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Chapter 1 Background and Objectives of the Project
1.1
Outline of IRDA

（1） About IRDA
Iskandar Regional Development Authority (IRDA) is a Malaysian
Federal Government statutory body tasked with the objective of
regulating and driving various stakeholders in both public and
private sector towards realizing the vision of developing Iskandar
Malaysia into a strong and sustainable metropolis of international
standing.
IRDA’s statutory powers and functions are designed to achieve the
above objective and include the following core functions in summary;
① Planning
To integrate and recommend planning policies and strategies of the
Federal Government, State Government of Johor and local authorities
relevant to enhance Iskandar Malaysia’s well-being. To identify and
develop strategies to enhance infrastructure, skills, science and
technology research in the development of Iskandar Malaysia.
② Promotion
To undertake broad-based promotion of Iskandar Malaysia to the
general public and potential investors; both local and overseas.
To drive, coordinate and monitor development of economic sectors,
required enablers and social infrastructure.
③ Facilitation
To provide consultation and information on investing in Iskandar
Malaysia.
To act as the principal coordinating agent on behalf of relevant
Government agencies in the relation to receiving, processing and
expediting the requisite approvals for investors in Iskandar
Malaysia.
To assist existing investors in the resolution of issues affecting their
business environment.
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（2） Iskandar Development Region
① Outline
Iskandar, Malaysia is located in the southern part of Johor
Malaysia province and the southern end of the Malay Peninsula with
a population of about 1.7 million, the second economic urban area
after the Kuala Lumpur. Five Economic Corridors (priority
development areas) designated by the Federal Government of
Malaysia in the 9th Five-Year Plan (Iskandar Plan) since 2006 have
been placed, and Iskandar area has implemented comprehensive
regional development projects. Its size extends to an area of 2,217
square kilometers including Johor Bahru (Along with the new
administrative capital built in Nusajaya, it consists of the towns of
Pontian, Senai and Pasir Gudang). This is almost the same area as
Tokyo, which is three times the area of Singapore.
This area was once called South Johor Economic Region (SJER),
but in honor of the late Iskandar Ismail who was the principal of the
former state of Johor, it was renamed to Iskandar, Malaysia.
Iskandar development plan will promote the investment
attracting by focusing on six fields of finance, tourism, education,
logistics, medical, creative services, and three manufacturing
industries, electric and electronic, oil and fat, petrochemical, food
and agricultural processing. The region is divided into five flagships
with different roles.
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Figure 1

Map of the Iskandar area

② Five flagships
Functions and features of each of the above five flagships are
described follows.
A： Johor Bahru urban area
There are international trade, financial centers, and service centers
(linked to Singapore at Causeway).
B： Nusajaya area
There are Academic city that attracted overseas universities,
entertainment function of theme parks such as LEGO LAND and
movie shooting studio, Furthermore, Service industry such as
medical tourism, state government function.

C： Tanjung Pelepas harbor surrounding area
The functions; logistics base, free trade area, oil reserve port (linked
with Singapore at Second Link).
Port of Tanjung Pelepas (PTP) has the feature of being able to secure
the geographical advantages close to Singapore and other southeast
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asian countries and the depth to allow large vessels to enter the port,
and development taking advantage of this is under way. It is connected
with 160 ports throughout the world and is the first port in Malaysia
and 17th in the world in terms of container handling volume. The port
is made up of a container port portion and a free trade area adjacent
to it, and it is still under development. The free trade zones are being
developed separately from Phase 1 to Phase 5, and planned to be 1,507
acres after completion.
D Pasir Gudang harbor surrounding area
There are manufacturers of electric, chemical, fat and oil chemical
products and fanction as a petrochemical stockpiling port.
E Senai International Airport surrounding area
There are fanctions as logistics base, Hi-tech industries · Space
industry, Commercial facilities, Cyber city.
③ Strengths of the Iskandar region
The strength of the Iskandar region is that it has good access to
Singapore (the expressway will be opened in the future),
complementary relationship between Singapore and Malaysia
(deepening friendship from around 2006, Agreed to deal with land and
water supply issues mutually in 2010), and it is positioned as an
important project as the Malaysian Nation. A state-owned companies
have also invested to Nusajaya Tech Park. In addition, IRDA is an area
where investment from domestic and overseas had occurred following
Kuala Lumpur. As close to Singapore, prices are cheaper than
Singapore (rents are a third of Singapore) is said to be a merit in
attracting companies.
The GDP of the Iskandar region was approximately 20 billion US
dollars as of 2005. This accounts for 60% of the GDP of Johor (US $ 33.4
billion). Per capita GDP per capita in 2014 in Iskandar Malaysia is US
$ 10,830. Furthermore Iskandar region was selected as a developed
region of great influence in the "Ninth Malaysia Plan (2006 - 2010)".
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（3） Industrial parks subject to the survey
① Pasir Gudang industrial park
This industrial park has started 30 years ago. The companies
entering Malaysia including Japanese companies have the long
history, and many enterprises that have advanced in Malaysia at
an early stage have many old facilities and equipment that are
owned at factories, and many companies have issues in terms of
efficiency it was confirmed.

Table 1

Outline of Pasir Gudang industrial park

Name1

Pasir Gudang Industrial Estate

Distance from
major city

36 km from Johor Bahru

Japanese
companies

•

Aida Manufacturing (M)
Sdn.Bhd.(AIDA ENGINEERING,
LTD.：Pressing machine)

•

Aluminum Industries
Sdn.Bhd.(Marubeni Corporation：
Aluminum rolled products)

•

Chugoku Paints (M)
Sdn.Bhd.(CHUGOKU MARINE
PAINTS, LTD.：Paint)

•

CMKS Malaysia Sdn.Bhd.( CMK
CORPORATION：Printed wiring
board)

•

Core Pax (Malaysia)
Sdn.Bhd.( Ohishi Sangyo Co., Ltd.：
Paper bag)

Source: ASEAN-JAPAN CENTRE
http://www.asean.or.jp/ja/asean/know/country/malaysia/invest/industrialestate/area01
.html/#j18

1

5

•

Felda Oil Products Sdn.
Bhd.( MITSUI & CO., LTD.,：RBD
palm oil)

•

Funai Electric (M) Sdn.
Bhd.( FUNAI ELECTRIC CO.,
LTD：Electrical equipment)

•

Goko Camera (M) Sdn. Bhd.( GOKO
Camera Co., Ltd.：Compact camera)

•

GPM Engineering (Johor Bahru)
Sdn. Bhd.： Electronic parts)

•

Hishi Plastics Asia Sdn.
Bhd.( Mitsubishi Plastics, Inc.：
Heat shrinkable polyvinyl chloride
tube)

•

Hitachi chemical (Johor) Sdn.
Bhd.( Hitachi Chemical Company,
Ltd：copper-clad laminated plate for
printed wiring board)

•

Idemitsu Chemical (M)
Sdn.Bhd.(Idemitsu Kosan Co.,Ltd.：
Polystyrene)

•

Isolite Ceramic Fibers Sdn.
Bhd.( Isolite Insulating Products Co.,
Ltd.：Ceramic fiber)

•

Iwaki Corning (M) Sdn. Bhd.( AGC
TECHNO GLASS CO., LTD.：Heatresistant glassware)

•

Jalco Electronics (M) Sdn.
Bhd.( JALCO Co.,Ltd.：Electronic
parts)

•

Kovax (M) Sdn. Bhd.( KOVAX
Corporation：Coated abrasives)
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•

K.Yamada Industries Sdn.
Bhd.(Yamada Giken Company.：
Acoustic parts)

•

Marushin Canneries (M) Sdn. Bhd.：
Food)

•

Matak (M) Sdn. Bhd.：Woodprocessing, Building materials,
Furniture)

•

Matsushita Audio & Video (M) Sdn.
Bhd.(Matsushita Electric Industrial
Co., Ltd： Clock radio, Radio
cassette, VCR)

•

New Port Bulk Terminal Sdn.
Bhd.( SUMITOMO
CORPORATION：Liquid chemicals
storage transport)

•

Onamba (M) Sdn. Bhd.( Onamba Co.,
Ltd.：Wire harness)

•

Pacific Activated Carbon Sdn.
Bhd.( PACIFIC METALS
CO.,LTD.）：Activated charcoal)

•

Pacific Soap Manufacturing (Lion
Corporation：Soap chip)

•

Palmaju Edible Oil Sdn. Bhd.( FUJI
OIL CO., LTD.）：Palm oil, Palm
kernel oil refining and processing)

•

Perusahaan Sadur Timah Malaysia
(Perstima) Sdn. Bhd.( Kawasho
Corporation： Tin-plated steel plate)

•

Sanden International (M) Sdn.
Bhd： Car air conditioner parts)
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•

Sanwa Resin (M) Sdn. Bhd：
Laminate board)

•

Seiko Electric (M) Sdn. Bhd.( Seiko
Electric Co.,Ltd.： Power supply
systems, Electronic control systems)

•

SNC Industrial Laminates Sdn.
Bhd.( Sumitomo Bakelite Co., Ltd.：
Phenol copper clad laminate)

•

Toyo Rubber (M) Sdn. Bhd.( Toyo
Tire & Rubber Co., Ltd.：Corrosion
protection rubber)

•

Tylon (M) Sdn. Bhd.( DAIHO
INDUSTRIAL CO.,Ltd.：Plastic
injection Molding)

② Tanjung Langsat Industrial Complex (TLIC)
As an industrial park after Pasir Gudang industrial park, it is
an industrial estate established in the government's Iskandar plan.
This Tanjung Langsat Industrial Complex is a new industrial park
just after the Japanese companies began to build a factory in the
last couple of years. At the time of field survey, comments that
companies currently moving in may not yet reach the timing of
facility renewal were obtained.
Name

Tanjung Langsat

Distance from
major city

42km from Johor Bahru

8

1.2
The policy of the Malaysian government to reduce
greenhouse gas emissions
（1）

The 11th five-year plan (2016-2020)
The Malaysian government declared at COP 15 that reducing
greenhouse gas emissions in the region by 40% relative to business-asusual emission levels by 2005 in 2020. "The Eleventh Malaysia Plan (2016
- 2020)" mentioned the introduction of a framework for green growth
strategy to realize the above goals. The Government of Malaysia has
focused on the following four major fields in order to realize green growth.

Focus field A：Strengthening the environment that enables green growth
Focus field B：Sustainable consumption, Adoption of production concept
Focus field C：Preservation of natural resources for present and
future generations
Focus field D：Enhance resilience to climate change and natural disasters

（2）

Green building stuff and others
The Malaysian government declared at COP 15 that reducing
greenhouse gas emissions in the region by 40% relative to business-asusual emission levels by 2005 in 2020. "The Eleventh Malaysia Plan (2016
- 2020)" mentioned the introduction of a framework for green growth
strategy to realize the above goals. The Government of Malaysia has
focused on the following four major fields in order to realize green growth.
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1.3
The current work and challenges of IRDA to reduce
greenhouse gas emissions

（1） Low Carbon Society Blueprint for Iskandar Malaysia 2025
An international research team consisting of Kyoto University, the
National Institute of Environmental Studies, and Okayama University,
Malaysia Institute of Technology, Iskandar Regional Development Agency
was supported by the National Institute of Japan Science and Technology
Agency (JST) and the Japan International Cooperation Agency (JICA)
activities began in 2010 for the Iskandar region and "Low Carbon Society
Blueprint for Iskandar Malaysia for 2025 in Iskandar Malaysia
development area (Blue Print)" was announced in November 2012. The
plan was formally approved as the official planning document of the
Iskandar Regional Development Agency at the Approvals and
Implementation Committee (AIC) by the Government of Malaysia on 20th
March 2014. 2
Since the Iskandar region was designated as Special Economic Zone in
2006, Blueprint has been undertaking comprehensive regional
development projects, and since there was concern about the rapid
increase in greenhouse gas emissions associated with development, It was
formulated. As a target to reduce gas emissions, it is 40% (56% compared
with 2005 at emission intensity) compared to 2025 in the case where it
remains as it is (BaU: Business as Usual) in 2025. It is composed of 12
measures concerning system, waste management, industrial process,
governance, air pollution, urban structure, education, etc. This accounts
for nearly 10% of the reduction amount planned for whole Malaysia , and
it is expected that it will have a big impact on the achievement of the target.

2

http://www.okayama-u.ac.jp/tp/release/release_id167.html
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Figure 1
Greenhouse gas emissions in the Iskandar development area 3
Iskandar Regional Development Agency has set up a section in charge
within the agency toward full-scale implementation of the blueprint, and
has begun the detailed design that is necessary for the plan execution.
（2） Actions For a Low Carbon Future
IRDA formulated the "Actions For a Low Carbon Future" as a specific
measure to prioritize efforts in November 2013. In addition to nine concrete
measures, as a special item, " Pasir Gudang aiming for a green and healthy
city" was raised. This is due to the fact that 30% of the carbon footprint of
the Iskandar Development Zone is discharged from the city of Pasir Gudang
and the steady promotion of the blue print is indispensable to reduce the
carbonization of Pasir Gudang city.

http://www.okayama-u.ac.jp/tp/release/r
elease_id167.html
3
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Figure 2

Planning in Pasir Gudang

Iskandar area

1.4 Cooperative relationship between IRDA and Kitakyushu
city

Kitakyushu city has been collaborating with IRDA since FY2014
with the aim of low carbonization in the Iskandar region. The activities
carried out in the past are shown below.

（1） Activities for FY2014
Kitakyushu City conducted a basic survey aimed at supporting the
low carbonization of industrial parks in Pasir Gudang City in the
"JCM Large-scale Project Formation Possibility Study Project to
Realize Asia's Low Carbon Society in FY2004" and also tried to build
a relationship with Pasir Gudang city.
Specifically, we conducted consultation with related parties such as
Pasir Gudang city and hearings to companies in the industrial park
and propose a direction to realize the four priority programs of "Pasir
Gudang aiming for a green and healthy city".
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Figure 3

Direction to realize the four priority programs of Pasir Gudang
city

（2） Activities for FY2015
Kitakyushu City conducted a survey aimed at supporting the low
carbonization of industrial parks in Pasir Gudang City as part of the
"JCM Intercity Collaboration Project for Realization of Low Carbon
Society in Asia in FY2015". The contents of the survey ranged over
three themes.
1) Exhaust heat recovery, combined heat and power supply and
energy saving business at factory complex
2) Industrial waste recycling and general waste power generation
business
3) Institutional design support project for realizing JCM and its
dissemination in Iskandar region
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Figure 4 Outline of the activities of the institutional design support
project aimed at realizing JCM and its disseminating in the Iskandar
region
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（3） LOU concluded between Kitakyushu city and IRDA
Kitakyushu City concluded LOU (Letter of Understanding) with
IRDA on August 22, 2016. It clearly stipulated that Kitakyushu City
will deepen its cooperative relationship in order to promote the
project aiming for the low carbonization of the entire Iskandar
region.

Figure 5
.

Signature ceremony at the office

In the signing ceremony held on August 22, 2016, Kitakyushu
City declared its willingness to provide concrete project
implementation support for the introduction of waste disposal and
energy saving technologies from now on.
As a concrete example, Kitakyushu City introduced the FS
project for collecting with separation and incinerating municipal
solid waste which was carried out in JICA project in the past. In
addition, the city introduced cement-sourced fuelization technology
on industrial waste disposal.
In the field of energy conservation, Kitakyushu City introduced
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cogeneration introduction project in Pasir Gudang city whose study
is being carried out in this project as well as high efficiency chiller
introduction project to shopping mall which was realized in
Indonesia in the past, and revealed that the city would conduct
survey activities aiming at transverse expansion from now on.
Also as IRDA, it was revealed that they are positively concerned
about the projects introduced and clarified their intention to
implement initiatives to realize by utilizing the characteristics of
the jurisdiction of the IRDA.
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Chapter 2 Purpose and implementation structure of project
Formation possibility survey

2.1

Project outline (purpose and target area)

（1） Purpose of the project
① Japan's international standing position and expectation for JCM
According to Japan's draft promise submitted to the Secretariat of the
United Nations Framework Convention on Climate Change in July 2015,
the realizable greenhouse gas reduction target consistent with energy mix
is said to be at the level (Approx. 1,042 million t-CO 2) of 26.0% reduction
compared with the FY 2013 level in FY 2030 (25.4% reduction compared
with FY 2005 level) by securing domestic emission reduction and absorption
volume.
Regarding the bilateral credit system (JCM), although it is not the basis
for accumulation of reduction targets, through dissemination of greenhouse
gas reduction technology, products, systems, services, infrastructure, etc. to
developing countries and implementation of countermeasures, in order to
utilize it to achieve Japan's reduction as well as quantitatively assess
Japan's contribution to reduction and absorption of greenhouse gas
emissions realized, by constructing and implementing JCM, it is expected to
reduce and absorb 50 to 100 million tons of CO2 by cumulative until 2030
by the projects of the Japanese Government within the budget of each year
separately from the contribution by private-sector business.
② Expectations for Malaysia’s signing JCM
Meanwhile, Malaysia is an unsigned country of JCM and is expected to participate in
JCM soon, but now JCM's model project (equipment financing project) realized in
Malaysia is only the one to install a small-scale solar power generation system on the
roof of the office building. Given the survey results of the previous fiscal year, interests
of companies to JCM are high in Malaysia, and if the benefits of JCM are able to extend
to businesses having production facilities such as factories and administrative agencies
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etc., it is expected that interest will also increase and the possibility of Malaysia's
participation in JCM will also increase.
③ Promotion of low carbonization aiming for credit acquisition
Based on the above points, in this project, in cooperation with Kitakyushu
City, which has the know-how of forming a low-carbon society, with the
Malaysia-Iskandar Regional Development Agency (IRDA) in a partnership
to realize a low-carbon society (August 2016 LOU: Letter of Understanding),
we will implement activities aimed at winning JCM credits targeting areas
with a large margin for CO 2 emissions from energy origin, based on the
results of activities last year. In this project, aiming to acquire JCM credits,
Kitakyushu City, which has know-how to form a low-carbon society, under
the cooperation with the Iskandar region in Malaysia, by focusing on energy
conservation fields that are considered to have a large potential for reducing
CO2 emissions originated from energy, implemented activities to construct
a system including local system operation in order to expand the
technologies of our country in a wider area.

（2） Target fields
① Issues related to energy saving investment in Malaysia
As a result of the survey until the previous fiscal year, since Malaysia is blessed
with resources such as petroleum and natural gas, and as a result the cost of electricity
and natural gas is not so high, there are many cases where disregard to try to switch to
energy-saving facilities, as it is not possible to satisfy internal standards from the
viewpoint of economy, facilities that remain inefficient are still utilized. In those
companies, there is a high interest in the mechanism of JCM, and there was a voice
that, if the initial investment cost can be reduced in the equipment financing project, it
might be possible to reconsider the adoption of high-efficiency equipment that gave
up.
In the countries blessed with resources such as oil and natural gas, energy costs such
as electricity and natural gas are relatively inexpensive. For this reason, from an
economic point of view, there is no need to pay attention to energy conservation etc,
and, as investment profit is not necessarily good even if you try to make energy-saving
investment, it has become an issue that inefficient facilities tend to be utilized.
Particularly in companies that have been expanding into the country since long ago,
cases have been seen here and there where, even if energy saving investment was
planned, it was frozen.
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② Potential for energy saving investment and significance of JCM utilization
Based on the above issues, a hypothesis is set up such that the technology required
in Malaysia does not necessarily need to be a technique unprecedented in other
countries and that what is required are a cooling system with high efficiency and high
energy saving performance, renewable energy such as solar power generation, or a
mechanism of cogeneration utilizing natural gas which has high total energy utilization
efficiency and leads to low carbon emissions. We decided to conduct a survey,
thinking that it is possible to utilize technology that was not necessarily popular in
Malaysia but used in other countries.
Therefore, in this fiscal year's survey, following the last fiscal year, we examined in
detail the applicability of JCM mainly for businesses with production facilities such as
factories and local governments, and in order to contribute to Malaysia's early
participation in JCM and promote activities towards model realization, we set energy
conservation as target areas and implemented the study of the following two projects.

1. Introduction of cogeneration to a factory with steam demand
2. Conservation in factories and factory buildings
Although this project has been proven in other countries, as it aimed to apply
advanced low-carbon technology in Malaysia, we thought that if it succeeds it has a
large potential for Transverse expansion in Malaysia. In particular, in Malaysia where
energy cost is low and JCM's effect is large, and it was expected to contribute to
Malaysia’s JCM participation by spreading merits of JCM to many related companies.
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Figure 2

Project summary
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2.2

Technology applied and related legal system

（1） Technology applied
In this survey project, we examined the applicability of the following
technologies as a technology contributing to low carbonization of
companies moving to industrial estates.
① Cogeneration
Cogeneration system is a generic term for systems that produce
and supply electricity and heat from a heat source and is called
"cogeneration" or "combined heat and power supply" in Japan and
"Combined Heat & Power" or "Cogeneration" etc. overseas
As for Cogeneration, there are methods of utilizing heat generated
by internal combustion engines (engines, turbines), fuel cells to
generate heat, and generating electricity with steam boiler and
steam turbine and utilizing part of steam as heat is there.
Domestically, internal combustion engines are mainly used, and
boiler and turbine systems can be seen in large power plants with
partial heat supply and woody biomass cogeneration. In Europe and
the United States, the latter is a mainstream, although it is
gradually being replaced by natural gas combined cycle.
Generated electric power is supplied in connection with a
commercial grid, and steam and hot water generated from waste heat
are used as a heat source for manufacturing use in the
manufacturing industry, for absorption refrigerating machines for air
conditioning or for hot water supply.
In recent years, as the efficiency of the prime mover has advanced:
the power generation efficiency of 40% (LHV) or more, the waste heat
recovery efficiency of 35% (LHV) or more can be obtained by cascade
utilization of heat, achieving high overall efficiency has become
possible. 4

