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Seminar for Industry and Building EMS

Policy and Technology for Energy 
Efficiency in Japan 

April 26, 2016
JICA Project Team

(TEPCO HD)

Presenter
Presentation Notes
My name is Kawano, project manager of JICA project team. I have assigned the project since 2009.Energy Management System which is now prepared for Serbia has been developed in Japan since 1979. It is a model we are discussing for Serbia. So I would like to introduce the Japanese system in this seminar. 



2222

1. Introduction of JICA’s Project
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Outline
1. Donor

Japan International Cooperation Agency (JICA)
2. Consultant

TEPCO HD & YSK Consultants JV
3. Project Period

2014/3-2017/4
4. Purpose of the Project

Assistance for preparation and implementation of EMS
5. Components (JICA’s Assistance Portion)

Component 1: Preparation of the scheme and dissemination
• Based on the EE&C Law issued in March 2013, the secondary legislation (detailed 

regulations, format, qualification system) are prepared and dissemination 
programs are implemented. 

Component 2: Preparation and implementation of training programs
• Creation of training program for Energy Auditor (EA), training of trainers for EA, 

and assistance for training with exam. for EA conducted by Training Organization 
(TO)

• Creation of a training program using training facilities, training of trainers for  
training facilities for Energy Manager (EM) and assistance for training for EM 
conducted by TO

Component 3: Follow up after implementation of EMS
• Assistance for operation of EMS and follow up

Presenter
Presentation Notes
First of all, I would like to JICA’s project. Japan International Cooperation Agency (JICA) is the donor. This is a project which is jointly implemented by Ministry of Mining and Energy of Serbia and JICA. Tokyo Electric Power Company Holdings (TEPCO) is a consultant hired by JICA. The joint project consists of three component. 1st Component is Preparation of the scheme and disseminationBased on the EE&C Law issued in March 2013, the secondary legislation (detailed regulations, format, qualification system) are prepared and dissemination programs are implemented. 2nd Component is Preparation and implementation of training programsCreation of training program for Energy Auditor (EA), training of trainers for EA, and assistance for training with exam. for EA conducted by Training Organization (TO)Creation of a training program using training facilities, training of trainers for  training facilities for Energy Manager (EM) and assistance for training for EM conducted by TO 3rd Component is Follow up after implementation of EMSAssistance for operation of EMS and follow up
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Overview of Japan

TEPCO (FY2013)

Peak demand 
64.3GW

(July 2001)
50.9GW

(Aug 2013)
Service area 39,542km2

Demand density 1288kw/km2

Population in 
service area 45 million

UG transmission 
line circuit length 12,073km

OH transmission 
line circuit length 28,247km

Hokkaido

Kyoto

Okinawa

Hokuriku
New “Shin-kansen”
(Debut: March 14, 2015)

Tokyo

TEPCO Service Area

Mt. Fuji

Presenter
Presentation Notes
Before starting my presentation, I would like to introduce our company. TEPCO is the largest power utility in Japan. We have 60 GW power plants and 29 million customers in our service area.
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2. Policy for Energy Efficiency in Japan

Presenter
Presentation Notes
From now, I introduce the historical data of Japanese energy consumption and EMS in Japan. 
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Historical Data of Final Energy Consumption by Sector

 GDP has grown 2.3 times since 1973. However, energy consumption 
of industrial sector has been flat due to promotion of energy efficiency.  

Presenter
Presentation Notes
This is the historical data for final energy consumption. Even though GDP of Japan has grown 2.3 times since 1973, energy consumption of industrial sector has not increased so much. Energy conservation law of Japan has been enforced since 1979. At that time, energy management system for industrial sector was adopted first. In 1998, the energy conservation law was amended and standard and labeling system was adopted for promotion of energy efficiency of home appliance, can and equipment.In 2002, the energy conservation law was amended again. Commercial and services sector, targeting at buildings, was covered by energy management system. In 2008, energy management system was drastically revised to raise the coverage of targeted building. Before 2008, each site had been targeted in energy management system. However after the amendment of 2008, all the buildings belong to one organization have been also covered. By this amendment, seven eleven that is mini max in Serbia has been also covered by energy management system.



Energy Intensity of Manufacturing Sector

(Source: METI)
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43 % Improvement

 Energy intensity of manufacturing sector in Japan has been improved 
since 1973. 

 However, from 1990’s, energy intensity has not been improved so 
much. Further improvement efforts are needed. 

Law on Rational Use of Energy 
(Energy Conservation Law) was enforced in 1979.

