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Definition of Smart Communities
 Smart Community is an initiative aiming at efficient energy utilization that is achieved by using certain technology, e.g., IT and
accumulators, adequately combining distributed energy sources (distributed energy systems), e.g., cogeneration systems and
renewable energy, and managing energy in an area-wide manner.
 Smart communities generally consist of: cogeneration systems, facilities for generating electricity or using heat generated by
renewable energy sources, those for energy creation, e.g., residential use fuel cell (Ene-Farm), those for energy storage, e.g.,
accumulators and electric vehicles (vehicle-mounted accumulators), and energy management systems (EMSs) that connect said
facilities in a smart manner and realize the optimum operation of energy.

【 Picture of a Smart Community 】
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Significance of Smart Communities
Depending on regional characteristics, e.g., types (electricity, heat), scales and density of energy demand, the significance of smart
communities is as follows:
1) Risk dispersion for stable energy supply
- Smart communities are expected to disperse the risk of energy deficiency by retaining their own energy sources, when great
earthquakes and other disasters threaten the stable supply of energy from concentrated energy systems.
2) Efficient energy utilization (energy-saving effect)
- Introducing cogeneration systems makes it possible to realize high energy efficiency up to about 80% by combining electricity and
heat, when energy from waste heat is utilized in a manner matching the demand in the surrounding areas.
- Utilizing electricity and heat generated by renewable energy sources contributes to reducing the transmission loss of electricity,
producing the effect of efficient energy use.
3) Reducing environmental loads
- Utilizing renewable energy, as well as efficient energy use, is effective for energy-saving and reduction of carbon dioxide
emissions.
4) Establishing efficient electricity systems through utilizing EMSs
- A demand-response program, an approach to using EMSs to manage the energy supply-demand balance in certain communities in
a smart manner, will contribute to easing tightness of the supply-demand balance when consumers participate in the peak-cutting
program on a short-term basis.
- In the mid- to long- term perspective, introducing smart communities will eliminate the need for thermal power generation, an
inefficient energy source for addressing peak periods, and contribute to establishing efficient electricity systems.

ディマンドリスポンスの必要性①
Significance
of the Demand-Response Program
 Since the Great East Japan Earthquake hit, the tight demand-supply balance of electricity at peak hours in Japan has become obvious.
Currently, Japan is getting through such tightness by measures including utilities’ acceleration of operation of thermal power plants and
consumers’ voluntary energy-saving efforts.
 Against the backdrop to this situation, if the demand-response program succeeds in cutting demand during peak periods, the program will
contribute to relieving the supply-demand tightness as well as eliminate the need for inefficient, accelerated operation of thermal power
plants, leading to the establishment of efficient electricity systems in the mid- to long-term perspective.

【 Chart of the supply-demand balance before the
Great East Japan Earthquake 】

【Chart of the supply-demand balance after
the Great East Japan Earthquake】
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Results of Demonstration Trials of the Demand-Response Program
 Aiming to ascertain the quantitative effects of the program, ANRE conducted demonstration trials in four regions across Japan
(Yokohama City, Toyota City, Keihanna Science City and Kitakyushu City), in which a wide range of the residents participated.


For example, in Kitakyushu City, a business operator supplied electricity at 15 yen/kWh as a regular price and 6 yen/kWh as a
night-time price, cheaper than the regular electricity price of about 23 yen/kWh, while changing the price during peak periods to
a maximum of 150 yen/kWh, depending on the forecast of the following day’s demand.

 Based on the results of the demonstration in FY2012, it was ascertained that the power demand during peak periods could be cut
by 20% through a program under which the electricity price fluctuates (the demand-response program for the pricing system ). It
was also found that setting a higher price in the Critical Peak Pricing (CPP) system does not always dramatically enhance the
effect of the peak cutting program.

Kitakyushu City
Electricity price (*1)
Time of Use (TOU)
CPP= 50 yen
CPP= 75 yen
CPP= 100 yen
CPP= 150 yen

Keihanna Science City
Electricity price (*2)
TOU (premium: 20 yen)
CPP (premium: 40 yen)
CPP (premium: 60 yen)
CPP (premium: 80 yen)

Results of the FY2012 demonstration trials (number of sample cases: 180)
Summer (June to September)
Peak cut effect
Statistical significance (*3)
- (*4)
- (*4)
-18.1%
5% level
-18.7%
5% level
-21.7%
1% level
-22.2%
1% level

Winter (December to February)
Peak cut effect
Statistical significance (*3)
- (*4)
- (*4)
-19.3%
1% level
-19.8%
1% level
-18.1%
1% level
-21.1%
1% level

Results of the FY2012 demonstration trials (number of sample cases: 681)
Summer (July to September)
Peak cut effect
Statistical significance (*3)
- 5.9%
1% level
- 15.0%
1% level
-17.2%
1% level
-18.4%
1% level

Winter (December to February)
Peak cut effect
Statistical significance (*3)
-12.2%
1% level
-20.1%
1% level
-18.3%
1% level
-20.2%
1% level