4

https://www.ace.or.jp/web/chp/chp_0010.html

21

Figure 6 Image of cogeneration system

② Solar panel
It is a power generation system that, by using solar cells, converts
sunlight directly into electric power. It is one way to use solar energy
which is renewable energy.
As a technical feature, the amount of electricity generation is
dependent on sunshine and subject to involuntarily changes, while
relaxing the peak demand for electricity during the day and reducing
greenhouse gas emissions. The equipment consists of a solar cell, an
inverter (power conditioner) that converts electricity to the necessary
voltage and frequency, and a storage battery depending on
applications.
Although it involves emission of greenhouse gas at the time of
manufacturing etc., it does not discharge at all during power
generation. The value obtained by dividing the total emission during
the life cycle from the mining to the disposal by the total amount of
electricity generated during the life cycle (emission unit) is several
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tens of g-CO 2 / kWh, and it can be smaller by many orders of
magnitude compared with the emission by fossil fuel ,.
③ High efficiency chiller
In this survey, chillers collectively refer to high efficiency chillers
equipped with a mechanism to increase energy saving and energy
usage efficiency by using inverters and an economizer for heat
utilization.
Regarding the detailed specifications of each technology, it was decided to
select the appropriate one after confirming the required specifications of
the local companies.
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（2） elated legal system
① Malaysia's environmental policy
The Environmental Quality Act (EQA) (Act 127) enacted in 1974,
and related regulations and orders are legal tools for dealing with
environmental problems. The Environment Agency (DOE) was also
established under this law. The organization belongs to the Ministry
of Science, Technology and Environment, but has strong independent
authority and has jurisdiction over EQA.
This law mandates obtaining a license to discharge waste to
designated facilities and to water and soil, and to generate noise
beyond acceptable conditions. If it does not comply with the
conditions stipulated in the license, it is subject to criminal penalty.
In 2002, the Ministry of Science, Technology and the Environment
announced that it will carry out national environmental policy
(NEP). NEP is applied to societies and government agencies and its
goal is to incorporate ideas aiming "sustainable development" in all
development plans, improve the quality of life, protect ecosystems,
protect natural resources and make responsible use. It is said that all
existing development plans and development plans to be developed in
the future must comply with NEP. NEP has been formulated by
taking into consideration economic and social development, and
protection of the environment. This policy points to the general
direction that government agencies, industries, and societies in
general should aim. The purpose of NEP is as follows.
1) Create a clean, safe, healthy, productive environment for present
and future generations
2) Protect national culture and heritage of nature with uniqueness
and diversity by participating in all sectors of a society
3) Enable sustainable lifestyle and various forms of consumption
and production activities.
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To achieve the objective, the government incorporates the following
eight principles into NEP and defines economic development with
obligation on the environment.
1. Management of the environment
2. Maintaining vitality and diversity of nature
3. Continuous improvement of the quality of the environment
4. Sustainable utilization of natural resources
5. Integrated decision making
6. The role of the private sector
7. Engagement and Accountability
8. Active participation in the international community
In order to allow the relationship between the environment and
development towards the realization of a sustainable world, NEP
forms a part of the purpose of putting into practice the oath of
Malaysia to adopt and carry out the principles of "Agenda 21"
adopted by the United Nations Conference on Environment and
Development. With the NEP, the government has launched a
Malaysian green strategy to promote the soundness of the
environment, and is focusing on fields such as improvement of
environmental awareness, effective management of natural
resources and environment, integrated development, prevention of
pollution and environmental deterioration. In 2009, the
government introduced the National Climate Change Policy
(NCCP) as part of the national plan on environmental protection.
In order to rationalize, adjust and implement existing legal
provisions and policies, NCCP aims to identify options and
strategies to achieve a low carbon economy by establishing a
committee across ministries and cultural backgrounds.
According to the Malaysian Ninth Plan (2006 - 2010), the
Ministry of Natural Resources and Environment announced plans
to introduce a star rating based on corporate environmental
management, including treatment of toxic waste. Backed by the
pollution problem becoming serious in the domestic market due to
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the outflow of coconut oil industry, this plan was originally targeted
at coconut oil manufacturing plants, but later other industries were
also included in a target. A provincial advisory committee was
established to conduct star evaluation every year. The
government hoped that, as part of a broader, comprehensive effort
aiming to reduce pollution, this plan will allow consumers to
purchase products of higher star ratings more aggressively.
According to the Malaysia 10th Plan (2011-2015), the Government
continually strives to develop a roadmap for responsive growth to the
climate and to enhance the efforts to protect national ecological
assets. Regarding carbon footprints, the government plans to focus on
the following areas over the next five years.
1) Carry out larger stimulus measures to promote investment in
renewable energy
2) Enhance energy efficiency
3) Improve management of solid waste
4) Protect forests
5) Reduce emissions to improve air quality
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② Electricity and energy policy
Malaysia is blessed with abundant natural underground resources. On
the basis of 2000-2005, power is generated about 60% by natural gas,
about 30% by coal, and the remainder is by hydraulic power etc.
Occupancy of oil in electricity generation is low. Power generated by
renewable energy excluding hydropower will be less than 1%. In
Malaysia, technological development of energy conservation, high
efficiency improvement and diffusion of products has been given priority
in policies over development of renewable energy.
Malaysia's green strategy with NEP includes energy conservation and
dissemination of energy efficient technologies.
Regarding this field, the government promotes appropriate pricing
structure and technology transfer, sets standards on efficiency, and
provides information on consumers. The government recommends the
use of cleaner fossil fuels and alternative fuels to fossil fuels and the
development of clean and renewable energy sources.
Prime Minister Rhazak who took office in 2009 launched national
green technology policy. This policy is aimed at spreading green
technology as easily available while securing sustainable development
and nature conservation and minimizing the increase in energy
consumption. Through this policy, the government says it will reduce the
carbon footprint, promote sustainable growth, and accelerate the
development of the domestic economy. The Malaysian government also
provides funds, to carry out the policy, such as preparing policy financing
for companies that supply or use green technology.
Regarding this policy, as a financial stimulus measure, a soft loan
(long-term low interest loan) system of 1.5 billion ringgit (1 ringgit =
about 27.3 yen) was prepared. In this system, the government bears 2%
of the total interest, guarantees 60% of the loan amount, and the
financial institution bears risk of the remaining 40%. Under the national
green technology policy, green technology is defined as "development and
application of products, devices, and systems that are used to preserve
natural environment and natural resources, minimizing and reducing
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the impact of human activities." These products, equipment, and
systems are supposed to meet the following criteria.
1) Minimize environmental degradation
2) Keep greenhouse gas emissions zero or low
3) Promise healthy and better quality environment for safe use,
and for all forms of life
4) Save energy and natural resource usage
5) Promote the use of renewable resources
One of the measures taken by the government is the establishment of
the National Green Technology Council, where the prime minister chairs.
This council consists of 12 members from several ministries and discusses
policy implementation and other matters on green technology
The government is also taking the initiative in introducing green
technology to government facilities. For example, "Pusat Tenaga Malaysia
(Malaysian Energy Center)" was designed based on environmentally
friendly concepts and environmentally friendly technology. The center is
scheduled to be reorganized as a national green technology center which
plays a role as a central facility that sets standards and promotes green
technology
Regarding renewable energy, in 2001, the Ministry of Energy, Green
Technology and Water Resources has launched implementation of a small
scale renewable energy power plan to allow small scale power plants that
use renewable energy to supply electricity to equipment for a fee by way of
power supply network. This plan has been targeted for all kinds of
renewable energy sources such as biomass, biogas, municipal waste, solar
heat, mini hydropower, and wind power.
The government set a target to raise the ratio of renewable energy that
was less than 1% of the amount of electricity generation in 2009 to 5.5% by
2015. To support this plan, the government intends to establish a
renewable energy fund managed by the Ministry of Energy, Green
Technology and Water Resources, operated by the Sustainable Energy
Development Organization.
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③ FIT system
Outline of the FIT system in Malaysia is described from the viewpoint of
considering introduction of renewable energy centering on the introduction
of solar panels.
Currently, in Malaysia, the FIT system is being operated based on the
Sustainable Energy Development Agency Act enacted in 2011. The amount
of FIT has been reviewed each year while the background information such
as the penetration rate of PV is confirmed.
Figure 3 FIT system in Malaysia

Item

Contents

Introduction timing

2011年 2011

Target

Solar power, small hydraulic power, biomass,
biogas

Purchase price (as of May, 2014)

Solar power (individual, less than 4 kW)：
1.0184 [RM/kWh]
Solar power(Individual, over 4 kW and 12 kW
or less)）：0.9936 [RM/kWh]
Solar power(Except individuals, 4 kW or
less）：1.0184 [RM/kWh]
Solar power(Except individuals, over 4 kW
and 24 kW or less)：0.9936 [RM/kWh]
Solar power (Except individuals, over 24 kW
and 72 kW or less)：0.8496 [RM/kWh]
Solar power (Except individuals, over 72 kW
and 1MW or less)：0.8208 [RM/kWh]
Solar power (Except individuals, over1MW
and 10MW or less)：0.6840 [RM/kWh]
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Solar power (Except individuals, over10MW
and 30MW or less)：0.6120 [RM/kWh]
small hydraulic power (less than 10MW)：
0.2400 [RM/kWh]
small hydraulic power (over10MW and
30MW or less)：0.2300 [RM/kWh]
Biomass（less than 10MW）：0.3085
[RM/kWh]
Biomass（over 10MW and less than
20MW）：0.2886 [RM/kWh]
Biomass (over20MW and 30MW or less)
：0.2687 [RM/kWh]
Biogas (less than 4MW)：0.3184 [RM/kWh]
Biogas(over4MW and 10MW or less)：0.2985
[RM/kWh]
Biogas(over10MW and 30MW or less)：
0.2786 [RM/kWh]
Purchase period

Solar power 21 years
Small hydraulic power21 years
Biomass 16 years
Biogas 16 years

Remarks

The above is the base price, and there are
differences depending on the technology etc.
used
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④ Application process of FIT system
In operation of the FIT system, the Sustainability Energy
Development Authority (SEDA) was established in 2012 under the
jurisdiction of the Energy, Environmental Technology and Water
Ministry (KeTTHA) as a relevant administrative body. The main role of
SEDA is not only supervision of the FIT system but also Provision of
advice on renewable energy policy to government organizations,
promotion of renewable energy policy, development of sustainable
energy, proposal of enforcement and revision of sustainable energy laws
and regulations, to sustainable energy by private enterprises Promotion
of investment, proposal for tax incentives etc.
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2.3 Implementation Organization

The implementation organization of this research project is as follows

Figure 8 Implementation organization of this research project

（1） Cooperative relationship between Kitakyushu City and IRDA
Since 2014, Kitakyushu city has been implementing activities to provide Pasir
Gudang city with know-how for realizing the low carbon society that the city has
accumulated. Specific activities include introduction of JCM to UTM (Malaysia
Institute of Technology) and Pasir Gudang city, introduction of companies that are
likely to be interested in JCM, introduction of JCM to companies in industrial
complex, consultation for individuals and companies of interest, technical examination
based on the needs of the clients, and reports on the results of examination, etc.
（2）

Significance of investigation using intercity collaboration

① Easy access to the survey target site
Utilizing Intercity Collaboration makes it possible for neutral institutions such as
local governments and universities to introduce individual companies that are likely to
be interested in JCM, and access to companies will become easier. In addition, in the
consultation with individual companies, the involvement of local governments
improves the transparency and reliability of the activities. In particular, as in this
project, the partnership became the Iskandar Regional Development Agency and
cooperation with activities to realize "Low Carbon Society Blueprint" promulgated by
the agency, it is assumed that it will be possible to develop activities for realizing low
carbonization for the entire Iskandar region including Pasir Gudang city.
② Facilitation of administrative procedures and its secondary effects
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In addition to the above, in the case of Intercity Collaboration, as local governments
as public institutions that are close to private enterprises and the like existing in the
area concerned are involved, facilitation of various permission and approval
procedures, backup from the system aspect such as regulation of ordinances, etc. are
expected and smooth promotion of CO2 emission reduction project may be expected.
In addition, it is expected that guidance on safety and hygiene is expected by the
involvement of public institutions such as municipalities, and as a result, not only in
the factory of small and medium-sized enterprises in Malaysia but also in terms of
supplementary effects such as safety in factory operation and improvement of
productivity may be expected
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2.4

Survey method · Schedule

（1） Survey method
How to proceed with this survey project is organized in the table below.
Figure 4 Survey method
How to proceed Survey
Method and means of Survey

Activity
content
1.Introduction
of
cogeneration
to a factory
Since we are conducting
with steam
joint examinations with
demand
candidate enterprises of
joint venture companies
from the last fiscal year,
the
by
utilizing
accumulation so far and
detailed
consultations
conducted directly, the
application
to
the
financing projects will be
conducted according to
circumstances.

2．Promotion
of energy
saving in
factories,
buildings,
etc.

Since we are conducting
joint examinations with
candidate enterprises of
joint venture companies
from the last fiscal year,
by
utilizing
the
accumulation so far and
detailed
consultations
conducted directly, the
application
to
the
financing projects will be
conducted according to
circumstances.
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○Detailed examination by direct
consultation (technical consideration
such as conformity to local factory and
installation possibility etc.)
○Confirmation of institutional aspects
(possibility of supply of backup power
in case of introducing in-house power
generation facility etc)
○Economic consideration (possibility of
scale merit by co-heating with other
plants)
○A possibility study of model
implementation (equipment financing
projects) in Malaysia which is an
unsigned country of JCM
○ Decision-making based on the above
(When applying to equipment financing
project, preparation thereof)
○ Discover opportunities for horizontal
development of similar projects
○直 Detailed examination by direct
consultation (especially examination of
economic efficiency, including
examination of improvement of cost
effectiveness by scale-up)
○A possibility study of model
implementation (equipment financing
projects) in Malaysia which is an
unsigned country of JCM
○ Decision-making based on the above
(When applying to equipment financing
project, preparation thereof)
○ Discover opportunities for horizontal
development of similar projects

（2） Schedule
The research schedule of this project is shown below
Figure 4 Research Schedule
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Chapter 3 Introduction of cogeneration to a factory with
steam demand
3.1

Survey overview

（1） Outline of the survey contents
Among the Iskandar areas, at a petrochemical factory located in the Pasir
Gudang area (hereinafter referred to as Company A), which is adjacent to the
earlier developed petrochemical complex, aiming for low carbon by
introducing cogeneration, we examined the possibility of JCM financing
project implementation. By introducing cogeneration, it is expected that the
total energy utilization efficiency will be improved to nearly 80%, and we
have continued the investigation from the last year, aiming to reduce CO2
emissions related to energy use within Company A.

Figure9

Image of cogeneration plant introduction

In this survey, with the aim of realizing more concrete projects, based on
the results of the survey until last fiscal year, along with examining
technologies such as conformity to the local factory and installation
possibility, and whether or not it is possible to supply backup power in case of
introducing in-house power generation facility and cooperate with other
factories existing in the same factory premises, the possibility of scale merit
are confirmed and examined.
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Figure 7

Image of cogeneration introduction at multiple plants

（2） Outline of survey target site
The company that conducted the study in this project have electrothermal
demand (electric power of about 5 MW, steam of about 14 t / h). A company
currently uses 100% of the power supply from a grid (TNB) for power supply,
and boilers with natural gas boiling for steam.
As a substitute for this existing system, by introducing a cogeneration system,
we intend to not only reduce the amount of electricity purchased but also
generate tens of percent of the demanded amount of steam. In addition, by using
hot water discharged from the cogeneration system as the input of the existing
boilers, we aimed at reducing the gas consumption of the existing boilers as
well as examining it.
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3.2

Technical study based on required specification

（1） Selection of introduction technology
① Comparison of gas engines and gas turbines
As alternatives when introducing cogeneration systems, there
are gas engines or gas turbines as options. Technologies selected by
examining technologies from the viewpoints of whether there is
fluctuation in electricity demand and steam demand and whether
electricity or steam supply is given priority will be decided.
Figure 5

Comparison of gas engines and gas turbines

Technology

Gas engine

Gas turbines

Characteristi
cs

-Advancement of high
efficiency has resulted
in 41.6% LHV at 300
kW class and 49.5%
LHV at 8 MW class

-Applicable when relatively
large heat demand is involved
and power generation
capacity is MW class
-Power generation efficiency
is 20 to 35%, waste heat
recovery efficiency is 60 to
50%, and it is adopted in
industrial plants and ground
cooling.
-It is possible to widely deal
with liquid fuel, gas body fuel

-Applied to commercial
applications where the
ratio of electricity
demand is high, DSS
operation is carried
out. The waste heat is
recycled as warm
water, steam, hot
water, etc. and used in
waste heat utilization
equipment
-Small gas engine (less
than 50 kW) recovers
waste heat as warm
water.
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or switching.

System
drawing

In addition, in order to increase the energy utilization efficiency of the
cogeneration system, it is necessary to keep operating at constant speed
close to full operation all the time.
Furthermore, the capacity of the steam supply boiler is not necessarily
flexibly expanded in size, and it is common in cases where size
development is carried out with constant increments.
For this reason, as a design for balancing the demand and supply of
steam and efficiently operating the cogeneration system, in general, it is
proposed to introduce a cogeneration system with a boiler capacity
slightly smaller than the demand volume to make it fully operational at
all times, and compensate the short for demand by introducing a single
boiler together with steam.
② Selection of capacity of cogeneration system
We considered two scenarios in the introduction of cogeneration
system.
One is to introduce cogeneration that meets the electricity and steam
demand of only one company A
The other is, since there is a factory that has electricity and steam
demand similarly to Company A within the site of Company A, an option
to exercise the merit of scale from the viewpoint of cost and CO2
reduction by introducing a large-scale cogeneration system to share
electricity and steam with the other factory.
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Figure 8

Case studied when introducing cogeneration

（2） System outline
Following the above-mentioned theory, after consultation based on
the demand of steam and electricity of Company A and considering
the design, it was decided to proceed with a direction of introducing
in Company A 5.2 MW of electricity generation capacity and 3 t / h of
steam supply amount.
The outline of the system to be introduced is shown in the next section.
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Figure 9

System Drawing
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（3） Operation image of introduction technology
In considering the introduction of cogeneration in this survey, we
assumed the following preconditions and a operational image
Figure 6

Items examined for cogeneration introduction and operational
images

Consideration
item

Operational image

Power
purchased from
the grid

-Purchase electricity from TNB for insufficient selfpower generation
-Purchase electricity from TNB when cogeneration
stops

Utilization of
waste heat

-Increase overall energy efficiency by supplying
steam using exhaust heat from cogeneration
-Decrease firing of existing boilers
-Increase total energy efficiency by utilizing hot
water to raise the temperature of feed water in
existing boilers

Merits

-Comprehensive energy efficiency improvement
through waste heat utilization
-Reduction of the amount of TNB purchase Almost
total electric energy is supplied by cogeneration
-Total energy efficiency Target 79.8%
-It also serves as an alternative to an economizer

Demerits

-In case of system power abnormality, operation is
stopped temporarily, then start it up to engine
capacity sequentially

Maintenance

-Stop for 6 days every 4000 hours (166 days)
-Stop for 12 days every 8000 hours (333 days)
-During stop period, power will be purchased from
TNB, steam supplied by existing boiler
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3.3 Economic consideration for equipment introduction

（1） Cost of installation of cogeneration system
According to the vendor who conducted the survey in this project, as a
result of consideration under the previous conditions, the estimated
initial investment cost necessary to introduce cogeneration in this project
is turned out to be approximately 1.11 billion yen.
（2） Investment recovery simulation result
Investment recovery simulation was carried out to ask an
investment decision of Company A's investment in this project. The
simulation parameters for investment collection are as follows.
① Expenditure item
1) Initial investment
It is the cost of introducing cogeneration system. As stated
in the cost of introducing cogeneration system (1), it is 1,130
million yen.
2) Purchase price of natural gas
It is the cost of purchasing natural gas, which is the fuel
required for the operation of the cogeneration system. Along
with the fuel consumption of the system, certain expenses occur
every year
3) Maintenance costs
The necessary amount of costs incurred every year for the
maintenance of the cogeneration system is accumulated. Costs
for inspections to be carried out every year and accumulation
costs for overhaul once every several years are recorded in this.
Constant expenses occur every year
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4) Income item
(A) Reduction of electricity cost due to reduction of electricity
purchase quantity from grid
By running the cogeneration system it is possible to carry out
self-power generation and it is possible to reduce the amount of
electric power which had been purchased from the grid so far.
In accordance with this, the reduced electricity bill is regarded
as income, and it is made a material to consider investment
recovery.
(B) Reduction of gas bills due to reduction in fuel consumption of
existing boilers
By operating the cogeneration system, steam supply is mainly
performed from the cogeneration system. As for the boiler that
was in operation prior to the introduction of cogeneration, the
amount of fuel used by the boiler will be reduced as it becomes
sub-usage when cogeneration is stopped or when the steam
supply is insufficient. Along with this, considering the reduced
fuel cost as annual income, it is made a material to consider
investment recovery.
5) Consideration of investment recovery years
Based on the parameters shown in (1) and (2) above, we decided to
represent the investment recovery amount for one year as follows.
One year investment recovery amount＝②1)＋②2)－①2)－①3)
We investigated the economy with the model to recover the initial
investment amount by the above-mentioned annual income.
In the investigation, we considered several scenarios affecting the
above investment recovery amount. Specifically, four patterns of
scenarios were examined by combining the following two parameters,
which are conservative considerations
Parameters
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i.
ii.

Gas price (price increase or deferment)
Electricity price (price increase or deferment)

Scenarios
i.
Both gas price and electricity price remain unchanged
ii.
Gas price increase, electricity rate keeping (the most
pessimistic case)
iii.
Gas price unchanged, electricity price rise (the most
optimistic case)
iv.
Gas price increase, electricity price rise
In the most optimistic case, without JCM equipment Financing
support, the scenario with gas price unchanged and electricity price
rise requires 4 years until investment recovery while the most
pessimistic case of scenario with gas price increase and electricity
price rise takes 5 years to recover the investment.
Assuming that JCM equipment financing support are used and that
subsidies of up to 50% of the initial investment are obtained, the
investment recovery years are reduced to about a half of the above
results. That is, in the most optimistic case of the scenario with gas
prices are unchanged, electricity price rise scenario, investment
recovery takes two years, while the most pessimistic case of the
scenario with gas price unchanged, electricity price rise takes 2.5
years to recover investment.
（3） Investment judgment
Based on the above results, we discussed with Company A the
investment decision for project implementation.
Even if JCM equipment financing support can be used, careful
consultation is necessary because investment payment will increase,
although the investment recovery period is less than three years.
Although, as long as JCM equipment financing support can be
used, investment may proceed, but, since as of the time of this report
(March 2017) Malaysia is not yet a signatory country of JCM, an
opportunity to acquire subsidies cannot be obtained. Therefore, it
was judged that investment in a hurry would not be conducted.
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3.4 Study on calculation method of CO2 reduction effect and
monitoring method
（1） Calculation method of CO2 reduction effect by introducing
cogeneration system
Regarding the introduction of CO2 reduction cogeneration, a certain
calculation method of CO2 reduction effect has already been
established
Since the Public Interest Foundation Corporation Global
Environment Centre Foundation publishes a worksheet to calculate
the CO2 reduction effect of cogeneration when applying for JCM
equipment financing project, it was decided in this project that the
calculation of the CO2 reduction effect by realization of this project
should be the based on this calculation method.
The calculation sheet is shown below
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Figure 8
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（2） CO2 reduction effect when realizing this project
The results of estimating the CO2 reduction effect at the time of realizing
this project are shown below.
【 CO2 削減量】
年間発電量
グリッド排出係数
年間ボイラ燃料使用量
年間コジェネ燃料使用量
天然ガス単位発熱量
天然ガス排出係数
年間ＣＯ２削減量
法定耐用年数
プロジェクト実施による削減
費用対効果

44,906,400
0.741
17,400,240
9,804,960
43.5
0.051
50,126
15
751,887
750

kWh
tCO2/MWh
NM3/year
NM3/year
ＧＪ/千ＮＭ3
ｔＣＯ２/ＧＪ
tCO2/year
年
tCO2
円/１ｔＣＯ２

（3） Monitoring method
Regarding the monitoring of the CO2 reduction amount, staff at
the site will focus on the monitoring. As necessary, Japanese
companies that will become consortium members will support it.
Staff will engage in daily data collection. A person in charge of
managerial office or higher is responsible for data confirmation and
monitoring procedure, and the project planning, execution,
monitoring results, and reporting are considered by officials in
charge of the operation of the office.
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3.5 Consideration for implementation of JCM
（1） Review of project implementation system

Figure 10

Implementation system for JCM commercialization

（2） Confirmation of fund financing method, order placement,
confirmation of contract method
① Fund financing method
Company A clarifies the intention to invest from its own resources at
the time of project implementation.
② Ordering / contract method
Since Company A is a private company, basically it is possible to
place an order with a voluntary contract.
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3.6 Issues in implementation of JCM

（1） Trends relating to the JCM signature of the Malaysian government
As of the end of 2016, the JCM system was not signed with the
Malaysian government. Although efforts have been made for signing,
including the implementation of a pilot project to introduce solar panels to
the roof of Kuala Lumpur's office building from FY 2014, it seems that the
attitude of the Malaysian government has not been changing at this time.
By acquiring equipment financing support, in order to promote the
introduction of low-carbon technologies that are not readily disseminated
in the normal business case (BaU) and make CO2 reduced by technology
introduction Japan credit, this project aims to realize JCM
implementation. The inter-government continued encouragement for
JCM signature is anticipated.
（2） Schedule adjustment for factory operation
The factory of Company A currently operates 24 hours a day, 365 days,
and stops only at the limited timing: once every two years for two weeks, or
once every two years for two years. As the construction work of the plant is
carried out in conjunction with the timing of such maintenance, the timing
of JCM implementation needs to be conducted, also considering the infactory schedule

3.7 Future schedule

We will look ahead to the trend of intergovernmental negotiations
towards JCM signature in Malaysia. In order to be able to apply to JCM
equipment financing projects immediately after the signature to JCM is
concluded in the future, we will organize the study status so far.
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Chapter 4 Promotion of energy saving in factories, buildings,
etc.
4.1 Survey overview
（1） Outline of the survey contents
Among the Iskandar regions, aiming to reduce the carbonization of a
chemical plant in the Pasir Gudang region (hereinafter referred to as Company
B), which is adjacent to the earlier developed petrochemical complex, the
possibility of JCM implementation has been studied since last year.
The topics which considered JCM implementation covered the following four
items. In this fiscal year, we have continued to examine 1 and 2, which seems to
be a large CO 2 emission reduction effect among these.
Figure 9 Items considered for JCM implementation at Company B
Assumed equipment

Possible effects

Comment and remarks of
company B

1.Cooling warehouse
to the roof
Introduction of solar
panel

-Reduction of
CO2 emissions
by system
substitution
-(As a secondary
effect) heat
shielding effect

Since the warehouse roof is
wide and the cooling cost is
increased by the heat from the
roof, installing solar panels is
of interest.

2.Cooling warehouse
Compressor renewal

-Energy saving
of cooling
warehouse

-An issue is high running cost
of cooling facilities (14 units in
total) in the cooling warehouse.
-Since there are compressors (5
units) with comparatively close
to updating times, the project
composition possibility is high.

