

C VC F
FC +

直流配電

病院

マンション

ビジネスホテル

家庭用

ショッピングセンター
スポーツクラブ
ビジネスホテル

---
集合住宅

直流電源応用
バイオガス応用
ライフスポット

Others

Co-generationPremium 
application
ＵＰＳ＋ＦＣシステム
ＧＣ/ＧＩ切換システム
電力貯蔵システム

通信用電源

フォークリフト
列車

乗用車・バス

ノートＰＣ・ＰＤＡ
携帯電話

Mobile

Transportatio
n

ポータブル機器

オフィスビル

For the future with “Fuel Cells” ! 

Fuel Cell as a Dream

Fuel Cell as Familiar and Close Product
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