Energy Intensity = Energy consumption / production unit
(Value of 1973 is 100) 

Presenter
Presentation Notes
This slide focuses on the manufacturing sector in the industrial sector. As I mentioned, energy intensity of manufacturing sector in Japan has been improved since 1973. However, from 1990’s, energy intensity has not been improved so much. METI recognizes that further improvement efforts are needed at this moment. 
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Law on Rational Use of Energy 
(Energy Conservation Law)  in Japan

The term “Energy” as defined in the Energy Conservation Law refers to
“Fuel”, “Heat” and “Electricity”. 
Namely, target of this law is reduction of “fossil fuels”        

Targeted Energy under the Energy Conservation Law

Heat generated from Fuel (Steam, Hot Water, Cold Water, etc.)
(Excluded: heat generated that is NOT “Fuel-based”, such as
solar heat, geothermal heat etc.)

Electricity

Fuel
Crude oil, volatile oil (gasoline), heavy oil and other oil
products
Combustible natural gas,
Coal, coke and other coal products

Heat

Electricity generated by fossil fuels
(Excluded: NON-fossil-fuel such as photovoltaic generation,
wind power generation, waste power generation, etc)

Presenter
Presentation Notes
This slide explains a principle for Japanese energy conservation law. Japan does not have enough energy resources and highly depends on import of fuel from overseas countries. 95 % of primary energy is procured by import.So the target of energy conservation law of Japan focuses on fuel origin energy. The term “Energy” as defined in the law refers to “Fuel”, “Heat” and “Electricity”. Energy consumption generated from non-fossil energy sources such as photovoltaic generation, wind power generation, waste power generation are excluded from the target energy. 
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Industrial
Sector

Commercial
and Service

Sector

Residential
Sector

Transportation
Sector

Energy 
Conservation 
Law

Subsidy

Tax reduction, 
low interest 
public loan

Others

Report on Energy Saving Measures 
for New Construction, Renovation of Large Building 

Energy Management 
System (EMS)

Grants for purchasing 
energy-efficient (EE) equipment and cars

Special depreciation or tax mitigation for EE equipment

Public loan for small & medium 
companies purchasing EE equipment

Reg
ulati
on

Ince
ntiv
e

Awarding scheme, Offering energy efficiency diagnoses tools, 
Offering information, etc.

Regulations for 
transportation

Labeling Scheme
The Top-Runner Program

Tax reduction for 
EE houses

Information, Education and Communication

Measures for Energy Conservation in Japan

Presenter
Presentation Notes
This slide shows the overview of energy conservation measures in Japan. There are 2 types of measures. One is the regulation stipulated by the energy conservation law. EMS and labeling and standard system are main regulation for energy conservation.The other one is incentive schemes to install energy efficiency equipment and promote projects.Feed in tariff for renewable energy has been adopted since 2012. That is different scheme from the energy conservation law.
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EMS in Japan 
Ministry of Economy, Trade and Industry (METI)
- Law and regulations
- Policy making
- Monitoring and evaluation of the whole scheme

Local Offices of METI
- Registration
- Receipt and check of Periodical Reports
- Inspection (if necessary) 

Energy Conservation Center, Japan (ECCJ)
-Provision of training program 
-Qualification of Energy Manager

Designation for training 
and qualification role

Designated Organizations
- Assignment of candidates of Energy Manager and dispatching them to training program for qualification 
-EE&C activities initiated by the qualified Energy Manager
- Making Periodical Reports (EE&C Results Report and Middle-Term Plan Report) (1 year cycle)
-Submission of Periodical Reports to Local Office of METI

Dispatching candidates
of Energy Manager

Qualification and 
certificate of license

Registration of 
designated 
business site and 
qualified Energy 
Manager

Submission 
of Periodical 
Reports at 
June

Inspection if the 
site is judged as 
poor  
management

Task allocation

Reporting

Target 1: Annual 1% improvement of energy intensity is required!
Target 2: Benchmark for Specific 6 Sectors

Presenter
Presentation Notes
This slide shows the overview of Japanese Energy Management System.Ministry of Economy, Trade and Industry (METI) is responsible for law and regulation. Based on the law and regulations, METI appoints ECCJ (Energy Conservation Center Japan) as training provider and examination authority for Energy manager.In Japan, target consumers are designated by a primary energy consumption that use more than 1,500 kl-coe (crude oil equivalent) per year in one organization. As a result, at this moment, 90 % of industrial sector and 40 % of commercial and service sector in primary energy consumption are covered by energy management system.  Designated organizations have to create their periodical report and submit to METI Local offices.METI local office checks the report and if they judges some consumers as poor management, they can dispatch inspector to the site. In Japan, annually 1% improvement of energy intensity within 5 years are required. Since 2008, benchmark has been also adopted for specific sectors. METI checks achievement of these target values by periodical reports.  
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Samples of Benchmark in Specific Sectors
Sub-sector Target Value Average of All the 