3. LED lighting in
cooling warehouse

-Energy saving
of cooling
warehouse

-Because the frequencies of
usage is small, energy saving
effect is not expected.

4.Fuel conversion of

-Reduction of

-There are two boilers, one of
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boiler (light oil to
natural gas)

CO2 emissions
by fuel
conversion

which is operating 24 hours a
day, 365 days
-Boiler fuel conversion (natural
gas) is under consideration
-In order to change fuel, it is
necessary to obtain approval
from the government in
advance

（2） Outline of survey target site
The company that conducted the study in this project is a Japanese chemical
factory with a site of about 30,500 m 2, using boilers and cooling warehouse in
product manufacturing process.
Recognizing that the overall energy consumption per year is high, the
company is taking energy saving measures that can be practiced on a day-to-day
basis such as turning off the office lights and air conditioners frequently. The
company is hoping, through making use of JCM, to realize large-scale energy
saving by renewal of facilities related to manufacturing this time
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4.2 Implementation of technical review based on required
specifications
（1） Selection of introduction technology
① Solar panel
Regarding the strength of the warehouse roof of Company B,
assuming that it has 10 kg load capacity per 1 m 2, we studied the
number of solar panel installable on the cooling warehouse roof.
For the equipment to be installed, we selected Japanese-made panels
capable of high-efficiency and long-term power generation, and
examined the number of installable panels from the viewpoint of the
roof area of the warehouse roof and the load capacity.
② Compressor
We conducted a walk-through survey of air conditioning equipment
manufacturers and Company B’s cooling warehouse with the aim of
improving the efficiency of the cooling warehouse. Based on the
specifications and operation status of equipment currently being
introduced, we examined the possibility of further energy saving by
facility effect. However, it has turned out that some highly efficient
equipment has already been introduced. In addition, regarding the
fluctuation of cooling demand with the lapse of time accompanying the
sunshine etc., It has become clear that the operation with high
rationality from the economic view point may be achievable by
controlling existing fixed-speed compressors with turning the power
supply on and off rather than by controlling each of the currently
introduced devices with inverters.
Based on this result, we decided not to study the renovation to new
compressors or the introduction of new compressors.
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4.3 Economic consideration for equipment introduction

（1） Expenses for equipment introduction
① Solar panel
According to the vendor on which we conducted the survey in this
project, as a result of consideration under the previous conditions, it
has become clear that the estimated initial investment cost necessary
for introducing the solar panels in this project is about 60 million yen.
Although the FIT system exists in Malaysia, as the purpose of
introducing the solar panel in this project was to reduce the amount of
electricity purchased from the grid, we calculated the investment
recovery years by assuming the amount of purchased electricity
reduction as revenue.
In addition to being relatively inexpensive in Malaysia's electricity
bill, as the initial investment is large, it is estimated that it takes
about 33 years without subsidy to recover the investment. Even if JCM
equipment subsidies are obtained, and even if it is half-subsidized, it
will be a very long story: about 17 years for investment collection.
Therefore, considering the introduction of a cheaper panel as a
potential option, we will proceed with study for realizing the project
with taking into account of the trend of the price of electricity in
Malaysia.
② Compressor
As for the compressor renewal, for the reasons stated above,
economic feasibility study regarding JCM implementation was not
examined.
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4.4 Study on calculation method of CO2 reduction effect and
monitoring method
（1） Calculation method of CO2 reduction effect on introduction of solar
panel

As a methodology for introducing solar panels, Palau's PW_AM001 Displacement
of Grid and Captive Genset Electricity by a Small-scale Solar PV System has
already been approved. Therefore, based on PW_AM001, the way of thinking based
on methodology creation is described.

① Eligibility requirements
Eligibility requirements are defined as follows.
Table7 Eligibility requirements for calculation of CO2 reduction effect on
photovoltaic power generation system
Eligibility requirement
Requirement The project installs solar PV system(s).
1
Requirement The solar PV system is connected to the internal power
2
grid of the project site and/or to the grid for displacing
grid electricity and/or captive electricity at the project
site.
Requirement The PV modules have obtained a certification of design
3
qualifications (IEC 61215, IEC 61646 or IEC 62108) and
safety qualification (IEC 61730-1 and IEC 61730-2).
Requirement The equipment to monitor output power of the solar PV
4
system and irradiance is installed at the project site.
Requirement 1 states that it is a project to introduce photovoltaic power
generation system. Requirement 2 states about the grid connection of the
photovoltaic power generation system, Requirement 3 states about the
presence or absence of design certification of the solar cell module to be
introduced, and Requirement 4 states about the equipment and irradiance
of the photovoltaic power generation system.
It is believed to be necessary to set similar requirements in Malaysia.
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① Parameters to be set in advance before application for project
registration
The parameters that should be set beforehand before application for
project registration are the CO2 emission coefficient of the grid and the selfpower as the reference. In the case of PW_AM001, it is calculated based on
the power generation efficiency of 49% using diesel fuel as a power source.
The default value is set as 0.533 t CO 2 / MWh, which is the domestic power
emission factor.
It is necessary to set similar conditions in Malaysia. With regard to the
power emission factor, it is assumed that the latest power emission factor
prescribed in Malaysia will be utilize.
② Setting and Calculating Reference Emissions
Reference emission is calculated by multiplying the amount of electricity
generated by the photovoltaic power generation system that is the project
facility and the reference CO2 emission coefficient of the grid and autogenic
electricity.
③ Calculation of project emissions
The project emissions volume is defined as 0.
④ Setting monitoring method
PW_AM001 sets the monitoring method as the amount of power generated
by the PV system as the project facility.
（2） Calculation method of CO2 reduction effect on compressor
introduction
① Eligibility requirement
Eligibility requirements may be restrictions on the place, technology,
capacity (capacity) to which methodology is applied. In this project, it is
conceivable to limit the cooling compressor in the warehouse as the target.
Regarding technology, adopting the cooling compressor of the condensing
unit in this project is considered. From this, it is possible to limit to
condensing units. With regard to capacity, it is considered that it will be set
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to the extent that the cooling compressor circulating in Malaysia is
investigated and the efficiency of reference equipment can be determined.
As for the other items to consider as a requirement, it is also necessary to
set benchmarks on cooling compressors to which the methodology is applied,
requirements for periodic verification, and requirements for ozone
depletion potential
② Parameters to be set in advance before project registration application
Parameters to be set beforehand before application for project registration
may include power emission factor, reference and efficiency of project
facilities. Regarding the efficiency of the project facilities, it is decided to
adopt the catalog value while, regarding the efficiency of the reference
facility, it is conceivable to investigate the product efficiency of the top
share maker in Malaysia and to adopt the best efficiency value as the
efficiency of the reference facility.
③ Setting and Calculating Reference Emissions
The reference emission amount is considered to be calculated by
multiplying the power consumption of the project facility, the efficiency
ratio of the project facility and the reference facility, and the electric power
emission factor. For the power emission factor, the latest figures specified
in Malaysia will be adopted.
④ Calculation of project emissions
As for the project emissions, it is considered to calculate it by multiplying
the power consumption of the project facility by the electricity emission
coefficient.
⑤ Setting monitoring method
As the setting of the monitoring method, the power consumption of the
compressor set for the project emission amount and the purchased electric
power amount from the grid, etc. are assumed.
⑥ Monitoring organization
Although Japanese companies that are members of the consortium
support it as necessary, monitoring, such as collecting data on a daily basis,
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will be carried out mainly by on-site staff. Personnel, manager or higher,
in charge will be responsible for data checking and monitoring procedures.
As for the project planning and execution, monitoring results, reports, etc.,
the company representative is considering taking charge of it
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4.5 Consideration for Implementation of JCM

（1） Review of project implementation organization

Figure 11

Assumed project implementation Organization

（2） Confirmation of fund financing method, order placement, and
confirmation of contract method
① Fund financing method
Company B clarifies the intention to invest with self-fund resources at
the time of project implementation
② Ordering / contract method
Since Company B is a private company, basically it is possible to
place an order with a voluntary contract.
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4.6 Issues in implementation

（1） Trends relating to the JCM signature of the Malaysian government
As of the end of 2016, the JCM framework was not signed with the
Malaysian government. Although efforts have been made for signing,
including the implementation of a pilot project to introduce solar panels to
the roof of Kuala Lumpur's office building from FY 2014, it seems that the
attitude of the Malaysian government has not been changing at this time.
By acquiring equipment financing support, in order to promote the
introduction of low-carbon technologies that are not readily disseminated
in the normal business case (BaU) and make CO2 reduced by technology
introduction Japan credit, this project aims to realize JCM
implementation. The inter-government continued encouragement for
JCM signature is anticipated.

4.7 Future schedule

We will look ahead to the trend of intergovernmental negotiations
towards JCM signature in Malaysia. In order to be able to apply to JCM
equipment financing projects immediately after the signature to JCM is
concluded in the future, we will organize the study status so far.
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4.8 Establish operational foundation by establishing relationship
with IRDA
（1）

Potential for implementing JCM project in Malaysia

In this fiscal year's survey, we introduced new JCM Financing scheme to other
companies besides Company A and Company B, and carried out activities to
uncover projects. As a result, it became clear that there is a potential for JCM
implementation for the following projects
Figure 8

Projects with the possibility of JCM implementation in Malaysia
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Chapter 5 Holding Workshop
5.1 Workshop to be held at the location of domestic municipalities
（1） Overview
"Bilateral Credit (JCM) Intercity Collaboration Seminar" was held
for domestic municipalities that have entrusted JCM project
formation possibility research projects utilizing Intercity
Collaboration, and staff and related companies of Asian
municipalities. Organized by the Ministry of the Environment, the
workshop was held in Kitakyushu City and Tokyo a total of twice in a
year

（2） Date and time held
In Kitakyushu city: 9:30 to 17:45 on October 20, 2016
In Tokyo metropolitan area: 9:00 to 17:00 on January 23, 2017
（3） Contents
Each seminar was held in the following program.
① In Kitakyushu city
 Opening remarks
 JCM Intercity Collaboration project and JCM fund financing
scheme
 Case study of JCM project by learning from successful
examples of advancing JCM equipment financing projects
 Topic provides: Technical selection and budgeting in general
waste disposal - Cases of general waste disposal  Case study of overseas municipalities participating in
Intercity Collaboration projects in FY2008
 Discussion 1:Status of survey performance and issues in
implementation etc. of F / S
 Discussion 2:Issues and solutions in survey performance and
implementation of F / S
 Closing
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② In Tokyo metropolitan area
(Morning section) Private seminar
 Greeting from the organizer
 Project case briefing session
 Overview of fund scheme
(Afternoon section) Open seminar
 Greeting from the organizer
 Introduction of financial support schemes and examples to
promote low carbonization in Asian cities
 Examples of actions taken by participating cities of Intercity
Collaboration projects
 Panel Discussion
 Closing remarks
（4） Reference materials
Minutes from participating in the seminar on the day and materials
used by our company for presentation are attached as reference
materials.
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(Memo 1)
JCM City to City Collaboration workshop at Kitakyushu
Thursday, October 20, 2016
9:30~17:30
At: RIHGA Royal Hotel Kokura 3F
Participants: See attachments and handouts. Below all titles are omitted.
Mr. Muraoka, Ms. Yamakawa (Record), NTT Data Institute of
Management Consulting, Inc.,
Contents;
 Greeting from Ministry of the Environment (Mr. Mizutani, Manager,
International Cooperation Office, Ministry of the Environment)
 Expressing expectation for spread of Intercity Collaboration
projects


Explanation about JCM
 Mr. Sai, International Cooperation Office, Ministry of the
Environment
 Explanation of JCM overview, Introduction of Intercity
Collaboration FS
 Vietnam is the most successful from the number of cases
 Mr. Saito, GEC
 Explanation of equipment financing projects, tasks in
implementation
 Number of cases expanded to 85 cases this year. However, the
bias for each country remains large. For example, there are
zero case in Chile, and there are other countries that only one
or two projects have been implemented yet.
 When the standard of cost effectiveness is not satisfied, subsidy
reduction may occur.
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 The following issues may be raised up to now.
 No representative company is found
 Lack of understanding of partner participants
 Financing Prospect for j partner participants (There are
cases where loans were not really accepted)
 Confirmation of contract conditions since it is a maximum
of 3 years, it takes time to establish SPC although it is
depending on a country, confirmation whether bidding is
required or not
 Mr. Ozawa, International Cooperation Office, Ministry of the
Environment
 about JFJCM（Japan Fund For JCM）
 Established fund in ADB from 2014 and contributed 1.2 billion
to the fund in 2016
 Full amount of the project cannot be subsidized. It will serve as
a grant for the addition of superior low-carbon equipment. The
rest is supposed to use ADB's normal loan
 Target countries are 10 developing countries, which joins as
ADB members, among JCM signatory countries (Bangladesh,
Cambodia, Indonesia, Laos, Maldives, Mongolia, Palau,
Vietnam, Myanmar, Thailand)
 Features, differences from JCM equipment financing
 The subsidy rate is 10% of the total cost of the project (the
denominator also includes parts that do not contribute to
CO2 reduction)
 Reception open all year round.
 Local subsidiary may apply. The composition of the
international consortium is unnecessary.
 Verification can also be financially assisted through
technical assistance scheme.
 About the application process
 Depending on the maturity, it takes about half a year to 2 to
3 years to adopt. Suited for Infrastructure etc.
 Adopted case
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There is only one case in the past: Smart Mal grid of
Maldives.
The projects to be adopted soon are those that change
transformers to amorphous in Mongolia

Case study of JCM projects learned from equipment financing success
example
 Mr. Muraoka, NTT Data Institute of Management Consulting, Inc.
 How to proceed with the survey project, Surabaya shopping
mall and Vietnam foundry factory, cement waste heat recovery
power generation were introduced
 Challenges faced through the survey project
 Financial statements do not come out in Indonesia
 There are several financial statements found in Vietnam.
 As for the monitoring for the statutory useful life: Mismatch
of the life of the building and the service life of the facility
 There is no certain rule about how to capture credit
 Price negotiation is severe when introducing equipment
 The issue of who will take foreign exchange risk.
 The fact that consulting is necessary for technology theory
 Yokohama City - Batam
 Yokohama City conducted consulting on improvement of
operation of chiller
 Issues
 By personnel revision, when the person in charge is
changed, the consultation started from scratch.
 It takes time because the understanding of the other party's
JCM financing program is inadequate
 Confirmation of conditions requiring bidding is needed.



Overall Q & A
 Q:（from IGES）Relationship between Tam City and Yokohama
City, contents of cooperation?
 A:Because there is no credit from the Japanese company side, a
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mechanism to being trusted by the city involvement is under
implementation. (Mr. Hirokawa)
 Q: Would like to know details of JFJCM's Agri Project. (Asia
Gateway)
 A: As this project is not officially approved yet, it is too soft to
be published at the present time(MOE)
 Comment on NTT's presentation:
Is the issue of schedule that the investment schedule and the
application schedule do not match? If it is a bidding case, it may be
said that it is conditionally adopted. In addition, there are
secondary public invitations, I would like to be able to operate as
flexible as possible. (MOE)
 Understood. In the case of private enterprises, there is a
direction that they cannot wait for working under the rules
such as having to sign a contract after receiving a grant
decision. (Mr. Muraoka)


Topic provision: Technology selection and budgeting in general waste
disposal (Mr. Takeuchi)
 Q: What is the most important thing in carrying out general waste
disposal in ASEAN in the future? (Mr. Ozawa, MOE)
 A: To gain an understanding to residents. (Mr. Takeuchi)
 A: The problem that the plant made in Japan is high. However,
when conducting maintenance for many years, they feel its high
quality. Since introduction of an inexpensive plant leads to
problems during maintenance such as not being able to operate
stably, it is necessary to check the contents as well as the cost
 Q: It is not only the cost but the contents, but what is the procedure
for bidding? （MOE）
 A: Manufacturer hearing should be open. As a city, 1.
Presentation of furnace type incineration capability, 2.
Schedule, 3. Hear from the budget. (Mr. Takeuchi)
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 A: Based on this, created a deep specification document. Since a
detailed proposal comes from the manufacturer, we will
examine it based on the proposal. (Mr. Takeuchi)
 Q: It is said that 12 companies were bidding companies, but from
what viewpoint a successful bidder was chosen? (MOE)
 A: It is a price. Whether to make a comprehensive evaluation is
decided according to the situation. (Mr. Takeuchi)
 Q: When talking to the manufacturer, what kinds of information
are presented such as garbage composition? (MOE)
 A: Present only a bare skeleton and collect widely applicable
information. (Mr. Takeuchi)



Introduction of participating local governments participating Intercity
Collaboration
 Cambodia · City of Phnom Penh: Mr. Para Sor
 In collaboration with Kitakyushu city, City of Phnom Penh is now
proceeding the study for proper waste management, recycling, energy
efficiency enhancement, green production etc.
 Cambodia · City of Siem Reap: Mr. Sophean Ung
 Formulated policies aimed at lowering carbon emissions mainly
focusing on waste disposal
 Hope to be able to learn techniques to realize low-carbon urban
development through Intercity Collaboration
 Batam City, Indonesia Mr. Azril Apransyah
 Collaboration with Yokohama City. It is an island region and is
considering JCM implementation centering on solar panel
introduction
 Malaysia
Siambun

Iskandar Regional Development Authority Mr. Velerie

68

 Collaboration with Kitakyushu City. As an Iskandar plan, we
aim to reduce CO2 emissions by 40% compared to 2005 by 2025
 LOU was signed off, but it is a challenge to raise funds.
 Overall Q&A
 Please let me know if there are issues with high priority in each
city. (MOE)
 Garbage problem in Siem Reap. (Siem Reap)
 Mongolia · Ulaanbaatar city Mr. Galymbek Khaltai
 Collaboration with Hokkaido
 Air pollution due to coal use in boilers and heating appliances is
serious
 We are building a system that can monitor the state of air
pollution on the WEB network, but we would like to focus on
creating a mechanism to control air pollution.
 Myanmar · Ayahwadi Division Mr. Aung Khaing Soe
 The country has established the Green Economic Policy
Framework (GEPF), and there is a framework of development
aiming for low carbon growth.
 The main issue is lack of the proper disposal of waste and we
are hoping for activities including capacity building from
Intercity Collaboration.
 Myanmar Yangon City Mr. KO KO Kyaw Zywa
 Collaborating with Kawasaki City
 As part of the realization of a low-carbon society in Yangon, we
are considering the construction of W2E plant
 Also implemented solar panels as a pilot project.
 Thailand Rayong Province, Mr. Suriya Siriwat, Industrial Estate
Authority Thailand, Ms. Husna
 In Rayong prefecture, during the W2E study of municipal solid
waste, 1000t is occurred daily, of which 56% is garbage.
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 We are considering introducing cogeneration at Map Ta Phut
industrial park and introducing high efficiency chiller to eco
center.
 Vietnam ·Hai Phong City Mr. Do Quang Hung
 People's Committee and deputy director of the Finance Bureau
participated.
 We are hoping for Intercity Collaboration to help it grow as a
green port city.
 Q&A
 I want to know the current situation of the project being
implemented in Rayong prefecture. (MOE)
 As for the introduction of cogeneration, FS is continuously
under implementation.
 The Eco Center is pursuing consultations for budgeting.
 As for the waste power generation, what kind of technology is
being considered as JCM? (Mr. Yokohama)
 Power generation system for incineration. (Map Ta Phut
City)
 It is the power generation as part of the waste power
generation plant. (Kitakyushu city)


Discussion 1 FS situation and issues in implementation
 As for the waste disposal and water treatment, etc., the primary
concerns is whether local policies will be realized. Needing longterm support. (Fukushima City)
 By taking long time axis, education of people is necessary.
(Yokohama)
 I understood that the municipality is carrying out capacity building
as part of the master plan support. AS for the hope of devices
with a long-term perspective, I would like to include it in future
policy review by taking advantage of the JICA.
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Discussion 2 Issues and solutions in FS Investigation and
implementation
 Introduction of Intercity Collaboration cases (Kawasaki City,
Yokohama City, Kitakyushu City)
 Yokohama and Kawasaki have commonly implemented a water
purification pump and solar panels of the Waterworks Bureau.
 Issues of Intercity Collaboration
 Output setting. I think that not only short-term things but also
mid- and long-term perspectives are necessary. (Kawasaki
City).
 Differentiation from JICA is necessary. Under the participation
of municipalities and private enterprises, separation of their
own roles, efforts to establish as business. (Nippon Koei Co.,
Ltd)
 I want to realize the application of JCM in B 2 B and B 2 G for
the low carbonization of the entire city. (Kawasaki City)
 Finetech Inc. is a member of YPORT's SME alliance that aims
to reduce CO2 emissions by energy management and new
materials. (Finetech Inc.)
 With the project of Vietnam's cement factory waste heat
recovery power generation, there was a problem that money did
not flow to state enterprises. In addition to governmental
administration + governmental administration, consideration
with the country is necessary. (Kitakyushu city)
 As for the timing of municipal garbage bidding, there are
restrictions on equipment financing projects. (MOE)
End of the memo 1
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(Memo 2)

JCM Intercity Collaboration Seminar at Tokyo
Discussion notes
Monday, January 23, 2017
Morning section: 9:00 to 11:00
At TKP Shinbashi Conference Center
Afternoon section: 14:00 to 17:00
At Iino Hall & Conference Center 4th floor Room B
Participants (titles omitted):
For attendees in the morning, see the list of participants
Approximately 150 participants in the afternoon
For both sections, Ms. Yamakawa and Mr. Ajiro participated from our
company.
Contents
<Morning section>
● Part One
For details of discussion, refer to the handouts. The contents are briefly
shown below.
 【Asia Gateway Corporation: Cambodia · Siem Reap Province】
 In cooperation with Kanagawa Prefecture and Siem Reap, we
support three kinds of energy, transportation, municipal waste.
 Introduction of photovoltaic power generation system to a hotel,
Waste to Energy using hotel municipal waste, and E-TukTuk etc. are
being studied. We are considering, through establishing SPV,
introducing solar power generation system to hotel roof.


【JFE Engineering Co., Ltd.: Indonesia · Bali State】
 We are considering garbage incineration power generation. We are
conducting a survey of, including examination of MRV methodology,
startup of SPV, Tipping Fee and assumption of revenue by FIT.
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 Funding, selection of EPC companies, detailed discussion of Tipping
Fee, and confirmation of legal system are four issues.


【 Mitsubishi Research Institute Co., Ltd.: Myanmar ·
Division】

Ayahawi

 We are considering waste and water treatment related in Pathein
industrial city under construction. We are collaborating with
Fukushima City. We plan to formulate projects such as rice husk
power generation projects and introduction of photovoltaic power
generation systems at sewage treatment plants.


【Ex Research Institute Ltd.: Rayong Province, Thailand】
 We are aiming for JCM project of waste disposal facility in Rayong
prefecture in eastern Thailand to solve waste disposal task. Garbage
sorting → Combustion of combustibles → Generation by
combustion heat → Selling electricity to the grid is assumed. 1,500
tons of garbage occurred in the prefecture



【NTT Data Institute of Management Consulting, Inc. : Rayong province,
Thailand】
 Low carbonization, introduction of cogeneration into chemical plants.
The exhaust heat recovery plant in Saraburi province was also JCM
projected



【Nikken Sekkei Civil Co., Ltd.: Cambodia · Phnom Penh City】
 Progress on the action plan was explained. In six areas we are
organizing tasks, conducting an action plan, and discovering pilot
projects, etc.



【 NTT Data Institute of Management Consulting, Inc. Cambodia ·
Phnom Penh City】
 Introduction of research proposals in the energy field. We are
conducting surveys for large hospitals, large shopping malls and
large cement factories.
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【NTT Data Institute of Management Consulting, Inc. Haiphong City】
 Introduction of research projects in the energy field. We are
conducting surveys for large hospitals, large shopping malls and
large cement factories.



【 NTT Data Institute of Management Consulting, Inc. Malaysia ·
Iskandar District】
 We are excavating projects based on LOU in Kitakyushu city and
IRDA. We are considering introducing 5 MW cogeneration of low
carbon technology to an industrial park.

●Part 2
For details of discussion, please refer to the handouts. The contents are
briefly shown below.
 【Public Interest Foundation Corporation Global Environment Centre
Foundation JCM equipment financing projects】
 Subsidy of up to 50% of the initial investment amount. The budget
for fiscal year 2007 is about 6 billion yen. As for the country, there
are many projects in Thailand, Indonesia and Vietnam. Solar panels,
chillers and boilers are top 3 in technology. For cost-effectiveness,
guidelines for evaluation are 4000 yen / tCO 2.