Source: Results of the statistical demonstration conducted by Dr. Takanori Ida, professor, Kyoto University, Graduate School of Economics, Dr. Ryuichi Tanaka, associate professor,
National Graduate Institute for Policy Studies, and Dr. Ito , fellow, Stanford Institute for Economic Policy Research
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List of the Major Initiatives for Disseminating Smart Communities
■ Elemental technology consisting of smart communities has been significantly developed. In addition, operating environment
structural improvements are expected to be promoted to an appreciable extent by exercising the electricity system reform and
other initiatives.
■ Meanwhile, as the various components of such communities, e.g., facilities for renewable energy, Ene Farm, accumulators and
energy management systems, are so expensive that they are few instances in which they display economic advantages
compared to concentrated energy systems, a factor that hinders full-fledged introduction of such communities.
■ However, it would be possible to further introduce smart communities if the following challenges are overcome and a favorable
environment for the introduction of the communities is developed, leading to the establishment of a business model for
building the communities.

Challenge 1. Initiatives for realizing an inexpensive system
→Promoting technology development so as to reduce component price and running cost
Challenge 2: Promoting appropriate value assessment of the demand-response program
→Promoting development of the operating environment so as to appropriately assess the value of the supply
capability realized by the demand-response programs
Challenge 3: Establishing a business model for smart communities
→Aiming at establishment of a business model for smart communities by clarifying the profit structure

Challenge 2: Appropriate value assessment of the demand-response program
1. Sharing the basic understanding among people involved in the program
[i] Assessing the value of the program
Utilities and demand-response aggregators, both entities that control the supply-demand balance, will
jointly carry out demonstration trials for assessing the significance of the program to see if the effect of the
peak cutting program is generally achievable.

2. Developing environments where it is possible to undertake the program
[ii] Installing smart meters
Introduction of the program requires a meticulous understanding of the consumed amount of electricity. To
achieve this goal, METI aims to install smart meters in all households in Japan in the early 2020s.
[iii] Development and standardization of technology
To even further increase the likelihood of acquiring the effects of the programs, e.g., a peak-cut effect, METI
has been developing and standardizing technology that harmonizes EMSs with various types of devices, e.g.,
home appliances. It will endeavor to start initiatives aiming to globally standardize the technology.

3. Fostering leaders who will tackle the efforts for the program
[iv] Promoting business in the peripheral sector
Demonstration trials will be carried out to foster new business in the peripheral sector by utilizing big data,
one of the fruits acquired in the process of conducting the program and energy management.

Challenge 3: Examples of Business Models toward Self-sustaining Smart Communities
 There are two major patterns for the current business models for smart communities, which are advancing
toward self-sustaining communities:
[i] A model under which such communities use a cogeneration system so as to realize the efficient utilization
of both electricity and heat; and
[ii] A model under which such communities introduce the Feed-in Tariff Scheme so as to procure inexpensive
power sources and supply electricity to the community areas.

【Metropolises】
- Using highly-efficient cogeneration systems
Under this model, a cogeneration system is
built at the communities with high demand for
heat, e.g., commercial facilities and
accommodations, so that generated electricity
and heat can be supplied to the surrounding
areas.

【Large industrial complexes】
- Using coal-fired thermal energy
combined with renewal energy
Under this model, electricity is supplied to
communities by using highly price
competitive coal-fired energy as a base
power source and combining it with a
renewable energy source.

【Regional cities】
- Using biomass power generation
A biomass power source is considered as a
stable power source. Under this model, local
utilities buy such power source through the
Feed-in Tariff Scheme and supply electricity
to consumers in the communities.

【Regional industrial complexes】
- Using highly-efficient cogeneration
systems
Under this model, a cogeneration system
is installed adjacent to plants and other
facilities with high demand for heat, and
electricity is supplied to the surrounding
areas.
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Example of the Successfully Established Smart Communities:
Ohira Village, Miyagi Prefecture
 In Ohira Village, Miyagi Prefecture, an organization is deploying a smart community project in which it uses plants as core
facilities and supplies electricity and heat to other entities located in an industrial complex. It plans to supply power to the
areas surrounding the Ohira Village Office in case of an emergency.
 The organization utilizes a CEMS (Cluster/Community Energy Management System) to control and optimize a cogeneration
system in its plant as well as electricity and heat produced by photovoltaic power generation, and efficiently provides
consumers with energy. A simulation shows that the amount of consumed energy is expected be saved by 23%.

Source: Prepared by ANRE based on publicized materials

Example of the Successfully Established Smart Communities:
Miyako City, Iwate Prefecture





Miyako City, Iwate Prefecture, has been engaging in a project for renewable energy produced by biomass power plants using rich forest resources in
the region, and by mega solar power plants which are scheduled to be introduced in the region. To fully utilize the generated electricity, the “Regional
New Power Company, ” an entity scheduled to be inaugurated in FY2013, will buy such electricity and supply it to vegetable plants where local
colored bell peppers are cultivated, public facilities, marine product processing facilities, and households.
Combining renewable energy sources with accumulators and energy management systems enables construction of disaster-resistant distributed energy
systems.
When the supply-demand balance of electricity is expected to be tight for consumers, the demand-response program will be executed in order to shift
peak periods, leading to reducing power generation cost imposed on the Regional New Power Company and supplying inexpensive electricity to
consumers.
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