Companies (2013)
Achieved 

Companies 
(2013)

Iron business using 
blast furnace 

0.531 kl/ton 0.588 kl/ton
(3 companies)

0

Normal Steel business 
using electric furnace 

0.143 kl/ton 0.173 kl/ton
(32 companies)

5

Special steel business 
using electric furnace

0.36 kl/ton 0.57 kl/ton
(19 companies)

5

Power generation 
business

100.3 % for 
Rated Capability

99.0 %
(11 companies)

0

Cement business 3,891 MJ/ton 4,190 MJ/ton
(17 companies)

5

Benchmark is adopted for 10 fields in 6 sectors (Steal, Power Generation,
Cement, Paper, Oil Refinery, and Chemical).
Top 10%-20% is set for the target value. 

Presenter
Presentation Notes
Since 2008, benchmark has been additionally adopted for 10 fields in 6 sectors, Steal, Power Generation, Cement, Paper, Oil Refinery, and Chemical because these sectors are large energy consuming sector.Some samples of benchmark are shown in the table. The values of the benchmark were set up by committee initiated by Japanese government. For example, power generation business has to aim at 100.3 % for designed output. However, no power company out of 11 companies has not achieved in 2013.



Achievement Records of Designated 
Organizations in Japan

Change of Energy Intensity /Year (5 years average) Number of Companies

Above 25 % Reduction 26 (0.2 %)
20 % - 25 % Reduction 40 (0.4 %)
15 % - 20 % Reduction 77 (0.7 %)
10 % - 15 % Reduction 315 (3.0 %)
5 % - 10 % Reduction 1,626 (15.3 %)
1 % - 5 % Reduction 4,640 (43.7 %)
0 % - 1 % Reduction 1,212 (11.4 %)

Total 7,936 (74.7 %)
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Change of Energy Intensity /Year (5 years average) Number of Companies

0 % - 5 % Increase 2,262 (21.3 %)
5 % - 10 % Increase 291 (2.7 %)
10 % - 15 % Increase 68 (0.6 %)
15 % - 20 % Increase 29 (0.3 %)
Above 25 % Increase 34 (0.3 %)

Total 2,684 (25.3 %)

Improvement

Deterioration

(Source: METI)* Data from the Periodical Reports in 2013

Presenter
Presentation Notes
METI published the achievement records of energy intensity of designated organizations from 2008 to 2012. This data can be obtained from periodical report of 2013 because the report describes past 5 years records as well. According to the records, about 60 % of designated organizations has achieved 1 % improvement.   



Evaluation of Designated Organizations
 Based on the submitted Periodical Reports, all the organizations are 

categorized into 4 classes and METI takes actions by class.
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Class S
Good Performers

6,734 Organizations 
(54.6 %)

(Standard)
(1) Achievement of 
Energy Intensity 
Target 
or
(2) Achievement of 
Benchmark Target

(METI’s Actions)
METI publishes the 
name of 
organizations as 
good performers

Class A
Normal Performers
4,240 Organizations 

(34.4 %)

(Standard)
Organizations 
which are not 
categorized into 
Class S, Class B nor 
Class C.

(METI’s Actions)
No action is taken.

Class B
Non-Achieved 
Performers

1,364 Organizations 
(11.1 %)

(Standard)
(1) Not achievement 
of Energy Intensity 
Target and increase 
the Energy Intensity in 
2 consecutive years
or
(2) More than 5 % 
increase of Energy 
Intensity in 5 years 
average

(METI’s Actions)
METI sends a letter to 
the organization and 
visit the site to check.

Class C
No Good Performers

(Standard)
(1) Organizations 
of Class B
and
(2) Not compliance 
with judgment 
criteria

(METI’s Actions)
METI gives an 
instruction based 
on the law.