【Asian Development Bank About JFJCM】
 Established with the support of the Ministry of the Environment of
Japan. Investment of 42.6 Million USD from Ministry of the
Environment between 2014-2016. One JCM partner country and 11
member countries of ADB will be target countries (Mongolia,
Bangladesh, Maldives, Vietnam, Laos, Indonesia, Palau, Cambodia,
Myanmar, Thailand, Philippines). In addition to the project of ADB,
10% of the project cost is subsidized as Grant or Interest Subsidy.



【Mitsubishi UFJ Morgan Stanley Securities Co., Ltd. Green Climate
Fund】
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GCF: Green Climate Fund. 48 countries, 10.3 Billion USD
fund. The fund is allocated equally to adaptation and
mitigation.
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Afternoon section
 【Greeting from Mr. Naruhiro Kajihara, Ministry of the Environment】
 About 50% of the population is concentrated in urban areas, and
more than 70% of CO2 emissions are generated from urban areas. It
is extremely important to reduce CO2 in urban areas.


【 Mr. Sai, Ministry of the Environment
Collaboration Project】

About JCM Intercity

 Myanmar was added to a partner country on January 12, 2017. A
workshop in Kitakyushu city was held on 20 and 21 October 2016.
Even at COP 22 in Makelash, Intercity Collaboration Project was
introduced as a side event on November 8, 2016.
 We are also looking for Intercity Collaboration projects for next fiscal
year. Public announcement at the end of February, proposals in
March, decisions taken at the end of March are planned.


【 Mr. Bannai, Public Interest Foundation Corporation Global
Environment Centre Foundation about JCM equipment financing
projects】
 Subsidy of up to 50% of the initial investment amount. The budget
for fiscal year 2007 is about 6 billion yen. Public offering in early
April, deadline for proposals in May, project selection at the end of
July.
 As for the achievements so far, many countries have Thailand,
Indonesia and Vietnam projects. Solar panels, chillers and boilers
are top 3 in technology. As cost-effectiveness, 4000 yen / tCO 2 is a
guideline for evaluation



【Mr. Teshima, Asian Development Bank About JFJCM】
 Established with the support of the Ministry of the Environment of
Japan. Investment of 42.6 Million USD from Ministry of the
Environment between 2014-2016. One JCM partner country and 11
member countries of ADB will be target countries (Mongolia,
Bangladesh, Maldives, Vietnam, Laos, Indonesia, Palau, Cambodia,
Myanmar, Thailand, Philippines). In addition to the project of ADB,
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10% of the project cost is subsidized as Grant or Interest Subsidy.


【Mr. Maruyama, Mitsubishi UFJ Morgan Stanley Securities Co., Ltd.
Green Climate Fund】
 GCF：Green Climate Fund. 48 countries, 10.3 Billion USD Fund
contribution. GCF operates under the guidance of COP. It is
necessary to work closely with NDA (National Designated Authority)
and AE (Accredited Entity). A wide range of support fields is
characterized. Funds are equally allocated to adaptation and
mitigation. Mitigation and adaptation, each of which has four fields
of focus. The six metrics are ① Project impact ② Paradigm shift
ripple effects ③ Sustainable ④ Is it matched to needs ⑤
National lead ⑥ efficiency and effectiveness. NDA and AE will
judge whether it matches the national strategy. Please refer to
handouts for AE ·and NDA, certification executing agencies.



【Mr. Suzuki, Mr. Okuno,

Yokohama City: Yokohama City's initiatives】

 We are collaborating with Thailand · Bangkok (photovoltaic power
generation system and EMS), Vietnam · Danang (high efficiency
pump), Indonesia · Batam (air conditioning system), Philippine Cebu
(currently JICA project). We are promoting PAT (Port Authority of
Thailand) and Green Port 5-year project.


【 Mr. Aoung Min Naing, Myanmar / Mr. Shishido, Fukushima city:
Activities of Myanmar · Aiyadhi Province Division】
 There is a waste problem. Supporting policy formulation including
recycling from Fukushima city. Based on experience in Fukushima
city, we are cooperating in the field of reenergization and disposal



【Mr. Nguyen Trung Hieu, Vietnam: Hai Phong City's initiatives】
 Hai Phong City has a sister city with Kitakyushu City. Projects such
as EV bus, household garbage composting etc. were introduced.
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【Mr. Amano, Kanagawa Prefecture: Siem Reap】
 Securing electricity against rapid urbanization is a challenge.
Kanagawa Smart energy plan and knowledge such as efforts from
centralized power supply to decentralized power supply are also
useful in Siem Reap



【Mr.Ung Sophean, Siem Reap, Cambodia: Efforts at Siem Reap】
 As a famous city as a tourist city and a population of 250,000 people,
with 5 million tourists come, various problems are occurring. The
city is aiming for the vision of the city, sustainable development.
Securing water resources, ensuring green, the city of culture and
education, the city of tourism resources. From the environmental
point of view, it is necessary to establish an execution plan. We are
promoting projects such as waste recycling and composting. We are
aiming at dissemination of electric vehicles for tourists



【 Mr. Urasaki, Hokkaido / Mr. Ohashi, Sapporo city: Efforts at
Mongolia-Ulaanbaatar】
 There are problems such as power tightness and waste disposal. We
are cooperating from the geographical common point of cold district.
We are considering solar power generation system, heat storage
heater for heating, Waste to Energy of chicken feces. There are two
patterns: the case where the government actively acts, and the case
where the local enterprises actively act while the government
supports it. Make cooperation dense. In Ulaanbaatar city, air
pollution problems are occurring as 700,000 people in 200,000
households use coal for heating during the winter season.



【Mr. Fukobei, Kawasaki City: Efforts at Yangon City】
 Cooperated with Yangon City by making full use of the experience of
environmental improvement in Kawasaki City. As a JCM equipment
financing project, we are promoting the introduction of high
efficiency chillers and boilers. FS of the introduction of photovoltaic
power generation system for water purification plant is also ongoing.
Not only having the keyword "low-carbon society" but creating a
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concrete image with the common awareness of the direction to be
aimed, planning is very important for subjective participation.


【Mr. Sono, Kitakyushu city: Activities of Rayong Prefecture】
 Utilizing the knowledge and experience of Kitakyushu City which
has been addressing environmental issues, it supports various
countries. Doing environmental international research. Established
Asia Low Carbonization Center and developing Kitakyushu model
to Asia.
 With trusting relationships established, various support have been
conducted for Surabaya, Hai Phong, Iskandar, Rayong and Phnom
Penh as Intercity Collaboration. By utilizing Intercity Collaboration,
The city may contribute in a wide range of fields from upstream such
as master plan formulation, follow-up such as environmental
education. Careful when planning to make it an achievable plan.
Making a pilot project leads to a sense of realization and promotion
of project promotion in the target counties.



【panel discussion】
 Kanagawa - Siem Reap
 Trigger of initiatives is that Siem Reap came to visit Fujisawa
SST etc.
 Taking advantage of utilization of reenergies and introduction of
decentralized energy which is the characteristic of Kanagawa
prefecture (sunlight, wind power, gas cogeneration)
 Electric tuk tuk, simple open cars and buggy introduced with
support of Asian gateway
 Hokkaido - Ulaanbaatar
 Collaborate on the introduction of low-carbon technology in cold
areas, based on past cooperative relationships on issues such as
air pollution due to population increase in Ulaanbaatar. Also aim
for jobs of local companies. Waste heat recovery etc. utilizing
feces of poultry houses also implemented
 Understanding is that there are two cases in Intercity

79

Collaboration: one is that local governments with advanced cases
proactively provide know-how and technology while the partners
mainly operate, and the other is that municipalities are in a
supportive position.
 In the future, strengthen relationship continuation. The change
in the counterpart is still an issue.
 Kawasaki City - Yangon
 Implemented introduction of high efficiency boiler for sunlight,
food factory.
 Kitakyushu City – Rayong Province
 Introduction of Cambodia project, Thailand waste heat recovery
power generation as advanced to equipment financing projects.
 By providing comprehensive support from the upstream phase,
it is possible to make a wide range of proposals. Long-term
follow-up and personnel exchanges are considered a merit.
 Entire Discussion
 What is the role of Siem Reap side? (Mr., Mizutani, Manager,
Ministry of the Environment)
 There are three. Implementation of the plan. Capacity for
staff. Acquire appointments with private enterprises. (Siem
Reap),
 I want to hear if there is difficulty unique to Sapporo city:
characteristics, considerations for cold regions. Also, I think that
it is an unusual case involving two local governments
(prefectures and municipalities).
 For cold regions, I think that no country other than Mongolia is
cold in JCM partner countries, but if it is cold, fermentation
cannot be operable. On the other hand, it seems that there are
cases concerning heating technologies which is not necessary in
a warm country.
 Regarding cooperation between Hokkaido Government
Office and Sapporo City, companies are concentrated in
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Sapporo due to population composition. The business site
may be outside the city. In addition to wanting to make it
possible to provide multifaceted support, as we have been
working together on a regular basis, this is the framework of
this time.
Winter is long (from the end of October to the end of April)
Air pollution is a problem because about 700,000 people (out
of 3 million people) are warming with coal

 Kawasaki city
 We would like to establish the significance of the low carbon
society as a common recognition with the Yangon side first.
In addition, concrete images and actual projects are
important
 Respect for each other's view points and targets
 Because Kitakyushu city has many project developments, it has
a comprehensive model of Kitakyushu model, what kind of
things do you do in realizing? Also, if you have the tips for
cooperating with more than one. (Mr. Mizutani, Manager,
Ministry of the Environment)
 The point is that you cannot set goals that are too high for
the plan. We aim to incorporate into the plan what we can
accomplish suited to ourselves. Based on the experiences I
have witnessed in the case that only the plan is thick and not
realized, set goals that can be realized in the medium to long
term. It is also a point to do a pilot project. In case where we
have visitors to Japan, we have them work with a pilot to
understand what are really conducted.
 There are opportunities to have contacts with multiple local
governments based on the fact that there are many
environment related facilities in the city and there are many
facilities to accept visitors. In addition, in cooperation with
the International Technical Cooperation Association and
IGES Kitakyushu City Urban Center, information sharing
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and follow-up may sometimes help. Cooperation with local
governments as well as related organizations is a key to
realizing projects with many cities.
 If there are any expectations from the Rayong prefecture side.
(Mr. Mizutani, Manager, Ministry of the Environment)
 We anticipate plans for making Rayong prefecture eco-town
in the future, and medium- to long-term initiatives. (Rayong
County)
 How private enterprises participate in Intercity Cooperation
 Kanagawa
 Although specialized in JCM, there is a support organization
for companies in the prefecture to expand overseas as well as
the International Affairs Division, Kanagawa Industry
Promotion Center Division. They are the windows as they
are accepting request for consultations.
 Hokkaido
 Some companies in the province are entering Mongolia, and .
as there is also a organization called the Economic Exchange
Promotion Committee, others have contacts with companies
interested through it.
 Kawasaki city
 We think that not only technology, hard, but also soft aspect
of environmental administration is important. As a place to
consult with the administration, Kawasaki Green Innovation
Cluster is set up. While sharing information, we are
accepting counseling concerning environmental business in
the city.
 Kitakyushu city
 We are positively calling out to city group companies. There
is a Kitakyushu Environmental Industry Promotion Council,
which holds a regular meeting once every two months, and
we perform public relations of JCM there. In addition, by
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disclosing the activities of the Asia Low Carbon Center to the
mass media, we are creating new matching opportunities
 Questions from the venue
 Waste in Indonesia
 Questions about Haiphong E-Waste
 About the problems of waste disposal, 3R trends
 Due to time expiration, it is decided to respond to questions
by each one informally. (Ministry of the Environment)
 In the panel discussion, could not you see something like an
answer? (Ministry of the Environment)
 Is JCM's FS a proposal or an organizing scheme?
 It is a proposal. (Ministry of the Environment)
 Is an city to city agreement needed at the time of application?
 It is good to have a sister city or a memorandum, or the
expression of interest is the minimum. Please check the
application procedure after next month. (Ministry of the
Environment)


Paneled Cashion Summary (Mr. Mizutani, Manager, Ministry of the
Environment)
 It is based on not repeating the experience of pollution that occurred
in Japan
 The expansion of the city is characteristic of this year, and there were
proposals from many municipalities
 I think that it is good to overlay Intercity Collaboration in Japan
over those overseas: (Sapporo and Hokkaido), and collaboration in
Nagoya and Kitakyushu city in the field of water supply.
 Expansion of stakeholders. While I often talk with the international
Bureau and the Environment Bureau, there is a story of the Port
Authority from Yokohama City. It seems interesting that there is a
room for expansion.
 Fund financing schemes are also improving
End of the notes
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LETTER OF UNDERSTANDING
This Letter of Understanding (hereinafter referred to as “LOU”) is made on the
_______ day of August, 2016.

BETWEEN

ISKANDAR REGIONAL DEVELOPMENT AUTHORITY, a statutory body
established pursuant to the Iskandar Regional Development Authority Act 2007
(“Act”) and having its main office at #G-01, Block 8, Danga Bay, Jalan Skudai, 80200
Johor Bahru, Johor, Malaysia (hereinafter referred to as “IRDA”) of the first part;

AND

CITY OF KITAKYUSHU, founded as a result of merger of five municipalities and
designated by government ordinance in 1963, having its main office at 1-1 Jonai,
Kokurakita-ku, Kitakyushu, 803-8501, JAPAN (hereinafter referred to as “CITY OF
KITAKYUSHU”) of the second part;
IRDA and CITY OF KITAKYUSHU hereinafter are collectively referred to as the
“Parties” and individually as the “Party”, as the case may be.
1.

Objective
a.

b.

Both parties shall combine their respective knowledge, experiences,
and knowhow to promote cooperation for the realization of a lowcarbon society in the Iskandar region.

Both parties shall strive for green growth in Malaysia and the City of
Kitakyushu by strengthening relations through the implementation
of the cooperation stipulated in this LOU.
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2.

Scope of Cooperation

Both parties shall comply with the laws, rules, regulations, and government
measures in their respective countries, and cooperate in the following matters to
be conducted in the Iskandar region.
a.

b.
c.

3.

d.

b.

Joint research and training necessary for the achievement of a lowcarbon society.
Other mutually agreed cooperative matters.

Both parties shall make proposals for the achievement of the content
stipulated in Scope of Cooperation.

Both parties shall share necessary information, and coordinate and
hold discussions with relevant entities to achieve the proposals.

Financial Obligations
a.

5.

Planning, technology transfer, and human resource development for
matters of waste management centering on waste power generation.

Division of Roles
a.

4.

Planning, technology transfer, and human resource development for
matters related to the promotion of energy conservation.

b.

This LOU does not bring financial obligations of any kind by one
party against another.
Expenses related to this LOU shall be borne by each party.

Duration
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a.

b.

This LOU shall be valid for a period of 1 year from the date of
execution.
However, it shall be automatically renewed each year unless one
party notifies the other to the contrary in writing 3 months prior to
the expiry date of this LOU.

This LOU has been drawn up in the English language. In case of discrepancies

between the English text version of this LOU and any translation, the English

version shall prevail.

The foregoing is an agreement between the Iskandar Regional Development
Authority and the City of Kitakyushu regarding the matters mentioned in this LOU.

*The remainder of this page has been intentionally left blank*
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IN WITNESS WHEREOF the parties hereto have hereunto set their hand/seals on
the day and year first mentioned.
For and On Behalf of
ISKANDAR REGIONAL
DEVELOPMENT AUTHORITY
In the presence of :-

)
)
)

…………………………………………....
BOYD DIONYSIUS JOEMAN
Head, Environment Department

For and On Behalf of
CITY OF KITAKYUSHU
In the presence of :-

)
)

………………………………………...
KENGO ISHIDA
Chief Executive, Environment Bureau
Kitakyushu Asian Center for Low
Carbon Society

……………….………………………..…..
DATUK ISMAIL BIN IBRAHIM
Chief Executive

………………………………………….
KENJI KITAHASHI
Mayor
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a̲Monthly report in Japanese

平成 28 年度 JCM 都市間連携事業
「北九州市‐IRDA 連携事業」
月次進捗報告 (4 月)
株式会社 NTT データ経営研究所
(1) 4 月の主な活動
・[共通] 5 月に予定している第一回国内進捗報告会にむけた、関係者の予定調整、関連資
料の作成を実施。(仕様書項目 2-4②)
(2) 5 月の主な活動予定
・[共通] 第一回国内進捗報告会を実施予定。(仕様書項目 2-4②)
・[共通]6 月の第一回現地調査に向けた予定調整、資料作成（仕様書項目 2-3）
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a̲Monthly report in Japanese

(3) スケジュール及び進捗状況
・4 月末時点の進捗状況を以下に示す。
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a̲Monthly report in Japanese

平成 28 年度 JCM 都市間連携事業
「北九州市‐IRDA 連携事業」
月次進捗報告 (5 月)
株式会社 NTT データ経営研究所
(1) 5 月の主な活動
・[共通] 第一回国内進捗報告会の実施(仕様書項目 2-4①)
・[共通]6 月の第一回現地調査に向けた予定調整、資料作成(仕様書項目 2-3)
・[共通]報告書向けの現地の法制度、省エネに関する動向のリサーチ(仕様書項目 2-5)
(2) 6 月の主な活動予定
・[共通] 第一回現地調査を実施（仕様書項目 2-1⑥）
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a̲Monthly report in Japanese

(3) スケジュール及び進捗状況
・5 月末時点の進捗状況を以下に示す。
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a̲Monthly report in Japanese

平成 28 年度 JCM 都市間連携事業
「北九州市‐IRDA 連携事業」
月次進捗報告 (6 月)
株式会社 NTT データ経営研究所
(1) 6 月の主な活動
・[共通] 第一回現地調査を実施（仕様書項目 2-1⑥）
。
・[共通] Green Tech Corp 社訪問による、マレーシアにおける低炭素化指針の検討状況の
確認
・[仕様書 2-1]コジェネレーション導入プロジェクト発掘に向けた、現地企業への協力要
請（東京ガス マレーシア事務所訪問）
・
(2) 7 月の主な活動予定
・[共通]8 月の第二回現地調査に向けた予定調整、資料作成
・[仕様書 2-1、2-2]コジェネレーション、太陽光パネル導入プロジェクト検討に向けた技
術情報収集
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(3) スケジュール及び進捗状況
・6 月末時点の進捗状況を以下に示す。
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a̲Monthly report in Japanese

平成 28 年度 JCM 都市間連携事業
「北九州市‐IRDA 連携事業」
月次進捗報告 (7 月)
株式会社 NTT データ経営研究所
(1) 7 月の主な活動
・[仕様書 2-1 コジェネレーション]


要求仕様に基づく技術検討の実施（項目 2-1①）

・[仕様書 2-2 太陽光パネル等]


要求仕様に基づく技術検討の実施（項目 2-1②）

・[仕様書 2-3]8 月の第二回現地調査に向けた予定調整、資料作成

(2) 8 月の主な活動予定
・[仕様書 2-3]第二回現地調査
・[仕様書 2-1 コジェネレーション]


要求仕様に基づく技術検討の実施（項目 2-1①）



類似案件の横展開に向けた働きかけ（項目 2-1⑥）

・[仕様書 2-2]太陽光パネル導入、その他プロジェクト検討（現地企業訪問）


要求仕様に基づく技術検討の実施（項目 2-1②）

・[仕様書 2-4]環境省への進捗報告会
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(3) スケジュール及び進捗状況
・7 月末時点の進捗状況を以下に示す。
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a̲Monthly report in Japanese

平成 28 年度 JCM 都市間連携事業
「北九州市‐IRDA 連携事業」
月次進捗報告 (8 月)
株式会社 NTT データ経営研究所
(1) 8 月の主な活動
・[仕様書 2-3]第二回現地調査
・[仕様書 2-1 コジェネレーション]


要求仕様に基づく技術検討の実施（項目 2-1①）



代表事業者の抽出・働きかけ（項目 2-1④）



現地企業の JCM 事業実施に向けた意思決定の支援（項目 2-1⑤）



類似案件の横展開に向けた働きかけ（項目 2-1⑥）

・[仕様書 2-2]太陽光パネル導入、その他プロジェクト検討（現地企業訪問）


要求仕様に基づく技術検討の実施（項目 2-1②）

・[仕様書 2-4]環境省への進捗報告会
(2) 9 月の主な活動予定
・[仕様書 2-1 コジェネレーション]


要求仕様に基づく技術検討の実施（項目 2-1①）



設備導入にかかる経済性検討（項目 2-1②）

・[仕様書 2-5]報告書作成を進める

97

a̲Monthly report in Japanese

(3) スケジュール及び進捗状況
・8 月末時点の進捗状況を以下に示す。
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a̲Monthly report in Japanese

平成 28 年度 JCM 都市間連携事業
「北九州市‐IRDA 連携事業」
月次進捗報告 (9 月)
株式会社 NTT データ経営研究所
(1) 9 月の主な活動
・[仕様書 2-1 コジェネレーション]


要求仕様に基づく技術検討の実施（項目 2-1①）



設備導入にかかる経済性検討（項目 2-1②）

・[仕様書 2-5]報告書作成を進める
・マレーシア事業に関する方向性の確認
(2) 10 月の主な活動予定
・



[仕様書 2-1 コジェネレーション]


要求仕様に基づく技術検討の実施（項目 2-1①）



設備導入にかかる経済性検討（項目 2-1②）

[仕様書 2-4]都市間連携セミナーでの発表準備



[仕様書 2-5]報告書作成を進める



中間検査の準備
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(3) スケジュール及び進捗状況
・9 月末時点の進捗状況を以下に示す。
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a̲Monthly report in Japanese

平成 28 年度 JCM 都市間連携事業
「北九州市‐IRDA 連携事業」
月次進捗報告 (10 月)
株式会社 NTT データ経営研究所
(1) 10 月の主な活動
・ [仕様書 2-1 コジェネレーション]





要求仕様に基づく技術検討の実施（項目 2-1①）



設備導入にかかる経済性検討（項目 2-1②）

[仕様書 2-4]都市間連携セミナーでの発表準備



[仕様書 2-5]報告書作成を進める



中間検査の準備

(2) 11 月の主な活動予定
・



[仕様書 2-1 コジェネレーション]


要求仕様に基づく技術検討の実施（項目 2-1①）



設備導入にかかる経済性検討（項目 2-1②）

[仕様書 2-5]報告書作成を進める
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(3) スケジュール及び進捗状況
・10 月末時点の進捗状況を以下に示す。
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a̲Monthly report in Japanese

平成 28 年度 JCM 都市間連携事業
「北九州市‐IRDA 連携事業」
月次進捗報告 (11 月)
株式会社 NTT データ経営研究所
(1) 11 月の主な活動
・ [仕様書 2-1 コジェネレーション]





要求仕様に基づく技術検討の実施（項目 2-1①）



設備導入にかかる経済性検討（項目 2-1②）



CO2 削減効果算出方法、モニタリング方法に関する検討（項目 2-1③）

[仕様書 2-5]報告書作成

(2) 12 月の主な活動予定
・ [仕様書 2-1 コジェネレーション]
・ [仕様書 2-2 工場やビル等における省エネの推進]


情報の整理と、クロージングに向けた資料作成

・ [仕様書 2-3 現地調査等]1 月の現地での最終報告に向けた準備
・ [仕様書 2-4 その他]



環境省への進捗報告会と資料作成

[仕様書 2-5]報告書作成
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(3) スケジュール及び進捗状況
・11 月末時点の進捗状況を以下に示す。
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a̲Monthly report in Japanese

平成 28 年度 JCM 都市間連携事業
「北九州市‐IRDA 連携事業」
月次進捗報告 (12 月)
株式会社 NTT データ経営研究所
(1) 12 月の主な活動
・ [仕様書 2-1 コジェネレーション]


要求仕様に基づく技術検討の実施（項目 2-1①）



設備導入にかかる経済性検討（項目 2-1②）



CO2 削減効果算出方法、モニタリング方法に関する検討（項目 2-1③）



[仕様書 2-3 現地調査等]1 月の現地での最終報告に向けた準備



[仕様書 2-4 その他]




環境省への進捗報告会と資料作成

[仕様書 2-5]報告書作成

(2) 1 月の主な活動予定
・ [仕様書 2-1 コジェネレーション]


情報の整理と、クロージングに向けた資料作成

・ [仕様書 2-2 工場やビル等における省エネの推進]


情報の整理と、クロージングに向けた資料作成

・ [仕様書 2-3 現地調査等]1 月の現地での最終報告に向けた準備
・ [仕様書 2-4 その他]



都市間連携ワークショップ

[仕様書 2-5]報告書作成
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(3) スケジュール及び進捗状況
・12 月末時点の進捗状況を以下に示す。
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a̲Monthly report in Japanese

平成 28 年度 JCM 都市間連携事業
「北九州市‐IRDA 連携事業」
月次進捗報告 (1 月)
株式会社 NTT データ経営研究所
(1) 1 月の主な活動
・ [仕様書 2-1 コジェネレーション]


情報の整理と、クロージングに向けた資料作成

・ [仕様書 2-2 工場やビル等における省エネの推進]


情報の整理と、クロージングに向けた資料作成

・ [仕様書 2-3 現地調査等]1 月の現地での最終報告に向けた準備
・ [仕様書 2-4 その他]



都市間連携ワークショップ

[仕様書 2-5]報告書作成

(2) 2 月の主な活動予定


[仕様書 2-5]報告書作成
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(3) スケジュール及び進捗状況
・1 月末時点の進捗状況を以下に示す。
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平成 28 年度 JCM 都市間連携事業
「北九州市‐IRDA 連携事業」
月次進捗報告 (2 月)
株式会社 NTT データ経営研究所
(1) 2 月の主な活動


[仕様書 2-4 その他]




環境省への進捗報告会と資料作成

[仕様書 2-5]報告書作成

(2) 3 月の主な活動予定


報告書の納品



会計検査に向けた証憑の整理
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(3) スケジュール及び進捗状況
・2 月末時点の進捗状況を以下に示す。
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॥४ख़ॿঞش३ঙথ

ৈ૨૬৹,୬഻ঃॿঝಉ

ৰ५य़ش

શස

୳खथःॊీ৺্ ྖਔీ৺॑୳
॥४ख़ॿमਲ਼ॉؚO&M
ૄ/হૄ

৹ਪટ॑౷ऽइਫ਼ୈ

ଓஃসৄપؚ
ા৷ৌટ

৹ਪટ॑౷ऽइਫ਼ୈ

ਏ৹ତহඨ

উট४ख़ॡॺৰથ૮भਔઓৠ

ୖ

ਠহभਔઓৠभ५আॻشधJCMਝଓஃணடधৰभਃஓোभॱॖথॢऋ
ঐॵॳघॊऊनअऊ
ঐঞش३॔भJCM౧ৰभ
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Ⴊਞਏभँॊੵৃषभ॥४ख़ॿঞش३ঙথभো

5
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୳खथःॊૼ
ٳউট४ख़ॡॺਏ
ਗ਼ਞधभਏभँॊੵৃಉपৌखथؚ॥४ख़ॿঞش३ঙথ३५ॸ॑োघ
ॊ؛
ૼٳभਏ
॥४ख़ॿঞش३ঙথ३५ॸ
્ٳඉ
॥४ख़ॿঞش३ঙথ३५ॸमؚਗ਼ৎपেघॊൾ॑ग़ॿঝॠشधखथઽखؚ
ਗ਼ಡஔधघॊऒधदৈःग़ॿঝॠش૨॑ৰਠघॊऒधऋदऌॊਝदँॊ؛রदुफ़५
ॱشঅথ॥४ख़ॿঞش३ঙথमؚਏभऋऩःઈ৷पથਔदँॊऒधऊैؚଞৎ
༎௮भੵৃदभਹ৷पిखथःॊ؛

ٳৰౚ -&0ਝଓஃহधखथ
ವোফা

ವোৃਚ

ਏହ

2015ফ

ॖথॻॿ३॔

ঽଲୗੵৃपउऐॊҺӢӁҾҴӀӢҮӌӞҴӀҲӡӀӁӇӕभ
ো(ਆੵଲ 7.8MWৈ૨फ़५ग़থ४থ)

2015ফ

ॱॖ

ଲୗੵৃपउऐॊҹӡҿҶӈҸӌӝһӢҴஔभञ
ीभҺӢӁҾҴӀӢҮӌӞҴӀҲӡӀӁӇӕभো(ৗளકসग़
থ४ॽ॔জথॢଲ 7MWफ़५ग़থ४থ)
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 ୳खथःॊহৰ५य़ش ੧
ੵৃषभ॥४ख़ॿঞش३ঙথभোभহৰ५य़شपणःथؚਰৣभेअपଓ॑ਫ਼
ୈखथउॉऽघ؛
মবਿ
୭
ૉ୭७থॱش
قGECك

ଓஃস

ਈপ50%

ব॥থ९ش३॔
ڶম১য

ڶ

॥থ९ش३॔ੈ

¾ଓஃহभৰ
قਝभභো؞ઈૡಉك
¾ GHGൾলచभञीभঔ
ॽॱজথॢ ಉ

¾ଓஃহ৸৬भଁฐ
قਝभ৹؞ਝ઼؞
ઈૡ৽؞৶ଵ৶ಉك

ঋথॲ
¾ ਝੑ؞ଲ؞ୟଛྚ؞इહ
ऐ؞ઈૡ
¾ ྚइહऐঢ়৴ੵহ
ಉ
7
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ൾলచलଓஃসभৄाપؚા৷ৌટ
॥४ख़ॿঞش३ঙথ३५ॸোউট४ख़ॡॺৰৎभCO2ൾলచधા৷ৌટप
णःथؚਰৣभेअपखऽखञ؛ਗ਼5MW,Ⴊਞ14t/hभुभ॑୳खऽखञ؛

ٳग़ॿঝॠشକ౺CO2ൾলచ
ൾলచ(t-CO2)ٙ
ग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯ(ফك

15ফ¼30,000t-CO2/ফ=450,000t-CO2
ٳग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
CO2చ॥५ॺ(/t-CO2)ٙ
ଓஃসقكÙقग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯقফكك

5.5Ù 30,000t-CO2/ফ¼ 15ফ=1,222
ٳGHGൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
GHGచ॥५ॺ(/t-CO2ఌ) ٙ
ଓஃসقكÙقGHGभফൾলచ(tCO2ఌ/ফິ¼ك৷ফਯقফكك

ग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊા৷ৌટधग
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৹ਪभୖಉ
No.

৹ਪदੰৠखञःୖ

ඃ੭৯ఏقःणऽदपك

૿ਊ

ৼু্

৹ਪभઍ

1

IRDAधभঢ়બଡണपेॊ
হ੦ೕનয়

IRDAधभLOUഁ

ਨృପ


IRDA

IRDA-ਨృପभLOUഁ॑ষअधध
ुपLCSBPৰਠभञीभ੧੯प
ऐञঢ়બਃঢ়षभੈৡਏட

2

ਏலप੦तऎૼਫ਼ୈ
भৰ

ਠ੫भਏல॑ञघCO2ൾ
লచपৱघॊग़ॿ/ຍಞभਃ
ஓ॑৭घॊق8াك

NTT

বঋথ
ॲಉ

ਠ੫भਏல॑ुधपؚঋথॲ
पல॑ञघਃஓभ५ঌॵॡ॑નੳघ
ॊ

3

ਝোपऊऊॊ৽ੋਙਫ਼
ୈ

ਝোपेॊग़ॿपൣःؚৱ
ઽಉभ੯ऋಅઍ೧दँॊ
ऒध॑નੳघॊق10াك

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञৄुॉऩैलपग़ॿ
ਙચ॑ुधपؚৱઽभ॑ষ
अ

4

CO2చટল্১ؚঔ
ॽॱজথॢ্১पঢ়घॊਫ਼
ୈ

ਝোपेॊCO2ൾলచभ
ল॑ষअق10াك

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञग़ॿਙચधใோभഅੳ
ੋाMRV ্১॑ुधपؚCO2ൾলచ
भੑ॑ষअ

5

৻হभྴল؞௮ऌऊ
ऐ

JCMহ৲भؚব॥থ९ش३॔
भ৻হधऩॊম੫॑
घॊق2াऽदك

NTT

ব੫

JCMহৰपऐञ৻ؚহधऩ
ॉअॊ੫भྴলखؚ௮ऌऊऐ॑ষअ

6

ਠ੫भJCMহৰप
ऐञਔઓৠ

ਠ੫ऋJCMহৰघॊ຺ਔઓ
ৠघॊق2াऽदك

NTT

ਠ੫

ਠ੫पৌखथJCM২भହؚ3ع
5दਫ਼ୈखञઍभହ॑ষअऒधद
JCMহৰपऐञਔઓৠ॑१এش
ॺघॊ

7

థ๚੧੯भ૯ன৫पऐञ
௮ऌऊऐ

ਗ਼ਏभँॊథ๚भੵৃपৌखथ
JCMহৰभ௮ऌऊऐ॑ষअق6
াऊै2াऽदك

NTT

ਠ੫

ਗ਼ਏभँॊథ๚भੵৃपৌखथJCM
হৰभ௮ऌऊऐ॑ষअ

8

ৱস৹্১भનੳؚJCM
হ৬धऩॊ੫भଃਜ
૾யभનੳ

JCMহ৲पऐञৱস৹্১भ
નੳधधुपؚJCMহ৬धऩॊ
੫भଃਜ૾ய॑નੳघॊ(2াऽद)

NTT

ਠ੫

JCMহ৲पऐञৱস৹্১भનੳ
धधुपؚJCMহ৬धऩॊ੫भଃ
ਜ૾ய॑નੳघॊ

9

ିీ؞৺্ૄभનੳ

ਝোभీ৺पਊञॉোైऋਏ
ऊྖؚਔీ৺ऋ૭ચऊનੳ(2াऽद)

NTT

ਠ੫

ਝোभీ৺पਊञॉোైऋਏऊؚ
ྖਔీ৺ऋ૭ચऊનੳ
9
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୳खथःॊૼ⋇
ٳউট४ख़ॡॺਏ
ੵৃदেਓखञଲષभષସ॑৳णञीभಠಛभഐేपબॊਃஓ॑ग़ॿ৲घॊ؛
ૼٳभਏ
ৈ૨૬৹৷ॳছش
્ٳඉ
ঐঞش३॔বदಹपোऔोथःॊुभेॉुৈ૨؞ग़ॿঝॠشऩ
૬৹৷ॳছ୳॑شखथःॊ؛৬ऩઍप়ॎचथؚਈిऩૼ॑৭උघॊ؛
ٳ-&0ਝଓஃহपेॊোৰౚ
ವোফা

ವোৃਚ

ਏହ

2014ফ

ॖথॻॿ३॔

Ҹӌॱشഐ๋ਃ॑ਹ৷खञੵৃਝഐే

2015ফ

ॱॖ

ӄҶӘੵৃषभৈ૨ഐ๋ਃभোपेॊ૬৹भ
Ҹӌ৲

2014ফ

ংথॢছॹ३গ

ҸӌӄҴӒӢഐ๋ਃ॑ਹ৷खञੵৃਝഐే
11
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୳खथःॊૼ⋈
ٳউট४ख़ॡॺਏ
ੵৃदেਓखञଲષभષସ॑৳णञीभಠಛभોஉप୬഻ঃॿঝ॑ਝ઼घॊ؛
ૼٳभਏ
୬഻ঃॿঝ
્ٳඉ
ਝभোपेॉؚ୬഻ঃॿঝपेॊਗ਼भীटऐॢؚজॵॻऊैभେਗ਼
॑చघॊऒधऋ૭ચपऩॊ؛
ٳ-&0ਝଓஃহपेॊোৰౚ
ವোফা

ವোৃਚ

ਏହ

2015ফ

ঋॺॼ

ӒҴӅӔӡӀҲҳӏӣӡҼӢӗҴӝपउऐॊ୬഻ਗ਼भোقҶҹӡӜӇҴӝك

2015ফ

ढ़থ४॔

ҶӡӄҴӉӀҲӉӝӁҼҴӝषभதೄ୬഻ਗ਼ӀӁӇӕभোقҵӀӢҵҽӢҴӈ
ҷҮҶك

2014ফ

ঐঞش३॔

ҹӐҬӁӏӢӝऐ୬഻ਗ਼भোقҸӋҩӇҬҩӇҬҩӇӢҴӄ৽ଢ଼
ਚك

2014ফ

ঔঝॹॕঈ

ૅༀોஉ॑ਹ৷खञ୬഻ਗ਼ӀӁӇӕো
ӐӣӟӀӢҮҼӈقӎӣӀӐҬҳҼҾӡҿӝӄӡӆك


Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

116

12

b̲document for kickoffmeeting in Japan May

୳खथःॊহৰ५य़ش ੧ك
ৈ૨ॳছشभোभহৰ५य़شपणःथؚਰৣभेअपଓ॑ਫ਼ୈखथउॉऽघ؛
মবਿ
୭
ૉ୭७থॱش
قGECك

ଓஃস

ਈপ50%

ব॥থ९ش३॔
৻হ
قম੫ك

ڷ

॥থ९ش३॔ੈ

¾ଓஃহभৰ
قਝभභো؞ઈૡಉك
¾ GHGൾলచभञीभঔ
ॽॱজথॢ ಉ

¾ଓஃহ৸৬भଁฐ
قਝभ৹؞ਝ઼؞
ઈૡ৽؞৶ଵ৶ಉك

ঋথॲ
¾ ਝੑ؞ଲ؞ୟଛྚ؞इહ
ऐ؞ઈૡ
¾ ྚइહऐঢ়৴ੵহ
ಉ
13
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ൾলచलଓஃসभৄाપؚા৷ৌટ
z উট४ख़ॡॺৰৎभ&2ൾলచधા৷ৌટपणःथमःङोुदघ؛
z ਏலृ৺धऩॊহඨ॑નੳखؚোਃஓभਫ਼ୈ॑ষःऽघ؛
z जभؚใோ্১ऩन॑અपؚজই॓ঞথ५३ॼজड़धभૻຎ॑ষअऒधद&2ൾল
చ॑ੑघॊदघ؛

ٳग़ॿঝॠشକ౺CO2ൾলచ
ൾলచ(t-CO2)ٙ
ग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯ(ফك

ٳग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
CO2చ॥५ॺ(/t-CO2)ٙ
ଓஃসقكÙقग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯقফكك

ٳGHGൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
GHGచ॥५ॺ(/t-CO2ఌ) ٙ
ଓஃসقكÙقGHGभফൾলచ(tCO2ఌ/ফິ¼ك৷ফਯقফكك

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

117

14

b̲document for kickoffmeeting in Japan May

৹ਪभୖಉ
No. ৹ਪदੰৠखञःୖ

ඃ੭৯ఏقःणऽदपك

૿ਊ

ৼু্

৹ਪभઍ

1

IRDAधभঢ়બଡണपेॊ
হ੦ೕનয়

IRDAधभLOUഁ

ਨృପ


IRDA

IRDA-ਨృପभLOUഁ॑ষअधध
ुपLCSBPৰਠभञीभ੧੯प
ऐञঢ়બਃঢ়षभੈৡਏட

2

ਏலप੦तऎૼਫ਼ୈ
भৰ

ਠ੫भਏல॑ञघCO2ൾ
লచपৱघॊग़ॿ/ຍಞभਃ
ஓ॑৭घॊ(8া)

NTT

বঋথ
ॲಉ

ਠ੫भਏல॑ुधपؚঋথॲ
पல॑ञघਃஓभ५ঌॵॡ॑નੳघ
ॊ

3

ਝোपऊऊॊ৽ੋਙਫ਼
ୈ

ਝোपेॊग़ॿपൣःؚৱ
ઽಉभ੯ऋಅઍ೧दँॊ
ऒध॑નੳघॊق10াك

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञৄुॉऩैलपग़ॿ
ਙચ॑ुधपؚৱઽभ॑ষ
अ

4

CO2చટল্১ؚঔ
ॽॱজথॢ্১पঢ়घॊਫ਼
ୈ

ਝোपेॊCO2ൾলచभ
ল॑ষअق10াك

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञग़ॿਙચधใோभഅੳ
ੋाMRV ্১॑ुधपؚCO2ൾলచ
भੑ॑ষअ

5

৻হभྴল؞௮ऌऊ
ऐ

JCMহ৲भؚব॥থ९ش३॔
भ৻হधऩॊম੫॑
घॊق2াऽदك

NTT

ব੫

JCMহৰपऐञ৻ؚহधऩ
ॉअॊ੫भྴলखؚ௮ऌऊऐ॑ষअ

6

ਠ੫भJCMহৰप
ऐञਔઓৠ

ਠ੫ऋJCMহৰघॊ຺ਔઓ
ৠघॊق2াऽदك

NTT

ਠ੫

ਠ੫पৌखथJCM২भହؚ3ؚ
4दਫ਼ୈखञઍभହ॑ষअऒधद
JCMহৰपऐञਔઓৠ॑१এش
ॺघॊ

7

థ๚੧੯भ૯ன৫पऐञ
௮ऌऊऐ

ਗ਼ਏभँॊథ๚भੵৃपৌखथ
JCMহৰभ௮ऌऊऐ॑ষअق6
া~2াऽदك

NTT

ਠ੫

ਗ਼ਏभँॊథ๚भੵৃपৌखथJCM
হৰभ௮ऌऊऐ॑ষअ

8

ৱস৹্১भનੳؚJCM
হ৬धऩॊ੫भଃਜ
૾யभનੳ

JCMহ৲पऐञৱস৹্১भ
નੳधधुपؚJCMহ৬धऩॊ
੫भଃਜ૾ய॑નੳघॊ(2াऽद)

NTT

ਠ੫

JCMহ৲पऐञৱস৹্১भનੳ
धधुपؚJCMহ৬धऩॊ੫भଃ
ਜ૾ய॑નੳघॊ

9

ିీ؞৺্ૄभનੳ

ਝোभీ৺पਊञॉোైऋਏ
ऊྖؚਔీ৺ऋ૭ચऊનੳ(2াऽद)

NTT

ਠ੫

ਝোभీ৺पਊञॉোైऋਏऊؚ
ྖਔీ৺ऋ૭ચऊનੳ
15
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 ৹ਪৰ५ॣ४গشঝ
মফ২भ৹ਪৰ५ॣ४গشঝपणःथؚਰৣभेअप୳खथउॉऽघ؛

ણඨ৯

2016ফ
5া

6া

1؝Ⴊਞਏभँॊੵৃषभ॥४ख़ॿ
ঞش३ঙথभো

2ृৃੵ؝অঝಉपउऐॊग़ॿभ
ਤ

ૼਫ਼ୈ

ૼਫ਼ୈ

ٴ

10া

৽ੋਙਫ਼ୈ

৽ੋਙਫ਼ୈ

ٴ

 ٳবভ৮ق2ங২ك

11া

12া

CO2చ
ટ

1া

2া

3া

ਔઓৠप
ऐञ੍ର

CO2చ
ટ

ਔઓৠप
ऐञ੍ର

ٴ
ٴ

ٴ
ٴ

ٴ
य़ॵॡ
ड़ই

ٴ
ਈી
ਾઔভ

 ٳਾઔછभਛ
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9া

JCM౧বदभঔॹঝহ৲ਫ਼ୈ

ਠ੫
धभੈ৮

 ٳਠডشॡ३ঙॵউق2ங২ك

8া

JCM౧বदभঔॹঝহ৲ਫ਼ୈ

ਠ੫
धभੈ৮

 ٳਠ৹ਪ

7া

2017ফ

ٴ
ॻছই
ॺ

118

ٴ
ਈીග

16
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୭ বੈৡ
౪র

ਛ28ফ২JCM৴হ
قਨృପشॖ५ढ़থॲঝୠ৴হك
ਸ਼ਤ⎃ਾઔ৷ৱમ
ফা
ઙૄভ177ॹ৽ॱشଢ଼ਚ
ভ؞୭ਅറ॥থ१ঝॸॕথॢঘॽॵॺ
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ਛফ২-&0৴হقਨృପॖ५ढ़থॲঝ৴হك
,1'(;

হभూବ
؝ڭমফ২୳खथःॊহઍਏ
 Ⴊਞਏभँॊੵৃषभ॥४ख़ॿঞش३ঙথभো
 ੵৃृঅঝಉपउऐॊग़ॿभਤ
 ৹ਪৰ५ॣ४গشঝ
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হभూବ
z ਨృପमؚਛ26ফ২ऊैؚঃ३ॢॲথपउऐॊੵ੮भຍಞ৲੍॑ରघॊऒध॑৯प
੦ຊ৹ਪ॑ৰघॊधधुपؚঃ३ॢॲথधभঢ়બଡണ॑ढथऌञ؛ঃ३ॢॲথಉঢ়બध
भੈ৮ृੵ੮੫षभ॔জথॢಉ॑ৰखؚnॢজشথद೨ऩ॑৯घঃ३ॢॲথ|
भڰणभਡউটॢছ॑ৰਠघॊञीभ্ਙ॑੧खञ؛
z ऒभણभ୭धखथڽؚ27ফ২पJCM২॑ણ৷खञੵৃभຍಞ৲؞ग़ॿ৲पऐञ৹ਪਫ਼
ୈ॑ৰखञ؛মফ২भহुؚऒभ৹ਪ॑ಲਢखथৰघॊुभदँॊ؛

3
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؝ڭমফ২୳खथःॊহઍਏ
মফ২ৰभ2णभহभਏपणःथؚਰৣभेअपତ৶खऽखञ؛
୳হ

1؝Ⴊਞਏभँॊੵৃषभ॥४ख़ॿ
ঞش३ঙথभো

2ृৃੵ؝অঝಉपउऐॊग़ॿ
भਤ

উট४ख़ॡॺઍ

આফ২पਬऌਢऌؚਗ਼ਏقਗ਼ৡ5MWங
২ؚႪਞ14t/hங২॑كથघॊલఅ৲৾ੵৃ
प॥४ख़ॿঞش३ঙথ३५ॸ॑োघॊ
ૼभถਫ਼ୈ॑ষअँ؛ॎचथؚథ๚
ॽش६॑થघॊ੫ಉभ॑ষअ؛

ଽऎऊैਠपਤলखथःॊੵৃಉभअठؚ
ഐేऋਏऩଲષ॑ଲୗखथःॊੵৃಉप
उःथؚৈ૨ऩഐే३५ॸোपेॊ
ग़ॿ৲ؚઉೝभడखःੵৃभોஉಉ
भᄭधਗ਼॑য়दऌॊ୬഻ਗ਼३५
ॸभোಉभ૭ચਙ॑ਫ਼ୈघॊ

োૼ

॥४ख़ॿঞش३ঙথ

ৈ૨૬৹,୬഻ঃॿঝಉ

ৰ५य़ش

શස

୳खथःॊీ৺্ ྖਔీ৺॑୳
॥४ख़ॿमਲ਼ॉؚO&M
ૄ/হૄ

৹ਪટ॑౷ऽइਫ਼ୈ

ଓஃসৄપؚ
ા৷ৌટ

৹ਪટ॑౷ऽइਫ਼ୈ

ਏ৹ତহඨ

উট४ख़ॡॺৰથ૮भਔઓৠ

ୖ

ਠহभਔઓৠभ५আॻشधJCMਝଓஃணடधৰभਃஓোभॱॖথॢऋ
ঐॵॳघॊऊनअऊ
ঐঞش३॔भJCM౧ৰभ
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Ⴊਞਏभँॊੵৃषभ॥४ख़ॿঞش३ঙথभো

5
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୳खथःॊૼ
ٳউট४ख़ॡॺਏ
ਗ਼ਞधभਏभँॊੵৃಉपৌखथؚ॥४ख़ॿঞش३ঙথ३५ॸ॑োघ
ॊ؛
ૼٳभਏ
॥४ख़ॿঞش३ঙথ३५ॸ
્ٳඉ
॥४ख़ॿঞش३ঙথ३५ॸमؚਗ਼ৎपেघॊൾ॑ग़ॿঝॠشधखथઽखؚ
ਗ਼ಡஔधघॊऒधदৈःग़ॿঝॠش૨॑ৰਠघॊऒधऋदऌॊਝदँॊ؛রदुफ़५
ॱشঅথ॥४ख़ॿঞش३ঙথमؚਏभऋऩःઈ৷पથਔदँॊऒधऊैؚଞৎ
༎௮भੵৃदभਹ৷पిखथःॊ؛

ٳৰౚ -&0ਝଓஃহधखथ
ವোফা

ವোৃਚ

ਏହ

2015ফ

ॖথॻॿ३॔

ঽଲୗੵৃपउऐॊҺӢӁҾҴӀӢҮӌӞҴӀҲӡӀӁӇӕभ
ো(ਆੵଲ 7.8MWৈ૨फ़५ग़থ४থ)