(Source: METI)* Data from the Periodical Reports in 2013

Presenter
Presentation Notes
METI starts the evaluation and categorization from this year based on the data from periodical reports submitted by designated organizations. Class S organizations are praised by METI and the name of organizations are published in METI’s website.Class B organizations are defined by 2 conditions, Not achievement of Energy Intensity Target and increase the Energy Intensity in 2 consecutive yearsor More than 5 % increase of Energy Intensity in 5 years average.If an organization is categorized into Class B, METI send a letter for warning and METI may visit the site to check the performance.No good performers of Class B go to Class C.  For Class C organization, METI gives an instruction to improve the performance. If the organization does not obey the instruction, the organization may be punished based on the law.  



METI’s Actions for Class C
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Instruction (Class C)

Check of Performance of 
Class B Organizations

Judgment

Not enough

Judgment

Not enough
Order to Create Energy 

Saving Plan

Judgment

Not enough

Publication of Name of 
Organization and Order Judgment Punishment

Fine: 1,000,000 JY

Not enough

Presenter
Presentation Notes
This slide shows METI’s actions to Class C organizations. As I mentioned, when an organization is categorized into Class C, METI can give an instruction for energy conservation. If the organization after the instruction does not perform enough level in a few year, they can go to the next stage, order to create energy saving plan. And then the poor performance organization goes down to semi-final stage, that is publication of the name. Finally, a bad organization can reach the final stage, punishment. As far as I know, there is no organization which reaches the final stage. 



Reasons why Organizations did not Achieve the Target 
of 1 % Improvement of Energy Intensity

15(Source: METI)
446 Samples in 2014 217 Samples in 2014

* Multiple answer is possible

 Organizations which does not achieve the target of 1 % improvement of 
Energy Intensity have to describe reasons in Periodical Report.

 For the Industrial Sector, reduction of production and change of products and 
high quality production are major reasons.

 For the Commercial and Service Sector, increase of air-conditioner’s load, 
increase of users and new construction and expansion are major reasons.

Presenter
Presentation Notes
This slide shows reasons why Organizations did not Achieve the Target of 1 % Improvement of Energy Intensity. Designated organization can describe reasons when they cannot achieve the target. This is also check points by METI. For the Industrial Sector, reduction of production and change of products and high quality production are major reasons. For the Commercial and Service Sector, increase of air-conditioner’s load, increase of users and new construction and expansion are major reasons.



Brochures for Energy Conservation  
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Presenter
Presentation Notes
In order to disseminate energy management skills, Energy Conservation Center, Japan (ECCJ) published some brochures. ECCJ is a foundation body. METI entrusts ECCJ for training for energy managers, qualification, dissemination and so on.This slides shows the guidebooks. You can download the English version of the guidebooks. I think it is very useful data and information based on the analysis data from periodical report and results of energy audit conducted by ECCJ. 
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3. Japanese Technology
for Energy Efficiency

Presenter
Presentation Notes
That is the final part of my presentation. Some Japanese technologies for energy efficiency are introduced. 
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Ultra Super Critical Coal Power Generation

TEPCO Hitachinaka Power Station

Effect
• Improvement of thermal efficiency (43% HHV)
• Reduction of CO2 emission

Location
Boiler
Contractor

Turbine/
Generator
Contractor

Capacity
(MW x unit) Construction

First
operation

Hitachinaka #1 BHK HTC 1000 x 1 12/1998 - 12/2003 12/2003
Hirono #5 MHI MHI/ME 600 x 1 7/2000 - 7/2004 7/2004

Specification Main steam Main steam Reaheater Efficiency Fuel
Press (MPa) Temp (℃） Temp (℃） (%, HHV)

Hitachinaka #1 24.5 600 600 43.1 Coal
Hirono #5 24.5 600 600 43.0 Coal

(Under construction)

Location
Boiler
Contractor

Turbine/
Generator
Contractor

Capacity
(MW x unit)

Construction
Schedule

Expected
first
operation

Hitachinaka #2 BHK HTC 1000 x 1 10/2009 - 12/2013 12/2013
Hirono #6 MHI MHI/ME 600 x 1 12/2008 - 12/2013 12/2013

BHK: Babcock-Hitachi K.K.

HTC: Hitachi, ltd.

MHI:Mitsubishi Heavy Industries, ltd.

ME: Mitsubishi Electric

<General Feature>
 Construction Cost: Approximately 1,400 US$/kW including environmental facilities 

(excluding port facilities and land acquisition)
 Scale of Unit: 500 MW-1,000 MW per Unit
 Water Content: Less than 30%
 Coal Type: Better than Sub-bituminous 
 Ash Melting Point: More than 1,200 C
 Ash Content: Less than 10%

Presenter
Presentation Notes
The first technology I introduce is high efficiency coal power generation technology developed by Japanese Manufacturers. We call it Ultra Super Critical (USC) coal power generation. Toshiba, Mitsubishi-Hitachi power system are major manufacturers.TEPCO also owns the USC power stations. The efficiency expects 43 % at HHV. 