2015ফ

ॱॖ

ଲୗੵৃपउऐॊҹӡҿҶӈҸӌӝһӢҴஔभञ
ीभҺӢӁҾҴӀӢҮӌӞҴӀҲӡӀӁӇӕभো(ৗளકসग़
থ४ॽ॔জথॢଲ 7MWफ़५ग़থ४থ)
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 ୳खथःॊহৰ५य़ش ੧
ੵৃषभ॥४ख़ॿঞش३ঙথभোभহৰ५य़شपणःथؚਰৣभेअपଓ॑ਫ਼
ୈखथउॉऽघ؛
মবਿ
୭
ૉ୭७থॱش
قGECك

ଓஃস

ਈপ50%

ব॥থ९ش३॔
Aম১য

ڶ

॥থ९ش३॔ੈ

¾ଓஃহभৰ
قਝभභো؞ઈૡಉك
¾ GHGൾলచभञीभঔ
ॽॱজথॢ ಉ

¾ଓஃহ৸৬भଁฐ
قਝभ৹؞ਝ઼؞
ઈૡ৽؞৶ଵ৶ಉك

ঋথॲ
¾ ਝੑ؞ଲ؞ୟଛྚ؞इહ
ऐ؞ઈૡ
¾ ྚइહऐঢ়৴ੵহ
ಉ
7
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ൾলచलଓஃসभৄाપؚા৷ৌટ
॥४ख़ॿঞش३ঙথ३५ॸোউট४ख़ॡॺৰৎभCO2ൾলచधા৷ৌટप
णःथؚਰৣभेअपखऽखञ؛ਗ਼5MW,Ⴊਞ14t/hभुभ॑୳खऽखञ؛

ٳग़ॿঝॠشକ౺CO2ൾলచ
ൾলచ(t-CO2)ٙ
ग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯ(ফك

15ফ¼30,000t-CO2/ফ=450,000t-CO2
ٳग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
CO2చ॥५ॺ(/t-CO2)ٙ
ଓஃসقكÙقग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯقফكك

5.5Ù 30,000t-CO2/ফ¼ 15ফ=1,222
ٳGHGൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
GHGచ॥५ॺ(/t-CO2ఌ) ٙ
ଓஃসقكÙقGHGभফൾলచ(tCO2ఌ/ফິ¼ك৷ফਯقফكك

ग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊા৷ৌટधग
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৹ਪभୖಉ
No. ৹ਪदੰৠखञःୖ

ඃ੭৯ఏقःणऽदपك

૿ਊ

ৼু্

৹ਪभઍ

1

IRDAधभঢ়બଡണपेॊ
হ੦ೕનয়

IRDAधभLOUഁ
э8াभਠ৹ਪपथഁੋ

ਨృପ


IRDA

IRDA-ਨృପभLOUഁ॑ষअधध
ुपLCSBPৰਠभञीभ੧੯प
ऐञঢ়બਃঢ়षभੈৡਏட

2

ਏலप੦तऎૼਫ਼
ୈभৰ

ਠ੫भਏல॑ञघCO2ൾল
చपৱघॊग़ॿ/ຍಞभਃஓ॑
৭घॊق8াك
эಲਢप৬ऩਏல॑ਫ਼ୈর

NTT

বঋথ
ॲಉ

ਠ੫भਏல॑ुधपؚঋথॲ
पல॑ञघਃஓभ५ঌॵॡ॑નੳघ
ॊ

3

ਝোपऊऊॊ৽ੋਙ
ਫ਼ୈ

ਝোपेॊग़ॿपൣःؚৱ
ઽಉभ੯ऋಅઍ೧दँॊऒध
॑નੳघॊق10াك

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञৄुॉऩैलपग़ॿ
ਙચ॑ुधपؚৱઽभ॑ষ
अ

4

CO2చટল্১ؚ
ঔॽॱজথॢ্১पঢ়घ
ॊਫ਼ୈ

ਝোपेॊCO2ൾলచभল
॑ষअق10াك

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञग़ॿਙચधใோभഅੳ
ੋाMRV ্১॑ुधपؚCO2ൾলచ
भੑ॑ষअ

5

৻হभྴল؞௮ऌ
ऊऐ

JCMহ৲भؚব॥থ९ش३॔
भ৻হधऩॊম੫॑घ
ॊق2াऽदك

NTT

ব੫

JCMহৰपऐञ৻ؚহधऩ
ॉअॊ੫भྴলखؚ௮ऌऊऐ॑ষअ

6

ਠ੫भJCMহৰ
पऐञਔઓৠ

ਠ੫ऋJCMহৰघॊ຺ਔઓৠ
घॊق2াऽदك

NTT

ਠ੫

ਠ੫पৌखथJCM২भହؚ3ع
5दਫ਼ୈखञઍभହ॑ষअऒधद
JCMহৰपऐञਔઓৠ॑१এش
ॺघॊ

7

థ๚੧੯भ૯ன৫पऐ
ञ௮ऌऊऐ

ਗ਼ਏभँॊథ๚भੵৃपৌखथ
JCMহৰभ௮ऌऊऐ॑ষअق6া
ऊै2াऽदك

NTT

ਠ੫

ਗ਼ਏभँॊథ๚भੵৃपৌखथJCM
হৰभ௮ऌऊऐ॑ষअ

8

ৱস৹্১भનੳؚ
JCMহ৬धऩॊ੫
भଃਜ૾யभનੳ

JCMহ৲पऐञৱস৹্১भન
ੳधधुपؚJCMহ৬धऩॊ੫
भଃਜ૾ய॑નੳघॊ(2াऽद)

NTT

ਠ੫

JCMহ৲पऐञৱস৹্১भનੳ
धधुपؚJCMহ৬धऩॊ੫भଃ
ਜ૾ய॑નੳघॊ

9

ିీ؞৺্ૄभનੳ

ਝোभీ৺पਊञॉোైऋਏऊ ؚNTT
ྖਔీ৺ऋ૭ચऊનੳ(2াऽद)

ਠ੫

ਝোभీ৺पਊञॉোైऋਏऊؚ
9
ྖਔీ৺ऋ૭ચऊનੳ
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୳खथःॊૼ⋇
ٳউট४ख़ॡॺਏ
ੵৃदেਓखञଲષभષସ॑৳णञीभಠಛभഐేपબॊਃஓ॑ग़ॿ৲घॊ؛
ૼٳभਏ
ৈ૨૬৹৷ॳছش
્ٳඉ
ঐঞش३॔বदಹपোऔोथःॊुभेॉुৈ૨؞ग़ॿঝॠشऩ
૬৹৷ॳছ୳॑شखथःॊ؛৬ऩઍप়ॎचथؚਈిऩૼ॑৭උघॊ؛
ٳ-&0ਝଓஃহपेॊোৰౚ
ವোফা

ವোৃਚ

ਏହ

2014ফ

ॖথॻॿ३॔

Ҹӌॱشഐ๋ਃ॑ਹ৷खञੵৃਝഐే

2015ফ

ॱॖ

ӄҶӘੵৃषभৈ૨ഐ๋ਃभোपेॊ૬৹भ
Ҹӌ৲

2014ফ

ংথॢছॹ३গ

ҸӌӄҴӒӢഐ๋ਃ॑ਹ৷खञੵৃਝഐే
11
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୳खथःॊૼ⋈
ٳউট४ख़ॡॺਏ
ੵৃदেਓखञଲષभષସ॑৳णञीभಠಛभોஉप୬഻ঃॿঝ॑ਝ઼घॊ؛
ૼٳभਏ
୬഻ঃॿঝ
્ٳඉ
ਝभোपेॉؚ୬഻ঃॿঝपेॊਗ਼भীटऐॢؚজॵॻऊैभେਗ਼
॑చघॊऒधऋ૭ચपऩॊ؛
ٳ-&0ਝଓஃহपेॊোৰౚ
ವোফা

ವোৃਚ

ਏହ

2015ফ

ঋॺॼ

ӒҴӅӔӡӀҲҳӏӣӡҼӢӗҴӝपउऐॊ୬഻ਗ਼भোقҶҹӡӜӇҴӝك

2015ফ

ढ़থ४॔

ҶӡӄҴӉӀҲӉӝӁҼҴӝषभதೄ୬഻ਗ਼ӀӁӇӕभোقҵӀӢҵҽӢҴӈ
ҷҮҶك

2014ফ

ঐঞش३॔

ҹӐҬӁӏӢӝऐ୬഻ਗ਼भোقҸӋҩӇҬҩӇҬҩӇӢҴӄ৽ଢ଼
ਚك

2014ফ

ঔঝॹॕঈ

ૅༀોஉ॑ਹ৷खञ୬഻ਗ਼ӀӁӇӕো
ӐӣӟӀӢҮҼӈقӎӣӀӐҬҳҼҾӡҿӝӄӡӆك
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୳खथःॊহৰ५य़ش ੧ك
ৈ૨ॳছشभোभহৰ५य़شपणःथؚਰৣभेअपଓ॑ਫ਼ୈखथउॉऽघ؛
মবਿ
୭
ૉ୭७থॱش
قGECك

ଓஃস

ਈপ50%

ব॥থ९ش३॔
Bম১য

ڷ

॥থ९ش३॔ੈ

¾ଓஃহभৰ
قਝभභো؞ઈૡಉك
¾ GHGൾলచभञीभঔ
ॽॱজথॢ ಉ

¾ଓஃহ৸৬भଁฐ
قਝभ৹؞ਝ઼؞
ઈૡ৽؞৶ଵ৶ಉك

ঋথॲ
¾ ਝੑ؞ଲ؞ୟଛྚ؞इહ
ऐ؞ઈૡ
¾ ྚइહऐঢ়৴ੵহ
ಉ
13
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ൾলచलଓஃসभৄाપؚા৷ৌટ
z উট४ख़ॡॺৰৎभ&2ൾলచधા৷ৌટपणःथमःङोुदघ؛
z ਏலृ৺धऩॊহඨ॑નੳखؚোਃஓभਫ਼ୈ॑ষःऽघ؛
z जभؚใோ্১ऩन॑અपؚজই॓ঞথ५३ॼজड़धभૻຎ॑ষअऒधद&2ൾল
చ॑ੑघॊदघ؛

ٳग़ॿঝॠشକ౺CO2ൾলచ
ൾলచ(t-CO2)ٙ
ग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯ(ফك

ٳग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
CO2చ॥५ॺ(/t-CO2)ٙ
ଓஃসقكÙقग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯقফكك

ٳGHGൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
GHGచ॥५ॺ(/t-CO2ఌ) ٙ
ଓஃসقكÙقGHGभফൾলచ(tCO2ఌ/ফິ¼ك৷ফਯقফكك
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৹ਪभୖಉ
No. ৹ਪदੰৠखञःୖ

ඃ੭৯ఏقःणऽदपك

૿ਊ

ৼু্

৹ਪभઍ

1

IRDAधभঢ়બଡണपेॊ
হ੦ೕનয়

IRDAधभLOUഁ
э8াभਠ৹ਪपथഁੋ

ਨృପ


IRDA

IRDA-ਨృପभLOUഁ॑ষअधध
ुपLCSBPৰਠभञीभ੧੯प
ऐञঢ়બਃঢ়षभੈৡਏட

2

ਏலप੦तऎૼਫ਼ୈ
भৰ

ਠ੫भਏல॑ञघCO2ൾ
লచपৱघॊग़ॿ/ຍಞभਃ
ஓ॑৭घॊ(8া)

NTT

বঋথ
ॲಉ

ਠ੫भਏல॑ुधपؚঋথॲ
पல॑ञघਃஓभ५ঌॵॡ॑નੳघ
ॊ

3

ਝোपऊऊॊ৽ੋਙਫ਼
ୈ

ਝোपेॊग़ॿपൣःؚৱ
ઽಉभ੯ऋಅઍ೧दँॊ
ऒध॑નੳघॊق10াك

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञৄुॉऩैलपग़ॿ
ਙચ॑ुधपؚৱઽभ॑ষ
अ

4

CO2చટল্১ؚঔ
ॽॱজথॢ্১पঢ়घॊਫ਼
ୈ

ਝোपेॊCO2ൾলచभ
ল॑ষअق10াك

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञग़ॿਙચधใோभഅੳ
ੋाMRV ্১॑ुधपؚCO2ൾলచ
भੑ॑ষअ

5

৻হभྴল؞௮ऌऊ
ऐ

JCMহ৲भؚব॥থ९ش३॔
भ৻হधऩॊম੫॑
घॊق2াऽदك

NTT

ব੫

JCMহৰपऐञ৻ؚহधऩ
ॉअॊ੫भྴলखؚ௮ऌऊऐ॑ষअ

6

ਠ੫भJCMহৰप
ऐञਔઓৠ

ਠ੫ऋJCMহৰघॊ຺ਔઓ
ৠघॊق2াऽदك

NTT

ਠ੫

ਠ੫पৌखथJCM২भହؚ3ؚ
4दਫ਼ୈखञઍभହ॑ষअऒधद
JCMহৰपऐञਔઓৠ॑१এش
ॺघॊ

7

థ๚੧੯भ૯ன৫पऐञ
௮ऌऊऐ

ਗ਼ਏभँॊథ๚भੵৃपৌखथ
JCMহৰभ௮ऌऊऐ॑ষअق6
া~2াऽदك

NTT

ਠ੫

ਗ਼ਏभँॊథ๚भੵৃपৌखथJCM
হৰभ௮ऌऊऐ॑ষअ

8

ৱস৹্১भનੳؚJCM
হ৬धऩॊ੫भଃਜ
૾யभનੳ

JCMহ৲पऐञৱস৹্১भ
નੳधधुपؚJCMহ৬धऩॊ
੫भଃਜ૾ய॑નੳघॊ(2াऽद)

NTT

ਠ੫

JCMহ৲पऐञৱস৹্১भનੳ
धधुपؚJCMহ৬धऩॊ੫भଃ
ਜ૾ய॑નੳघॊ

9

ିీ؞৺্ૄभનੳ

ਝোभీ৺पਊञॉোైऋਏ
ऊྖؚਔీ৺ऋ૭ચऊનੳ(2াऽद)

NTT

ਠ੫

ਝোभీ৺पਊञॉোైऋਏऊؚ
ྖਔీ৺ऋ૭ચऊનੳ
15
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০-&0੧੯धऩॉअॊএॸথ३কঝ੧੯
6াध8াपৰखञਠदभ॔জথॢ৹ਪभટؚ০ਬऌਢऌभਫ਼ୈ॑ষअऒधपे
ॉؚਰৣभेअऩ੧੯पुJCMহ৲भ૭ચਙऋँॊुभधाैोऽघ؛
୳হ

શ੫षभ॥४ख़ॿঞش
३ঙথো

७ওথॺੵৃषभൾઽ
ਗ਼উছথॺো

ಹఀಣඇয়ৃदभ
ওॱথफ़५ઽਗ਼

୳औोॊ
উট४ख़ॡ
ॺभઍ

ਗ਼ਞਏधਏभँॊ੫
पৌखथ॥४ख़ॿঞش
३ঙথ॑োघॊ؛

ൾઽਝभહരखथः
ऩः७ওথॺय़ঝথपৌख
थఀઽਗ਼উছথॺ॑
োघॊ؛

ఀಣඇয়ऊैেघ
ॊওॱথफ़५॑ઽखؚ
फ़५ग़থ४থदਗ਼घॊ؛

োૼ

॥४ख़ॿঞش३ঙথ

ൾઽॖছؚႪਞॱش
অথ

फ़५ग़থ४থ

ৰ
५य़ش

फ़५ভ

ਠ७ওথॺভ

ਠఀಣ૪৶ভ

॔জথॢ
ऊैभ॥
ওথॺ

•

फ़५તधਗ਼ৡતभக •
ऑ்भਂཀྵقफ़५
તभाऋಊكपेॉ॥
४ख़ॿঞش३ঙথোभ
॥५ॺওজॵॺऋলपऎ
ऎؚোपौऌऩ੫ •
ऋःञीؚJCMभे
अऩ২ऋँॊधਝ
ৱभखपऩॉअॊ؛
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2016ফप७ওথॺੵৃ •
ऐभਗ਼ৡતર২ऋ
ఀૃऔोؚ७ওথॺভ
मग़ॿঝॠش॥५ॺచ
पঢ়ੱ॑ठीथःॊ؛
ঐঞش३॔भऺध॒नभ
७ওথॺय़ঝথपमఀ
ઽউছথॺऋোऔो
थःऩः؛
127

KLਨपँॊপૠெऩ
ಹఀಣभඇीয়थ
૪৶ৃपथেघॊও
ॱথफ़५॑ઽखथफ़
५ग़থ४থभમधघ
ॊुभ؛घदप4.4MW
भग़থ४থऋোढथउ
ॉؚ০ఁ؛
16
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 ৹ਪৰ५ॣ४গشঝ
মফ২भ৹ਪৰ५ॣ४গشঝपणःथؚਰৣभेअप୳खथउॉऽघ؛

ણඨ৯
1؝Ⴊਞਏभँॊੵৃषभ॥४ख़ॿ
ঞش३ঙথभো

2016ফ
5া

6া

9া

10া

11া

ૼਫ਼ୈ

12া

1া

2া

3া

૯ன৫ਃভभ

৽ੋਙਫ਼ୈ

CO2చ
ટ

ਔઓৠपऐ
ञ੍ର

৽ੋਙਫ਼ୈ

CO2చ
ટ

ਔઓৠपऐ
ञ੍ର

JCM౧বदभঔॹঝহ৲ਫ਼ୈ

ਠੈ৮पेॊ
ਫ਼ୈ
 ٳਠ৹ਪ

ૼਫ਼ୈ

ٴ

ٴ

 ٳবভ৮ق2ங২ك
 ٳਠডشॡ३ঙॵউق2ங২ك

ٴ
ٴ

ٴ
ٴ

ٴ
य़ॵॡ
ड़ই

ٴ
ਈી
ਾઔভ

 ٳਾઔછभਛ

ٴ
ॻছই
ॺ

ٴ
ਈીග

17
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8া

JCM౧বदभঔॹঝহ৲ਫ਼ୈ

ਠੈ৮पेॊ
ਫ਼ୈ
2ृৃੵ؝অঝಉपउऐॊग़ॿभ
ਤ

7া

2017ফ

128
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୭ বੈৡ
౪র

ਛ28ফ২JCM৴হ
قਨృପشॖ५ढ़থॲঝୠ৴হك
ਸ਼ਤ⎃ਾઔ৷ৱમ
ফা
ઙૄভ177ॹ৽ॱشଢ଼ਚ
ভ؞୭ਅറ॥থ१ঝॸॕথॢঘॽॵॺ

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

ਛফ২-&0৴হقਨృପॖ५ढ़থॲঝ৴হك
,1'(;

হभూବ
؝ڭমফ২୳खथःॊহઍਏ
 Ⴊਞਏभँॊੵৃषभ॥४ख़ॿঞش३ঙথभো
 ੵৃृঅঝಉपउऐॊग़ॿभਤ
 ৹ਪৰ५ॣ४গشঝ
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হभూବ
z ਨృପमؚਛ26ফ২ऊैؚঃ३ॢॲথपउऐॊੵ੮भຍಞ৲੍॑ରघॊऒध॑৯प
੦ຊ৹ਪ॑ৰघॊधधुपؚঃ३ॢॲথधभঢ়બଡണ॑ढथऌञ؛ঃ३ॢॲথಉঢ়બध
भੈ৮ृੵ੮੫षभ॔জথॢಉ॑ৰखؚnॢজشথद೨ऩ॑৯घঃ३ॢॲথ|
भڰणभਡউটॢছ॑ৰਠघॊञीभ্ਙ॑੧खञ؛
z ऒभણभ୭धखथڽؚ27ফ২पJCM২॑ણ৷खञੵৃभຍಞ৲؞ग़ॿ৲पऐञ৹ਪਫ਼
ୈ॑ৰखञ؛মফ২भহुؚऒभ৹ਪ॑ಲਢखथৰघॊुभदँॊ؛

3
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؝ڭমফ২୳खथःॊহઍਏ
মফ২ৰभ2णभহभਏपणःथؚਰৣभेअपତ৶खऽखञ؛
୳হ

1؝Ⴊਞਏभँॊੵৃषभ॥४ख़ॿ
ঞش३ঙথभো

2ृৃੵ؝অঝಉपउऐॊग़ॿ
भਤ

উট४ख़ॡॺઍ

આফ২पਬऌਢऌؚਗ਼ਏقਗ਼ৡ5MWங
২ؚႪਞ14t/hங২॑كથघॊલఅ৲৾ੵৃ
प॥४ख़ॿঞش३ঙথ३५ॸ॑োघॊ
ૼभถਫ਼ୈ॑ষअँ؛ॎचथؚథ๚
ॽش६॑થघॊ੫ಉभ॑ষअ؛

ଽऎऊैਠपਤলखथःॊੵৃಉभअठؚ
ഐేऋਏऩଲષ॑ଲୗखथःॊੵৃಉप
उःथؚৈ૨ऩഐే३५ॸোपेॊ
ग़ॿ৲ؚઉೝभడखःੵৃभોஉಉ
भᄭधਗ਼॑য়दऌॊ୬഻ਗ਼३५
ॸभোಉभ૭ચਙ॑ਫ਼ୈघॊ

োૼ

॥४ख़ॿঞش३ঙথ

ৈ૨૬৹,୬഻ঃॿঝಉ

ৰ५य़ش

શස

୳खथःॊీ৺্ ྖਔీ৺॑୳
॥४ख़ॿमਲ਼ॉؚO&M
ૄ/হૄ

৹ਪટ॑౷ऽइਫ਼ୈ

ଓஃসৄપؚ
ા৷ৌટ

৹ਪટ॑౷ऽइਫ਼ୈ

ਏ৹ତহඨ

উট४ख़ॡॺৰથ૮भਔઓৠ

ୖ

ਠহभਔઓৠभ५আॻشधJCMਝଓஃணடधৰभਃஓোभॱॖথॢऋ
ঐॵॳघॊऊनअऊ
ঐঞش३॔भJCM౧ৰभ
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উট४ख़ॡॺৰ੫भ
োਃஓभ৭
উট४ख़ॡॺৰથ૮भਔઓৠ
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Ⴊਞਏभँॊੵৃषभ॥४ख़ॿঞش३ঙথभো

5
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୳खथःॊૼ
ٳউট४ख़ॡॺਏ
ਗ਼ਞधभਏभँॊੵৃಉपৌखथؚ॥४ख़ॿঞش३ঙথ३५ॸ॑োघ
ॊ؛
ૼٳभਏ
॥४ख़ॿঞش३ঙথ३५ॸ
્ٳඉ
॥४ख़ॿঞش३ঙথ३५ॸमؚਗ਼ৎपেघॊൾ॑ग़ॿঝॠشधखथઽखؚ
ਗ਼ಡஔधघॊऒधदৈःग़ॿঝॠش૨॑ৰਠघॊऒधऋदऌॊਝदँॊ؛রदुफ़५
ॱشঅথ॥४ख़ॿঞش३ঙথमؚਏभऋऩःઈ৷पથਔदँॊऒधऊैؚଞৎ
༎௮भੵৃदभਹ৷पిखथःॊ؛

ٳৰౚ -&0ਝଓஃহधखथ
ವোফা

ವোৃਚ

ਏହ

2015ফ

ॖথॻॿ३॔

ঽଲୗੵৃपउऐॊҺӢӁҾҴӀӢҮӌӞҴӀҲӡӀӁӇӕभ
ো(ਆੵଲ 7.8MWৈ૨फ़५ग़থ४থ)

2015ফ

ॱॖ

ଲୗੵৃपउऐॊҹӡҿҶӈҸӌӝһӢҴஔभञ
ीभҺӢӁҾҴӀӢҮӌӞҴӀҲӡӀӁӇӕभো(ৗளકসग़
থ४ॽ॔জথॢଲ 7MWफ़५ग़থ४থ)
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 ୳खथःॊহৰ५य़ش ੧
ੵৃषभ॥४ख़ॿঞش३ঙথभোभহৰ५य़شपणःथؚਰৣभेअपଓ॑ਫ਼
ୈखथउॉऽघ؛
মবਿ
୭
ૉ୭७থॱش
قGECك