一覧

		

														タービン入口 イグチ		タービン入口 イグチ		タービン入口 イグチ

				地点 チテン		号機 ゴウキ		認可出力 ニンカシュツリョク		運開年月 ウンカイネンゲツ		形式 ケイシキ		主蒸気圧力 シュジョウキアツリョク		主蒸気温度 シュジョウキオンド		再熱蒸気温度 サイネツジョウキオンド

								MW						MPa		℃		℃

				五井 ゴイ		1		265		6/20/63		強制循環 キョウセイジュンカン		16.9		566		566

				五井 ゴイ		2		265		8/6/64		定圧貫流 テイアツカンリュウ		16.9		566		566

				五井 ゴイ		3		265		7/28/65		強制循環 キョウセイジュンカン		16.9		566		566

				五井 ゴイ		4		265		1/14/66		変圧貫流 ヘンアツカンリュウ		16.9		566		566

				五井 ゴイ		5		350		1/31/68		強制循環 キョウセイジュンカン		16.9		566		566

				五井 ゴイ		6		476		3/30/68		定圧貫流 テイアツカンリュウ		16.9		566		566

				姉崎 アネサキ		1		600		12/1/67		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				姉崎 アネサキ		2		600		11/21/69		定圧貫流 テイアツカンリュウ		24.6		538		566

				姉崎 アネサキ		3		600		6/24/71		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				姉崎 アネサキ		4		600		9/28/72		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				姉崎 アネサキ		5		600		4/14/77		定圧貫流 テイアツカンリュウ		24.6		538		566

				姉崎 アネサキ		6		600		10/26/79		定圧貫流 テイアツカンリュウ		24.6		538		566

				袖ヶ浦 ソデガウラ		1		600		8/1/74		定圧貫流 テイアツカンリュウ		24.6		538		566

				袖ヶ浦 ソデガウラ		2		1000		9/27/75		定圧貫流 テイアツカンリュウ		24.6		538		566

				袖ヶ浦 ソデガウラ		3		1000		2/18/77		定圧貫流 テイアツカンリュウ		24.6		538		566

				袖ヶ浦 ソデガウラ		4		1000		8/31/79		定圧貫流 テイアツカンリュウ		24.6		538		566

				横須賀 ヨコスカ		3		350		5/23/64		強制循環 キョウセイジュンカン		16.9		566		566

				横須賀 ヨコスカ		4		350		7/29/64		強制循環 キョウセイジュンカン		16.9		566		566

				横須賀 ヨコスカ		5		350		7/13/66		強制循環 キョウセイジュンカン		16.9		566		566

				横須賀 ヨコスカ		6		350		1/18/67		自然循環 シゼンジュンカン		16.9		566		566

				横須賀 ヨコスカ		7		350		9/27/69		自然循環 シゼンジュンカン		16.9		566		566

				横須賀 ヨコスカ		8		350		1/31/70		自然循環 シゼンジュンカン		16.9		566		566

				横浜 ヨコハマ		5		175		3/11/64		自然循環 シゼンジュンカン		16.9		566		538

				横浜 ヨコハマ		6		350		6/25/68		自然循環 シゼンジュンカン		16.9		566		566

				南横浜 ミナミヨコハマ		1		350		5/29/70		強制循環 キョウセイジュンカン		16.9		566		566

				南横浜 ミナミヨコハマ		2		350		4/24/70		強制循環 キョウセイジュンカン		16.9		566		566

				南横浜 ミナミヨコハマ		3		450		5/25/73		強制循環 キョウセイジュンカン		16.9		566		566

				東扇島 ヒガシオウギジマ		1		1000		9/18/87		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				東扇島 ヒガシオウギジマ		2		1000		3/12/91		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				鹿島 カシマ		1		600		3/19/71		定圧貫流 テイアツカンリュウ		24.6		538		566

				鹿島 カシマ		2		600		9/23/71		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				鹿島 カシマ		3		600		2/4/72		定圧貫流 テイアツカンリュウ		24.6		538		566