ଓஃস

ਈপ50%

ব॥থ९ش३॔
Aম১য

ڶ

॥থ९ش३॔ੈ

¾ଓஃহभৰ
قਝभභো؞ઈૡಉك
¾ GHGൾলచभञीभঔ
ॽॱজথॢ ಉ

¾ଓஃহ৸৬भଁฐ
قਝभ৹؞ਝ઼؞
ઈૡ৽؞৶ଵ৶ಉك

ঋথॲ
¾ ਝੑ؞ଲ؞ୟଛྚ؞इહ
ऐ؞ઈૡ
¾ ྚइહऐঢ়৴ੵহ
ಉ
7
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ൾলచलଓஃসभৄाપؚા৷ৌટ
॥४ख़ॿঞش३ঙথ३५ॸোউট४ख़ॡॺৰৎभCO2ൾলచधા৷ৌટप
णःथؚਰৣभेअपखऽखञ؛ਗ਼5MW,Ⴊਞ14t/hभुभ॑୳खऽखञ؛

ٳग़ॿঝॠشକ౺CO2ൾলచ
ൾলచ(t-CO2)ٙ
ग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯ(ফك

15ফ¼30,000t-CO2/ফ=450,000t-CO2
ٳग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
CO2చ॥५ॺ(/t-CO2)ٙ
ଓஃসقكÙقग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯقফكك

5.5Ù 30,000t-CO2/ফ¼ 15ফ=1,222
ٳGHGൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
GHGచ॥५ॺ(/t-CO2ఌ) ٙ
ଓஃসقكÙقGHGभফൾলచ(tCO2ఌ/ফິ¼ك৷ফਯقফكك

ग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊા৷ৌટधग
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ણઍ
॥४ख़ॿোपऐञਫ਼ୈ
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ۄڸచ

 ঐঞش३॔भ-&0౧भৄৢखऋऩःऒधऊैؚઉदभ-&0হ৲मৄीऩःुभभؚ॥
४ख़ॿঞش३ঙথোपऐञਫ਼ୈमৢॉവघॊऒधधखऽखञ؛
 ৽ੋਙभ௬भટؚऩैलपग़থ४ॽ॔জথॢुઐइञ৬ऩੈ৮भટ॑౷ऽइؚ০
भউট४ख़ॡॺदम0:भਗ਼ચৡ॑ण॥ش४ख़ॿঞش३ঙথ३५ॸभো॑ਫ਼ୈख
ऽघ؛
 ॥४ख़ॿঞش३ঙথ३५ॸোपेॊ&2చટपणःथؚਰৣभेअपઅइऽघ؛
¾ জই॓ঞথ५३ॼজड़
⋇௺ଁਗ਼ৡऊैभେਗ਼
⋈ॖছभႪਞেਛपऊऊॊમા
¾ উট४ख़ॡॺ३ॼজड़
⋉॥४ख़ॿঞش३ঙথ३५ॸਹ৷भञीभમقଠேफ़५كઞ৷
¾ ۄڸ2చٙ⋇ق+⋈ك-⋉

CO2చ ()=
⋇৺30,000t CO2 +

⋈৺30,000t CO2

-

⋉৺30,000t CO2

ٙ ৺30,000t CO2/ফ

¾ ા৷ৌટपणःथमؚ॥४ख़ॿঞش३ঙথभઅતधखथؚ150,000/1kWলৡ
धःअਯகऋँॊऒधऊैؚ5200kW ¼ 15ਐ ٙ 7.8
¾ ॥४ख़ॿঞش३ঙথभິ৷ফਯम15ফदँॊऒधऊै
CO2చટम1733.3/1tCO2؛
9
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৹ਪभୖಉ
No. ৹ਪदੰৠखञःୖ

ඃ੭৯ఏقःणऽदपك

૿ਊ

ৼু্

৹ਪभઍ

1

IRDAधभঢ়બଡണपेॊ
হ੦ೕનয়

IRDAधभLOUഁ
э8াभਠ৹ਪपथഁੋ

ਨృପ


IRDA

IRDA-ਨృପभLOUഁ॑ষअधध
ुपLCSBPৰਠभञीभ੧੯प
ऐञঢ়બਃঢ়षभੈৡਏட

2

ਏலप੦तऎૼਫ਼
ୈभৰ

ਠ੫भਏல॑ञघCO2ൾল
చपৱघॊग़ॿ/ຍಞभਃஓ॑
৭घॊق8াك
эಲਢप৬ऩਏல॑ਫ਼ୈর

NTT

বঋথ
ॲಉ

ਠ੫भਏல॑ुधपؚঋথॲ
पல॑ञघਃஓभ५ঌॵॡ॑નੳघ
ॊ

3

ਝোपऊऊॊ৽ੋਙ
ਫ਼ୈ

ਝোपेॊग़ॿपൣःؚৱ
ઽಉभ੯ऋಅઍ೧दँॊऒध
॑નੳघॊق10াكэಲਢप৬
ऩਏல॑ਫ਼ୈর

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञৄुॉऩैलपग़ॿ
ਙચ॑ुधपؚৱઽभ॑ষ
अ

4

CO2చટল্১ؚ
ঔॽॱজথॢ্১पঢ়घ
ॊਫ਼ୈ

ਝোपेॊCO2ൾলచभল
॑ষअق10াكэಲਢप৬ऩਏ
ல॑ਫ਼ୈর

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञग़ॿਙચधใோभഅੳ
ੋाMRV ্১॑ुधपؚCO2ൾলచ
भੑ॑ষअ

5

৻হभྴল؞௮ऌ
ऊऐ

JCMহ৲भؚব॥থ९ش३॔
भ৻হधऩॊম੫॑घ
ॊق2াऽदك

NTT

ব੫

JCMহৰपऐञ৻ؚহधऩ
ॉअॊ੫भྴলखؚ௮ऌऊऐ॑ষअ

6

ਠ੫भJCMহৰ
पऐञਔઓৠ

ਠ੫ऋJCMহৰघॊ຺ਔઓৠ
घॊق2াऽदك

NTT

ਠ੫

ਠ੫पৌखथJCM২भହؚ3ع
5दਫ਼ୈखञઍभହ॑ষअऒधद
JCMহৰपऐञਔઓৠ॑१এش
ॺघॊ

7

థ๚੧੯भ૯ன৫पऐ
ञ௮ऌऊऐ

ਗ਼ਏभँॊథ๚भੵৃपৌखथ
JCMহৰभ௮ऌऊऐ॑ষअق6া
ऊै2াऽदك

NTT

ਠ੫

ਗ਼ਏभँॊథ๚भੵৃपৌखथJCM
হৰभ௮ऌऊऐ॑ষअ

8

ৱস৹্১भનੳؚ
JCMহ৬धऩॊ੫
भଃਜ૾யभનੳ

JCMহ৲पऐञৱস৹্১भન
ੳधधुपؚJCMহ৬धऩॊ੫
भଃਜ૾ய॑નੳघॊ(2াऽद)

NTT

ਠ੫

JCMহ৲पऐञৱস৹্১भનੳ
धधुपؚJCMহ৬धऩॊ੫भଃ
ਜ૾ய॑નੳघॊ
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ିీ؞৺্ૄभનੳ
NTT
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ਠ੫

ਝোभీ৺पਊञॉোైऋਏऊؚ10
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ੵৃृঅঝಉपउऐॊग़ॿभਤ

11
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୳खथःॊૼ⋇
ٳউট४ख़ॡॺਏ
ੵৃदেਓखञଲષभષସ॑৳णञीभಠಛभഐేपબॊਃஓ॑ग़ॿ৲घॊ؛
ૼٳभਏ
ৈ૨૬৹৷ॳছش
્ٳඉ
ঐঞش३॔বदಹपোऔोथःॊुभेॉुৈ૨؞ग़ॿঝॠشऩ
૬৹৷ॳছ୳॑شखथःॊ؛৬ऩઍप়ॎचथؚਈిऩૼ॑৭උघॊ؛
ٳ-&0ਝଓஃহपेॊোৰౚ
ವোফা

ವোৃਚ

ਏହ

2014ফ

ॖথॻॿ३॔

Ҹӌॱشഐ๋ਃ॑ਹ৷खञੵৃਝഐే

2015ফ

ॱॖ

ӄҶӘੵৃषभৈ૨ഐ๋ਃभোपेॊ૬৹भ
Ҹӌ৲

2014ফ

ংথॢছॹ३গ

ҸӌӄҴӒӢഐ๋ਃ॑ਹ৷खञੵৃਝഐే
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୳खथःॊૼ⋈
ٳউট४ख़ॡॺਏ
ੵৃदেਓखञଲષभષସ॑৳णञीभಠಛभોஉप୬഻ঃॿঝ॑ਝ઼घॊ؛
ૼٳभਏ
୬഻ঃॿঝ
્ٳඉ
ਝभোपेॉؚ୬഻ঃॿঝपेॊਗ਼भীटऐॢؚজॵॻऊैभେਗ਼
॑చघॊऒधऋ૭ચपऩॊ؛
ٳ-&0ਝଓஃহपेॊোৰౚ
ವোফা

ವোৃਚ

ਏହ

2015ফ

ঋॺॼ

ӒҴӅӔӡӀҲҳӏӣӡҼӢӗҴӝपउऐॊ୬഻ਗ਼भোقҶҹӡӜӇҴӝك

2015ফ

ढ़থ४॔

ҶӡӄҴӉӀҲӉӝӁҼҴӝषभதೄ୬഻ਗ਼ӀӁӇӕभোقҵӀӢҵҽӢҴӈ
ҷҮҶك

2014ফ

ঐঞش३॔

ҹӐҬӁӏӢӝऐ୬഻ਗ਼भোقҸӋҩӇҬҩӇҬҩӇӢҴӄ৽ଢ଼
ਚك

2014ফ

ঔঝॹॕঈ

ૅༀોஉ॑ਹ৷खञ୬഻ਗ਼ӀӁӇӕো
ӐӣӟӀӢҮҼӈقӎӣӀӐҬҳҼҾӡҿӝӄӡӆك

13
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୳खथःॊহৰ५य़ش ੧ك
ৈ૨ॳছشभোभহৰ५य़شपणःथؚਰৣभेअपଓ॑ਫ਼ୈखथउॉऽघ؛
মবਿ
୭
ૉ୭७থॱش
قGECك

ଓஃস

ਈপ50%

ব॥থ९ش३॔
Bম১য

॥থ९ش३॔ੈ

ڷ
¾ଓஃহभৰ
قਝभභো؞ઈૡಉك
¾ GHGൾলచभञीभঔ
ॽॱজথॢ ಉ

¾ଓஃহ৸৬भଁฐ
قਝभ৹؞ਝ઼؞
ઈૡ৽؞৶ଵ৶ಉك

ঋথॲ
¾ ਝੑ؞ଲ؞ୟଛྚ؞इહ
ऐ؞ઈૡ
¾ ྚइહऐঢ়৴ੵহ
ಉ
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ൾলచलଓஃসभৄाપؚા৷ৌટ
z উট४ख़ॡॺৰৎभ&2ൾলచधા৷ৌટपणःथमःङोुदघ؛
z ਏலृ৺धऩॊহඨ॑નੳखؚোਃஓभਫ਼ୈ॑ষःऽघ؛
z जभؚใோ্১ऩन॑અपؚজই॓ঞথ५३ॼজड़धभૻຎ॑ষअऒधद&2ൾল
చ॑ੑघॊदघ؛

ٳग़ॿঝॠشକ౺CO2ൾলచ
ൾলచ(t-CO2)ٙ
ग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯ(ফك

ٳग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
CO2చ॥५ॺ(/t-CO2)ٙ
ଓஃসقكÙقग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯقফكك

ٳGHGൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
GHGచ॥५ॺ(/t-CO2ఌ) ٙ
ଓஃসقكÙقGHGभফൾলచ(tCO2ఌ/ফິ¼ك৷ফਯقফكك

15
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 ણઍਾઔ
ಠಛોஉषभ୬഻ঃॿঝোৎभ&2చટधા৷ৌટ
 ঐঞش३॔भJCM౧भৄৢखऋऩःऒधऊैؚઉदभJCMহ৲मৄीऩःुभभؚਫ਼
ୈमৢॉവघॊऒधधखऽखञ؛
 ಠಛોஉषभঃॿঝোपणःथؚৈ૨؞ৈતभমଲभुभधؚ૨؞તभরব
ଲभ2ரథपणःथؚৱઽফਯ॑ૻຎखऽखञ؛
 ःङोभॣش५पउःथुؚৱઽप30ফங২ऊऊॊऒधऊैؚ০भਗ਼ਞ৻ृঃॿঝત
भऩन॑ৄथؚਬऌਢऌਫ਼ୈघॊऒधधऩॉऽखञ؛

ঃॿঝभரథ/ਫ਼ୈ
ඨ৯

মଲঃॿঝ

রবଲঃॿঝ

ਗ਼૨

19.4٫

15.5٫

ਝ઼૭ચූਯ

750ූ

580ූ

ফਗ਼
ۄڸق2చك

198,070kWh
ق৺147t-CO2/ফك

134,570kWh
ق৺99.7t-CO2/ফك

ৱઽফਯ

ଓஃऩख؟৺33ফ
50٫ଓஃँॉ؟৺17ফ

ଓஃऩख؟৺37ফ
50٫ଓஃँॉ؟৺18ফ
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৹ਪभୖಉ
No. ৹ਪदੰৠखञःୖ

ඃ੭৯ఏقःणऽदपك

૿ਊ

ৼু্

৹ਪभઍ

1

IRDAधभঢ়બଡണपेॊ
হ੦ೕનয়

IRDAधभLOUഁ
э8াभਠ৹ਪपथഁੋ

ਨృପ


IRDA

IRDA-ਨృପभLOUഁ॑ষअधध
ुपLCSBPৰਠभञीभ੧੯प
ऐञঢ়બਃঢ়षभੈৡਏட

2

ਏலप੦तऎૼਫ਼ୈ
भৰ

ਠ੫भਏல॑ञघCO2ൾ
লచपৱघॊग़ॿ/ຍಞभਃ
ஓ॑৭घॊ(8া)

NTT

বঋথ
ॲಉ

ਠ੫भਏல॑ुधपؚঋথॲ
पல॑ञघਃஓभ५ঌॵॡ॑નੳघ
ॊ

3

ਝোपऊऊॊ৽ੋਙਫ਼
ୈ

ਝোपेॊग़ॿपൣःؚৱ
ઽಉभ੯ऋಅઍ೧दँॊ
ऒध॑નੳघॊق10াك

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञৄुॉऩैलपग़ॿ
ਙચ॑ुधपؚৱઽभ॑ষ
अ

4

CO2చટল্১ؚঔ
ॽॱজথॢ্১पঢ়घॊਫ਼
ୈ

ਝোपेॊCO2ൾলచभ
ল॑ষअق10াك

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञग़ॿਙચधใோभഅੳ
ੋाMRV ্১॑ुधपؚCO2ൾলచ
भੑ॑ষअ

5

৻হभྴল؞௮ऌऊ
ऐ

JCMহ৲भؚব॥থ९ش३॔
भ৻হधऩॊম੫॑
घॊق2াऽदك

NTT

ব੫

JCMহৰपऐञ৻ؚহधऩ
ॉअॊ੫भྴলखؚ௮ऌऊऐ॑ষअ

6

ਠ੫भJCMহৰप
ऐञਔઓৠ

ਠ੫ऋJCMহৰघॊ຺ਔઓ
ৠघॊق2াऽदك

NTT

ਠ੫

ਠ੫पৌखथJCM২भହؚ3ؚ
4दਫ਼ୈखञઍभହ॑ষअऒधद
JCMহৰपऐञਔઓৠ॑१এش
ॺघॊ

7

థ๚੧੯भ૯ன৫पऐञ
௮ऌऊऐ

ਗ਼ਏभँॊథ๚भੵৃपৌखथ
JCMহৰभ௮ऌऊऐ॑ষअق6
া~2াऽदك

NTT

ਠ੫

ਗ਼ਏभँॊథ๚भੵৃपৌखथJCM
হৰभ௮ऌऊऐ॑ষअ

8

ৱস৹্১भનੳؚJCM
হ৬धऩॊ੫भଃਜ
૾யभનੳ

JCMহ৲पऐञৱস৹্১भ
નੳधधुपؚJCMহ৬धऩॊ
੫भଃਜ૾ய॑નੳघॊ(2াऽद)

NTT

ਠ੫

JCMহ৲पऐञৱস৹্১भનੳ
धधुपؚJCMহ৬धऩॊ੫भଃ
ਜ૾ய॑નੳघॊ

9

ିీ؞৺্ૄभનੳ

ਝোभీ৺पਊञॉোైऋਏ
ऊྖؚਔీ৺ऋ૭ચऊનੳ(2াऽद)

NTT

ਠ੫

ਝোभీ৺पਊञॉোైऋਏऊؚ
ྖਔీ৺ऋ૭ચऊનੳ
17
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০-&0੧੯धऩॉअॊএॸথ३কঝ੧੯
6াध8াपৰखञਠदभ॔জথॢ৹ਪभટؚ০ਬऌਢऌभਫ਼ୈ॑ষअऒधपे
ॉؚਰৣभेअऩ੧੯पुJCMহ৲भ૭ચਙऋँॊुभधाैोऽघ؛
୳হ

શ੫षभ॥४ख़ॿঞش
३ঙথো

७ওথॺੵৃषभൾઽ
ਗ਼উছথॺো

ಹఀಣඇয়ৃदभ
ওॱথफ़५ઽਗ਼

୳औोॊ
উট४ख़ॡ
ॺभઍ

ਗ਼ਞਏधਏभँॊ੫
पৌखथ॥४ख़ॿঞش
३ঙথ॑োघॊ؛

ൾઽਝभહരखथः
ऩः७ওথॺय़ঝথपৌख
थఀઽਗ਼উছথॺ॑
োघॊ؛

ఀಣඇয়ऊैেघ
ॊওॱথफ़५॑ઽखؚ
फ़५ग़থ४থदਗ਼घॊ؛

োૼ

॥४ख़ॿঞش३ঙথ

ൾઽॖছؚႪਞॱش
অথ

फ़५ग़থ४থ

ৰ
५य़ش

फ़५ভ

ਠ७ওথॺভ

ਠఀಣ૪৶ভ

॔জথॢ
ऊैभ॥
ওথॺ

•

फ़५તधਗ਼ৡતभக •
ऑ்भਂཀྵقफ़५
તभाऋಊكपेॉ॥
४ख़ॿঞش३ঙথোभ
॥५ॺওজॵॺऋলपऎ
ऎؚোपौऌऩ੫ •
ऋःञीؚJCMभे
अऩ২ऋँॊधਝ
ৱभखपऩॉअॊ؛
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2016ফप७ওথॺੵৃ •
ऐभਗ਼ৡતર২ऋ
ఀૃऔोؚ७ওথॺভ
मग़ॿঝॠش॥५ॺచ
पঢ়ੱ॑ठीथःॊ؛
ঐঞش३॔भऺध॒नभ
७ওথॺय़ঝথपमఀ
ઽউছথॺऋোऔो
थःऩः؛
137

KLਨपँॊপૠெऩ
ಹఀಣभඇीয়थ
૪৶ৃपथেघॊও
ॱথफ़५॑ઽखथफ़
५ग़থ४থभમधघ
ॊुभ؛घदप4.4MW
भग़থ४থऋোढथउ
ॉؚ০ఁ؛
18
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 ৹ਪৰ५ॣ४গشঝ
মফ২भ৹ਪৰ५ॣ४গشঝपणःथؚਰৣभेअप୳खथउॉऽघ؛

ણඨ৯
1؝Ⴊਞਏभँॊੵৃषभ॥४ख़ॿ
ঞش३ঙথभো

2016ফ
5া

6া

9া

10া

ૼਫ਼ୈ

11া

12া

1া

2া

3া

૯ன৫ਃভभ

৽ੋਙਫ਼ୈ

CO2చ
ટ

ਔઓৠपऐ
ञ੍ର

৽ੋਙਫ਼ୈ

CO2చ
ટ

ਔઓৠपऐ
ञ੍ର

JCM౧বदभঔॹঝহ৲ਫ਼ୈ

ਠੈ৮पेॊ
ਫ਼ୈ
 ٳਠ৹ਪ

ૼਫ਼ୈ

ٴ

ٴ

 ٳবভ৮ق2ங২ك
 ٳਠডشॡ३ঙॵউق2ங২ك

ٴ
ٴ

ٴ
ٴ
ਈી
ਾઔ
ভ

ٴ
य़ॵॡ
ड़ই

 ٳਾઔછभਛ

ٴ
ਈીග

19
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୭ বੈৡ
౪র

ਛ28ফ২JCM৴হ
قਨృପشॖ५ढ़থॲঝୠ৴হك
ਸ਼ਕਤ⎃ਾઔ৷ৱમ
ফা
ઙૄভ177ॹ৽ॱشଢ଼ਚ
ভ؞୭ਅറ॥থ१ঝॸॕথॢঘॽॵॺ
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ਛফ২-&0৴হقਨృପॖ५ढ़থॲঝ৴হك
,1'(;

হभూବ
؝ڭমফ২୳खथःॊহઍਏ
 Ⴊਞਏभँॊੵৃषभ॥४ख़ॿঞش३ঙথभো
 ੵৃृঅঝಉपउऐॊग़ॿभਤ
 ৹ਪৰ५ॣ४গشঝ
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হभూବ
z ਨృପमؚਛ26ফ২ऊैؚঃ३ॢॲথपउऐॊੵ੮भຍಞ৲੍॑ରघॊऒध॑৯प
੦ຊ৹ਪ॑ৰघॊधधुपؚঃ३ॢॲথधभঢ়બଡണ॑ढथऌञ؛ঃ३ॢॲথಉঢ়બध
भੈ৮ृੵ੮੫षभ॔জথॢಉ॑ৰखؚnॢজشথद೨ऩ॑৯घঃ३ॢॲথ|
भڰणभਡউটॢছ॑ৰਠघॊञीभ্ਙ॑੧खञ؛
z ऒभણभ୭धखथڽؚ27ফ২पJCM২॑ણ৷खञੵৃभຍಞ৲؞ग़ॿ৲पऐञ৹ਪਫ਼
ୈ॑ৰखञ؛মফ২भহुؚऒभ৹ਪ॑ಲਢखथৰघॊुभदँॊ؛

3
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؝ڭমফ২୳खथःॊহઍਏ
মফ২ৰभ2णभহभਏपणःथؚਰৣभेअपତ৶खऽखञ؛
୳হ

1؝Ⴊਞਏभँॊੵৃषभ॥४ख़ॿ
ঞش३ঙথभো

2ृৃੵ؝অঝಉपउऐॊग़ॿ
भਤ

উট४ख़ॡॺઍ

આফ২पਬऌਢऌؚਗ਼ਏقਗ਼ৡ5MWங
২ؚႪਞ14t/hங২॑كથघॊલఅ৲৾ੵৃ
प॥४ख़ॿঞش३ঙথ३५ॸ॑োघॊ
ૼभถਫ਼ୈ॑ষअँ؛ॎचथؚథ๚
ॽش६॑થघॊ੫ಉभ॑ষअ؛

ଽऎऊैਠपਤলखथःॊੵৃಉभअठؚ
ഐేऋਏऩଲષ॑ଲୗखथःॊੵৃಉप
उःथؚৈ૨ऩഐే३५ॸোपेॊ
ग़ॿ৲ؚઉೝभడखःੵৃभોஉಉ
भᄭधਗ਼॑য়दऌॊ୬഻ਗ਼३५
ॸभোಉभ૭ચਙ॑ਫ਼ୈघॊ

োૼ

॥४ख़ॿঞش३ঙথ

ৈ૨૬৹,୬഻ঃॿঝಉ

ৰ५य़ش

શස

୳खथःॊీ৺্ ྖਔీ৺॑୳
॥४ख़ॿमਲ਼ॉؚO&M
ૄ/হૄ

৹ਪટ॑౷ऽइਫ਼ୈ

ଓஃসৄપؚ
ા৷ৌટ

৹ਪટ॑౷ऽइਫ਼ୈ

ਏ৹ତহඨ

উট४ख़ॡॺৰથ૮भਔઓৠ

ୖ

ਠহभਔઓৠभ५আॻشधJCMਝଓஃணடधৰभਃஓোभॱॖথॢऋ
ঐॵॳघॊऊनअऊ
ঐঞش३॔भJCM౧ৰभ
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Ⴊਞਏभँॊੵৃषभ॥४ख़ॿঞش३ঙথभো

5
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୳खथःॊૼ
ٳউট४ख़ॡॺਏ
ਗ਼ਞधभਏभँॊੵৃಉपৌखथؚ॥४ख़ॿঞش३ঙথ३५ॸ॑োघ
ॊ؛
ૼٳभਏ
॥४ख़ॿঞش३ঙথ३५ॸ
્ٳඉ
॥४ख़ॿঞش३ঙথ३५ॸमؚਗ਼ৎपেघॊൾ॑ग़ॿঝॠشधखथઽखؚ
ਗ਼ಡஔधघॊऒधदৈःग़ॿঝॠش૨॑ৰਠघॊऒधऋदऌॊਝदँॊ؛রदुफ़५
ॱشঅথ॥४ख़ॿঞش३ঙথमؚਏभऋऩःઈ৷पથਔदँॊऒधऊैؚଞৎ
༎௮भੵৃदभਹ৷पిखथःॊ؛