				鹿島 カシマ		4		600		4/7/72		定圧貫流 テイアツカンリュウ		24.6		538		566

				鹿島 カシマ		5		1000		9/28/74		定圧貫流 テイアツカンリュウ		24.6		538		566

				鹿島 カシマ		6		1000		6/27/75		定圧貫流 テイアツカンリュウ		24.6		538		566

				大井 オオイ		1		350		8/5/71		強制循環 キョウセイジュンカン		16.9		566		566

				大井 オオイ		2		350		2/17/72		自然循環 シゼンジュンカン		16.9		566		566

				大井 オオイ		3		350		12/20/73		変圧貫流 ヘンアツカンリュウ		25.0		538		538

				広野 ヒロノ		1		600		4/18/80		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				広野 ヒロノ		2		600		7/11/80		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				広野 ヒロノ		3		1000		6/23/89		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				広野 ヒロノ		4		1000		1/22/93		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				広野 ヒロノ		5		600		7/12/04		変圧貫流 ヘンアツカンリュウ		24.5		600		600

				常陸那珂 ヒタチナカ		1		1000		12/12/03		変圧貫流 ヘンアツカンリュウ		24.5		600		600

						44





表

		

						Main Steam		Number of first operation

						Press/Temp

				Type of Boiler		(MPa/℃)		1960's		1970's		1980's		1990's		2000's

				Subcritical		16.9/566		13		6

				Supercritical		24.6/538
(25.0)		2		15		4		2

				Ultra Supercritical		24.5/600										2

				Total unit number				44





年代順

		

														タービン入口 イグチ		タービン入口 イグチ		タービン入口 イグチ

				地点 チテン		号機 ゴウキ		認可出力 ニンカシュツリョク		運開年月 ウンカイネンゲツ		形式 ケイシキ		主蒸気圧力 シュジョウキアツリョク		主蒸気温度 シュジョウキオンド		再熱蒸気温度 サイネツジョウキオンド

								MW						MPa		℃		℃

				五井 ゴイ		1		265		6/20/63		強制循環 キョウセイジュンカン		16.9		566		566

				横浜 ヨコハマ		5		175		3/11/64		自然循環 シゼンジュンカン		16.9		566		538

				横須賀 ヨコスカ		3		350		5/23/64		強制循環 キョウセイジュンカン		16.9		566		566

				横須賀 ヨコスカ		4		350		7/29/64		強制循環 キョウセイジュンカン		16.9		566		566

				五井 ゴイ		2		265		8/6/64		定圧貫流 テイアツカンリュウ		16.9		566		566

				五井 ゴイ		3		265		7/28/65		強制循環 キョウセイジュンカン		16.9		566		566

				五井 ゴイ		4		265		1/14/66		変圧貫流 ヘンアツカンリュウ		16.9		566		566

				横須賀 ヨコスカ		5		350		7/13/66		強制循環 キョウセイジュンカン		16.9		566		566

				横須賀 ヨコスカ		6		350		1/18/67		自然循環 シゼンジュンカン		16.9		566		566

				姉崎 アネサキ		1		600		12/1/67		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				五井 ゴイ		5		350		1/31/68		強制循環 キョウセイジュンカン		16.9		566		566

				五井 ゴイ		6		476		3/30/68		定圧貫流 テイアツカンリュウ		16.9		566		566

				横浜 ヨコハマ		6		350		6/25/68		自然循環 シゼンジュンカン		16.9		566		566

				横須賀 ヨコスカ		7		350		9/27/69		自然循環 シゼンジュンカン		16.9		566		566

				姉崎 アネサキ		2		600		11/21/69		定圧貫流 テイアツカンリュウ		24.6		538		566

				横須賀 ヨコスカ		8		350		1/31/70		自然循環 シゼンジュンカン		16.9		566		566

				南横浜 ミナミヨコハマ		2		350		4/24/70		強制循環 キョウセイジュンカン		16.9		566		566

				南横浜 ミナミヨコハマ		1		350		5/29/70		強制循環 キョウセイジュンカン		16.9		566		566

				鹿島 カシマ		1		600		3/19/71		定圧貫流 テイアツカンリュウ		24.6		538		566

				姉崎 アネサキ		3		600		6/24/71		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				大井 オオイ		1		350		8/5/71		強制循環 キョウセイジュンカン		16.9		566		566

				鹿島 カシマ		2		600		9/23/71		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				鹿島 カシマ		3		600		2/4/72		定圧貫流 テイアツカンリュウ		24.6		538		566

				大井 オオイ		2		350		2/17/72		自然循環 シゼンジュンカン		16.9		566		566

				鹿島 カシマ		4		600		4/7/72		定圧貫流 テイアツカンリュウ		24.6		538		566

				姉崎 アネサキ		4		600		9/28/72		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				南横浜 ミナミヨコハマ		3		450		5/25/73		強制循環 キョウセイジュンカン		16.9		566		566

				大井 オオイ		3		350		12/20/73		変圧貫流 ヘンアツカンリュウ		25.0		538		538

				袖ヶ浦 ソデガウラ		1		600		8/1/74		定圧貫流 テイアツカンリュウ		24.6		538		566

				鹿島 カシマ		5		1000		9/28/74		定圧貫流 テイアツカンリュウ		24.6		538		566

				鹿島 カシマ		6		1000		6/27/75		定圧貫流 テイアツカンリュウ		24.6		538		566

				袖ヶ浦 ソデガウラ		2		1000		9/27/75		定圧貫流 テイアツカンリュウ		24.6		538		566

				袖ヶ浦 ソデガウラ		3		1000		2/18/77		定圧貫流 テイアツカンリュウ		24.6		538		566

				姉崎 アネサキ		5		600		4/14/77		定圧貫流 テイアツカンリュウ		24.6		538		566

				袖ヶ浦 ソデガウラ		4		1000		8/31/79		定圧貫流 テイアツカンリュウ		24.6		538		566

				姉崎 アネサキ		6		600		10/26/79		定圧貫流 テイアツカンリュウ		24.6		538		566

				広野 ヒロノ		1		600		4/18/80		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				広野 ヒロノ		2		600		7/11/80		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				東扇島 ヒガシオウギジマ		1		1000		9/18/87		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				広野 ヒロノ		3		1000		6/23/89		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				東扇島 ヒガシオウギジマ		2		1000		3/12/91		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				広野 ヒロノ		4		1000		1/22/93		変圧貫流 ヘンアツカンリュウ		24.6		538		566

				常陸那珂 ヒタチナカ		1		1000		12/12/03		変圧貫流 ヘンアツカンリュウ		24.5		600		600

				広野 ヒロノ		5		600		7/12/04		変圧貫流 ヘンアツカンリュウ		24.5		600		600

						44





亜臨界

		Subcritical

				Location		Boiler
Contractor		Turbine/Generator
Contractor		Capacity
(MW x unit)		First 
operation

				Goi		MSE, B&W, BHK		TSB, HTC		265 x 4		6/1963 - 1/1966

						MHI		MHI/ME		350 x 1		1/1968

						BHK		HTC		476 x 1		3/1968
(7/1994 Add on GT)

				Yokohama		IHI		TSB		175 x 1		3/1964

						IHI		TSB		350 x 1		6/1968

				Yokosuka		CE, MHI, IHI		GE, TSB		350 x 6		5/1964 - 1/1970

				Minami
Yokohama		MHI		MHI/ME, TSB		350 x 2		4/1970 - 5/1970

						MHI		MHI/ME		450 x 1		5/1973

				Ohi		MHI, IHI		TSB, HTC		350 x 2		8/1971 - 2/1972





超臨界

		Supercritical

				Location		Boiler
Contractor		Turbine/Generator
Contractor		Capacity
(MW x unit)		First 
operation

				Ohi		KHI		KWU		350 x 1		12/1973

				Anegasaki		B&W, BHK, IHI, MHI		GE, TSB, HTC		600 x 6		12/1967 - 4/1977

				Kashima		MHI,IHI, BHK		HTC, MHI/ME, TSB		600 x 4		3/1971 - 4/1972

						MHI, BHK		GE		1000 x 2		9/1974 - 6/1975

				Sodegaura		MHI		TSB		600 x 1		8/1974

						MHI, BHK		TSB, HTC, MHI/ME		1000 x 3		9/1975 - 8/1979

				Hirono		IHI, BHK		TSB		600 x 2		4/1980 - 7/1980

						MHI, IHI		HTC, TSB		1000 x 2		6/1989 - 1/1993

				Higashi 
Ohgishima		BHK, IHI		TSB MHI/ME		1000 x 2		9/1987 - 3/1991





超々臨界

		Ultra 
Supercritical

				Location		Boiler
Contractor		Turbine/
Generator
Contractor		Capacity
(MW x unit)		Construction		First 
operation

				Hitachinaka #1		BHK		HTC		1000 x 1		12/1998 - 12/2003		12/2003

				Hirono #5		MHI		MHI/ME		600 x 1		7/2000 - 7/2004		7/2004

				Specification		Main steam		Main steam		Reaheater		Efficiency		Fuel

						Press (MPa)		Temp (℃）		Temp (℃）		(%, HHV)

				Hitachinaka #1		24.5		600		600		43.1		Coal

				Hirono #5		24.5		600		600		43.0		Coal

				(Under construction)

				Location		Boiler
Contractor		Turbine/
Generator
Contractor		Capacity
(MW x unit)		Construction
Schedule		Expected
first
operation

				Hitachinaka #2		BHK		HTC		1000 x 1		10/2009 - 12/2013		12/2013

				Hirono #6		MHI		MHI/ME		600 x 1		12/2008 - 12/2013		12/2013
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Effects
• Improvement of thermal efficiency (59% LHV)
• Reduction of CO2 emission

More Advanced Combined Cycle 
(1,500°C-class Gas Combined Cycle Power Generation)

TEPCO Kawasaki Power Station

 Gas turbine ------------------------------------------------------------- 
Model:  Open cycle single-shaft type 
Output: Approx. 330 thousand kW  

(air temperature of 5°C) 
Inlet gas temperature: Approx. 1,500°C 
Pressure ratio: Approx. 21 
Combustor: Premixed combustion type 
Fuel used: Re-gasified LNG 
 Steam turbine ---------------------------------------------------------- 
Model: Three-pressure reheated double-flow 

exhaust condensation type 
Output: Approx. 170 thousand kW (air temperature 

of 5°C) 
Steam pressure:  
 

High pressure ... Approx. 13 MPa 
Medium pressure ... Approx. 3 MPa 
Low pressure ... Approx. 0.4 MPa 

Steam temperature: 
 

High pressure ... Approx. 560°C 
Medium pressure ... Approx. 570°C 
Low pressure ... Approx. 270°C 

 

Presenter
Presentation Notes
This is also TEPCO’s power plant using gas. The name of technology is More Advanced Combined Cycle (MACC).We have operated this units since 2007. The thermal efficiency is 59 % at LHV. Mitsubishi-Hitachi power system is the manufacturer of the technology.



Factory Energy Management System

CB : Circuit Breaker
CG : Co-Generation
EV : Electric Vehicle
FEMS : Factory Energy Management System

IGCS : Intelligent Grid Control System
PCS : Power Conditioning System
PV : Photovoltaics
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(Source: HITACHI)

Presenter
Presentation Notes
Factory Energy Management System (FEMS) is also one of the energy efficiency tool. This slide shows Hitachi’s product. FEMS can be set up linking to energy consuming process and equipment as well as generation facilities. This system can monitor energy consumption, arrange the data and control the system. This may realize the accuracy improvement in energy demand forecast by adding production result, production plan and formulation conditions, and support continuous energy saving activity by PDCA cycle and visualizing consumption.



Amorphous Core Transformer
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About the loss of transformers

Case Study

(Source: Hitachi Industrial Equipment Systems)

Presenter
Presentation Notes
This technology is transformer made by Hitachi Industrial Equipment System. Amorphous core transformer uses a different material from conventional silicon steal iron core. Amorphous core has a big advantage in no-load loss compared to the conventional transformer. Pay back period is assumed to be 10 years in Japan. 



Smart Meter (2 way communication power meter)
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◆By FY 2020, TEPCO will install 27 million smart 
meters throughout its entire customer area

◆Early realization of new rate menu and lifestyle-
enhancing services

◆Early realization of management rationalization, 
such as automatic metering, elimination of field 
visits and reduction of investment via demand 
response, etc.

◆Smart meter transmits metering data to HEMS at 
customer’s home

◆Efficient energy savings using HEMS, which reads 
the amount of electricity and current every 30 
minutes

Deployment of Smart meters

Advanced services using meter data
Home Electrical 

Appliance

Home Gateway

Visualization of electric power usage

kW Selling kW Buying

kWh Selling Today kWh Buying Today

Nov.1, 2014
8:50PM

Oct.31, 2014 Sell
Buy

Y
M
DCharges

Presenter
Presentation Notes
This is the final page. TEPCO has introduced smart meter that is 2 way communication power meter. For 27 million customer, our company will complete the installation by 2020. Our smart meter can take consumption data by every 30 minutes. Remote disconnect / reconnect, Demand-limit change, Emergency demand limit, Event memorization, are possible. Smart meter is installed by TEPCO and it is TEPCO’s property. If a customer installs home energy management system (HEMS) by themselves, they can monitor the consumption and control equipment through HEMS. 
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Hvala
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