ٳৰౚ -&0ਝଓஃহधखथ
ವোফা

ವোৃਚ

ਏହ

2015ফ

ॖথॻॿ३॔

ঽଲୗੵৃपउऐॊҺӢӁҾҴӀӢҮӌӞҴӀҲӡӀӁӇӕभ
ো(ਆੵଲ 7.8MWৈ૨फ़५ग़থ४থ)

2015ফ

ॱॖ

ଲୗੵৃपउऐॊҹӡҿҶӈҸӌӝһӢҴஔभञ
ीभҺӢӁҾҴӀӢҮӌӞҴӀҲӡӀӁӇӕभো(ৗளકসग़
থ४ॽ॔জথॢଲ 7MWफ़५ग़থ४থ)
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 ୳खथःॊহৰ५य़ش ੧
ੵৃषभ॥४ख़ॿঞش३ঙথभোभহৰ५य़شपणःथؚਰৣभेअपଓ॑ਫ਼
ୈखथउॉऽघ؛
মবਿ
୭
ૉ୭७থॱش
قGECك

ଓஃস

ਈপ50%

ব॥থ९ش३॔
Aম১য

ڶ

॥থ९ش३॔ੈ

¾ଓஃহभৰ
قਝभභো؞ઈૡಉك
¾ GHGൾলచभञीभঔ
ॽॱজথॢ ಉ

¾ଓஃহ৸৬भଁฐ
قਝभ৹؞ਝ઼؞
ઈૡ৽؞৶ଵ৶ಉك

ঋথॲ
¾ ਝੑ؞ଲ؞ୟଛྚ؞इહ
ऐ؞ઈૡ
¾ ྚइહऐঢ়৴ੵহ
ಉ
7
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ൾলచलଓஃসभৄाપؚા৷ৌટ
॥४ख़ॿঞش३ঙথ३५ॸোউট४ख़ॡॺৰৎभCO2ൾলచधા৷ৌટप
णःथؚਰৣभेअपखऽखञ؛ਗ਼5MW,Ⴊਞ14t/hभुभ॑୳खऽखञ؛

ٳग़ॿঝॠشକ౺CO2ൾলచ
ൾলచ(t-CO2)ٙ
ग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯ(ফك

15ফ¼30,000t-CO2/ফ=450,000t-CO2
ٳग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
CO2చ॥५ॺ(/t-CO2)ٙ
ଓஃসقكÙقग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯقফكك

5.5Ù 30,000t-CO2/ফ¼ 15ফ=1,222
ٳGHGൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
GHGచ॥५ॺ(/t-CO2ఌ) ٙ
ଓஃসقكÙقGHGभফൾলచ(tCO2ఌ/ফິ¼ك৷ফਯقফكك

ग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊા৷ৌટधग
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ۄڸచ

 ঐঞش३॔भ-&0౧भৄৢखऋऩःऒधऊैؚઉदभ-&0হ৲मৄीऩःुभभؚ॥
४ख़ॿঞش३ঙথোपऐञਫ਼ୈ॑ৢॉവखؚাपਠपथਾઔভ॑ষःऽखञ؛-&0
ऋણ৷दऌोयৰखञऊढञधभ॥ওথॺ॑੭ऽखञ؛
 ग़থ४ॽ॔জথॢुઐइञ৬ऩੈ৮भટ॑౷ऽइؚ০भউট४ख़ॡॺदम0:
भਗ਼ચৡ॑ण॥ش४ख़ॿঞش३ঙথ३५ॸभো॑ਫ਼ୈखऽखञ؛
 ॥४ख़ॿঞش३ঙথ३५ॸোपेॊ&2చટपणःथؚਰৣभेअपઅइऽघ؛
¾ জই॓ঞথ५३ॼজड़
⋇௺ଁਗ਼ৡऊैभେਗ਼
⋈ॖছभႪਞেਛपऊऊॊમા
¾ উট४ख़ॡॺ३ॼজड़
⋉॥४ख़ॿঞش३ঙথ३५ॸਹ৷भञीभમقଠேफ़५كઞ৷
¾ ۄڸ2చٙ⋇ق+⋈ك-⋉

CO2చ ()=
⋇৺30,000t CO2 +

⋈৺30,000t CO2

-

⋉৺30,000t CO2

ٙ ৺30,000t CO2/ফ

¾ ા৷ৌટपणःथमؚ॥४ख़ॿঞش३ঙথभઅતधखथؚ150,000/1kWলৡ
धःअਯகऋँॊऒधऊैؚ5200kW ¼ 15ਐ ٙ 7.8
¾ ॥४ख़ॿঞش३ঙথभິ৷ফਯम15ফदँॊऒधऊै
CO2చટम1733.3/1tCO2؛
9
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৹ਪभୖಉ
No. ৹ਪदੰৠखञःୖ

ඃ੭৯ఏقःणऽदपك

૿ਊ

ৼু্

৹ਪभઍ

1

IRDAधभঢ়બଡണपेॊ
হ੦ೕનয়

IRDAधभLOUഁ
э8াभਠ৹ਪपथഁੋ

ਨృପ


IRDA

IRDA-ਨృପभLOUഁ॑ষअधध
ुपLCSBPৰਠभञीभ੧੯प
ऐञঢ়બਃঢ়षभੈৡਏட

2

ਏலप੦तऎૼਫ਼
ୈभৰ

ਠ੫भਏல॑ञघCO2ൾল
చपৱघॊग़ॿ/ຍಞभਃஓ॑
৭घॊق8াكэവ

NTT

বঋথ
ॲಉ

ਠ੫भਏல॑ुधपؚঋথॲ
पல॑ञघਃஓभ५ঌॵॡ॑નੳघ
ॊ

3

ਝোपऊऊॊ৽ੋਙ
ਫ਼ୈ

ਝোपेॊग़ॿपൣःؚৱ
ઽಉभ੯ऋಅઍ೧दँॊऒध
॑નੳघॊق10াكэവ

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञৄुॉऩैलपग़ॿ
ਙચ॑ुधपؚৱઽभ॑ষ
अ

4

CO2చટল্১ؚ
ঔॽॱজথॢ্১पঢ়घ
ॊਫ਼ୈ

ਝোपेॊCO2ൾলచभল
॑ষअق10াكэവ

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञग़ॿਙચधใோभഅੳ
ੋाMRV ্১॑ुधपؚCO2ൾলచ
भੑ॑ষअ

5

৻হभྴল؞௮ऌ
ऊऐ

JCMহ৲भؚব॥থ९ش३॔
भ৻হधऩॊম੫॑घ
ॊق2াऽदكэJCM౧भञीৄ
ଛॉ

NTT

ব੫

JCMহৰपऐञ৻ؚহधऩ
ॉअॊ੫भྴলखؚ௮ऌऊऐ॑ষअ

6

ਠ੫भJCMহৰ
पऐञਔઓৠ

ਠ੫ऋJCMহৰघॊ຺ਔઓৠ
घॊق2াऽदكэJCM౧भञ
ीৄଛॉ

NTT

ਠ੫

ਠ੫पৌखथJCM২भହؚ3ع
5दਫ਼ୈखञઍभହ॑ষःؚJCMহ
ৰपऐञਔઓৠ॑१এॺشघॊ

7

థ๚੧੯भ૯ன৫पऐ
ञ௮ऌऊऐ

ਗ਼ਏभँॊథ๚भੵৃपৌखथ
JCMহৰभ௮ऌऊऐ॑ষअق2া
ऽदكэJCM౧भञीৄଛॉ

NTT

ਠ੫

ਗ਼ਏभँॊథ๚भੵৃपৌखथJCM
হৰभ௮ऌऊऐ॑ষअ

8

ৱস৹্১भનੳؚ
JCMহ৬धऩॊ੫
भଃਜ૾யभનੳ

JCMহ৲पऐञৱস৹্১भન
ੳधJCMহ৬धऩॊ੫भଃਜ૾
ய॑નੳэJCM౧भञीৄଛॉ

NTT

ਠ੫

JCMহ৲पऐञৱস৹্১भનੳ
धधुपؚJCMহ৬धऩॊ੫भଃ
ਜ૾ய॑નੳघॊ

9

ିీ؞৺্ૄभનੳ

োైऋਏऊྖਔీ৺ऊэJCM౧
भञीৄଛॉ

NTT

ਠ੫

ਝোभీ৺पਊञॉোైऋਏऊؚ
ྖਔీ৺ऋ૭ચऊનੳ
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ੵৃृঅঝಉपउऐॊग़ॿभਤ

11
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୳खथःॊૼ⋇
ٳউট४ख़ॡॺਏ
ੵৃदেਓखञଲષभષସ॑৳णञीभಠಛभഐేपબॊਃஓ॑ग़ॿ৲घॊ؛
ૼٳभਏ
ৈ૨૬৹৷ॳছش
્ٳඉ
ঐঞش३॔বदಹपোऔोथःॊुभेॉुৈ૨؞ग़ॿঝॠشऩ
૬৹৷ॳছ୳॑شखथःॊ؛৬ऩઍप়ॎचथؚਈిऩૼ॑৭උघॊ؛
ٳ-&0ਝଓஃহपेॊোৰౚ
ವোফা

ವোৃਚ

ਏହ

2014ফ

ॖথॻॿ३॔

Ҹӌॱشഐ๋ਃ॑ਹ৷खञੵৃਝഐే

2015ফ

ॱॖ

ӄҶӘੵৃषभৈ૨ഐ๋ਃभোपेॊ૬৹भ
Ҹӌ৲

2014ফ

ংথॢছॹ३গ

ҸӌӄҴӒӢഐ๋ਃ॑ਹ৷खञੵৃਝഐే
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୳खथःॊૼ⋈
ٳউট४ख़ॡॺਏ
ੵৃदেਓखञଲષभષସ॑৳णञीभಠಛभોஉप୬഻ঃॿঝ॑ਝ઼घॊ؛
ૼٳभਏ
୬഻ঃॿঝ
્ٳඉ
ਝभোपेॉؚ୬഻ঃॿঝपेॊਗ਼भীटऐॢؚজॵॻऊैभେਗ਼
॑చघॊऒधऋ૭ચपऩॊ؛
ٳ-&0ਝଓஃহपेॊোৰౚ
ವোফা

ವোৃਚ

ਏହ

2015ফ

ঋॺॼ

ӒҴӅӔӡӀҲҳӏӣӡҼӢӗҴӝपउऐॊ୬഻ਗ਼भোقҶҹӡӜӇҴӝك

2015ফ

ढ़থ४॔

ҶӡӄҴӉӀҲӉӝӁҼҴӝषभதೄ୬഻ਗ਼ӀӁӇӕभোقҵӀӢҵҽӢҴӈ
ҷҮҶك

2014ফ

ঐঞش३॔

ҹӐҬӁӏӢӝऐ୬഻ਗ਼भোقҸӋҩӇҬҩӇҬҩӇӢҴӄ৽ଢ଼
ਚك

2014ফ

ঔঝॹॕঈ

ૅༀોஉ॑ਹ৷खञ୬഻ਗ਼ӀӁӇӕো
ӐӣӟӀӢҮҼӈقӎӣӀӐҬҳҼҾӡҿӝӄӡӆك

13
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୳खथःॊহৰ५य़ش ੧ك
ৈ૨ॳছشभোभহৰ५य़شपणःथؚਰৣभेअपଓ॑ਫ਼ୈखथउॉऽघ؛
মবਿ
୭
ૉ୭७থॱش
قGECك

ଓஃস

ਈপ50%

ব॥থ९ش३॔
Bম১য

॥থ९ش३॔ੈ

ڷ
¾ଓஃহभৰ
قਝभභো؞ઈૡಉك
¾ GHGൾলచभञीभঔ
ॽॱজথॢ ಉ

¾ଓஃহ৸৬भଁฐ
قਝभ৹؞ਝ઼؞
ઈૡ৽؞৶ଵ৶ಉك

ঋথॲ
¾ ਝੑ؞ଲ؞ୟଛྚ؞इહ
ऐ؞ઈૡ
¾ ྚइહऐঢ়৴ੵহ
ಉ
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ൾলచलଓஃসभৄाપؚા৷ৌટ
z উট४ख़ॡॺৰৎभ&2ൾলచधા৷ৌટपणःथमःङोुदघ؛
z ਏலृ৺धऩॊহඨ॑નੳखؚোਃஓभਫ਼ୈ॑ষःऽघ؛
z जभؚใோ্১ऩन॑અपؚজই॓ঞথ५३ॼজड़धभૻຎ॑ষअऒधद&2ൾল
చ॑ੑघॊदघ؛

ٳग़ॿঝॠشକ౺CO2ൾলచ
ൾলచ(t-CO2)ٙ
ग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯ(ফك

ٳग़ॿঝॠشକ౺CO2ൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
CO2చ॥५ॺ(/t-CO2)ٙ
ଓஃসقكÙقग़ॿঝॠشକ౺CO2भফൾলచ(tCO2/ফິ¼ك৷ফਯقফكك

ٳGHGൾলచपঢ়ॎॊଓஃসપभા৷ৌટ
GHGచ॥५ॺ(/t-CO2ఌ) ٙ
ଓஃসقكÙقGHGभফൾলచ(tCO2ఌ/ফິ¼ك৷ফਯقফكك
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 ણઍਾઔ
ಠಛોஉषभ୬഻ঃॿঝোৎभ&2చટधા৷ৌટ
 ঐঞش३॔भJCM౧भৄৢखऋऩःऒधऊैؚઉदभJCMহ৲मৄीऩःुभभؚਫ਼ୈ॑
ৢॉവखؚ1াपਠपथટਾઔ॑ষःऽखञ؛
 ಠಛોஉषभঃॿঝোपणःथؚৈ૨؞ৈતभমଲभुभधؚ૨؞તभরবଲभ2
ரథपणःथؚৱઽফਯ॑ૻຎखऽखञ؛
 ௺ଁऊैभେःैख(৺8.5/kWۗ)॑৯धखणणؚFIT॑৷ःञৃ়(৺13/kWhكपणःथ
ु३গঞش३ঙথ॑ষःऽखञ؛खऊखؚःङोभॣش५पउःथुؚॖॽ३কঝऋৈऎৱ
ઽप30ফங২ऊऊॊટधऩॉؚଓஃ॑धखथಲਢऩਫ਼ୈ॑ষअऒधधखऽखञ؛

ঃॿঝभரథ/ਫ਼ୈ
ඨ৯

মଲঃॿঝ

রবଲঃॿঝ

ਗ਼૨

19.4٫

15.5٫

ਝ઼૭ચූਯ

750ූ

580ූ

ফਗ਼
ۄڸق2చك

198,070kWh
ق৺147t-CO2/ফك

134,570kWh
ق৺99.7t-CO2/ফك

ৱઽফਯ

ଓஃऩख؟৺33ফ
50٫ଓஃँॉ؟৺17ফ

ଓஃऩख؟৺37ফ
50٫ଓஃँॉ؟৺18ফ
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৹ਪभୖಉ
৹ਪदੰৠखञःୖ

ඃ੭৯ఏقःणऽदपك

૿ਊ

ৼু্

৹ਪभઍ

1

IRDAधभঢ়બଡണपेॊ
হ੦ೕનয়

IRDAधभLOUഁ
э8াभਠ৹ਪपथഁੋ

ਨృପ


IRDA

IRDA-ਨృପभLOUഁ॑ষअधध
ुपLCSBPৰਠभञीभ੧੯प
ऐञঢ়બਃঢ়षभੈৡਏட

2

ਏலप੦तऎૼਫ਼ୈ
भৰ

ਠ੫भਏல॑ञघCO2ൾ
লచपৱघॊग़ॿ/ຍಞभਃ
ஓ॑৭घॊ(8া)эവ

NTT

বঋথ
ॲಉ

ਠ੫भਏல॑ुधपؚঋথॲ
पல॑ञघਃஓभ५ঌॵॡ॑નੳघ
ॊ

3

ਝোपऊऊॊ৽ੋਙਫ਼
ୈ

ਝোपेॊग़ॿपൣःؚৱ
ઽಉभ੯ऋಅઍ೧दँॊ
ऒध॑નੳघॊق10াكэവ

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञৄुॉऩैलपग़ॿ
ਙચ॑ुधपؚৱઽभ॑ষ
अ

4

CO2చટল্১ؚঔ
ॽॱজথॢ্১पঢ়घॊਫ਼
ୈ

ਝোपेॊCO2ൾলచभ
ল॑ষअق10াكэവ

NTT

বঋথ
ॲಉ

ঋথॲऊै੭ञग़ॿਙચधใோभഅੳ
ੋाMRV ্১॑ुधपؚCO2ൾলచ
भੑ॑ষअ

5

৻হभྴল؞௮ऌऊ
ऐ

JCMহ৲भؚব॥থ९ش३॔
भ৻হधऩॊম੫॑
घॊق2াऽदكэJCM౧भ
ञीৄଛॉ

NTT

ব੫

JCMহৰपऐञ৻ؚহधऩ
ॉअॊ੫भྴলखؚ௮ऌऊऐ॑ষअ

6

ਠ੫भJCMহৰप
ऐञਔઓৠ

ਠ੫ऋJCMহৰघॊ຺ਔઓ
ৠघॊق2াऽदكэJCM౧
भञीৄଛॉ

NTT

ਠ੫

ਠ੫पJCM২भହؚ3ؚ4दਫ਼
ୈखञઍभହ॑ষअऒधदJCMহ
ৰपऐञਔઓৠ॑१এॺشघॊ

7

థ๚੧੯भ૯ன৫पऐञ
௮ऌऊऐ

ਗ਼ਏभँॊథ๚भੵৃपৌखथ
JCMহৰभ௮ऌऊऐ॑ষअق2া
ऽदكэJCM౧भञीৄଛॉ

NTT

ਠ੫

ਗ਼ਏभँॊథ๚भੵৃपৌखथJCM
হৰभ௮ऌऊऐ॑ষअ

8

ৱস৹্১भનੳؚJCM
হ৬धऩॊ੫भଃਜ
૾யभનੳ

JCMহ৲पऐञৱস৹্১ध ؚNTT
JCMহ৬੫भଃਜ૾யનੳ
эJCM౧भञीৄଛॉ

ਠ੫

JCMহ৲पऐञৱস৹্১भનੳ
धधुपؚJCMহ৬धऩॊ੫भଃ
ਜ૾ய॑નੳघॊ

9

ିీ؞৺্ૄभનੳ

োైऋਏऊྖਔీ৺ऊэJCM౧
भञीৄଛॉ

ਠ੫

ਝোभీ৺पਊञॉোైऋਏऊؚ
ྖਔీ৺ऋ૭ચऊનੳ

No

NTT
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০-&0੧੯धऩॉअॊএॸথ३কঝ੧੯
6াध8াपৰखञਠदभ॔জথॢ৹ਪभટؚ০ਬऌਢऌभਫ਼ୈ॑ষअऒधपे
ॉؚਰৣभेअऩ੧੯पुJCMহ৲भ૭ચਙऋँॊुभधाैोऽघ؛
୳হ

શ੫षभ॥४ख़ॿঞش
३ঙথো

७ওথॺੵৃषभൾઽ
ਗ਼উছথॺো

ಹఀಣඇয়ৃदभ
ওॱথफ़५ઽਗ਼

୳औोॊ
উট४ख़ॡ
ॺभઍ

ਗ਼ਞਏधਏभँॊ੫
पৌखथ॥४ख़ॿঞش
३ঙথ॑োघॊ؛

ൾઽਝभહരखथः
ऩः७ওথॺय़ঝথपৌख
थఀઽਗ਼উছথॺ॑
োघॊ؛

ఀಣඇয়ऊैেघ
ॊওॱথफ़५॑ઽखؚ
फ़५ग़থ४থदਗ਼घॊ؛

োૼ

॥४ख़ॿঞش३ঙথ

ൾઽॖছؚႪਞॱش
অথ

फ़५ग़থ४থ

ৰ
५य़ش

ূफ़५ؚफ़५ঐঞش३॔
ग़ॿঝॠॻ॔شংথ५

ਠ७ওথॺভ

ਠఀಣ૪৶ভ

॔জথॢ
ऊैभ॥
ওথॺ

•

फ़५તधਗ਼ৡતभக •
ऑ்भਂཀྵقफ़५
તभाऋಊكपेॉ॥
४ख़ॿঞش३ঙথোभ
॥५ॺওজॵॺऋলपऎ
ऎؚোपौऌऩ੫ •
ऋःञीؚJCMभे
अऩ২ऋँॊधਝ
ৱभखपऩॉअॊ؛
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2016ফप७ওথॺੵৃ •
ऐभਗ਼ৡતર২ऋ
ఀૃऔोؚ७ওথॺভ
मग़ॿঝॠش॥५ॺచ
पঢ়ੱ॑ठीथःॊ؛
ঐঞش३॔भऺध॒नभ
७ওথॺय़ঝথपमఀ
ઽউছথॺऋোऔो
थःऩः؛
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KLਨपँॊপૠெऩ
ಹఀಣभඇीয়थ
૪৶ৃपथেघॊও
ॱথफ़५॑ઽखथफ़
५ग़থ४থभમधघ
ॊुभ؛घदप4.4MW
भग़থ४থऋোढथउ
ॉؚ০ఁ؛
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 ৹ਪৰ५ॣ४গشঝ
মফ২भ৹ਪৰ५ॣ४গشঝपणःथؚਰৣभेअप୳खथउॉऽघ؛

ણඨ৯
1؝Ⴊਞਏभँॊੵৃषभ॥४ख़ॿ
ঞش३ঙথभো

2016ফ
5া

6া

9া

10া

ૼਫ਼ୈ

11া

12া

1া

2া

3া

૯ன৫ਃভभ
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CO2చ
ટ

ਔઓৠपऐ
ञ੍ର

৽ੋਙਫ਼ୈ

CO2చ
ટ

ਔઓৠपऐ
ञ੍ର

JCM౧বदभঔॹঝহ৲ਫ਼ୈ

ਠੈ৮पेॊ
ਫ਼ୈ
 ٳਠ৹ਪ

ૼਫ਼ୈ

ٴ

ٴ
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 ٳਠডشॡ३ঙॵউق2ங২ك

ٴ
ٴ

ٴ
ٴ
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JCM౧বदभঔॹঝহ৲ਫ਼ୈ
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2ृৃੵ؝অঝಉपउऐॊग़ॿभ
ਤ
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Example of the case to establish a project through cityto-city collaboration
October 20 th, 2016
NTT Data Institute of Management Consulting, Inc.,
Socio & Eco Strategic Consulting Unit
Partner, Motoshi Muraoka
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1. Introduction of our activity

3
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4

Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

150

2

f̲presentation material for workshop in Oct

２. Experience of JCM related Projects(1/2)
Industrial Sector
Purpose

Phase

Installation of Co-generation System into the Factory and
Industrial Estate (Indonesia, Vietnam)

Outline of Activity

Reduce CO2 Emission
& Energy Cost

Study

Installation of Economizer for the Existing Boiler in Factory
(Malaysia)

Reduce CO2 Emission
& Energy Cost

Study

Installation of Exhaust Heat Recovery & Electricity Generation
Reduce CO2 Emission
System into the Existing Cement Factory (Vietnam and Thailand) & Energy Cost

Study,
Implementation

Replacement or Installation of Saving Energy Type of Electrical
Furnace into Casting Companies (Vietnam)

Reduce CO2 Emission
& Energy Cost

Implementation

Installation of Electricity Generation System using Rice Husk
(Indonesia)

Reduce CO2 Emission
& Energy Cost

Study

Installation of Solar Electricity Generation System on the Roof of
the Existing Cold Storage Warehouse (Malaysia)

Reduce CO2 Emission
& Energy Cost

Study

Replacement of Existing Lighting System into LED Lighting
System (Indonesia)

Reduce CO2 Emission
& Energy Cost

Implementation

Changing Fuel Type from Oil to Natural Gas in a Factory
(Malaysia)

Reduce CO2 Emission
& Energy Cost

Study

Installation of Mini-hydro Electricity Generation System in
Isolated Area (Kenya and Ethiopia)

Reduce CO2 Emission
& Energy Cost

Implementation

Installation of Mega Solar Electricity Generation System (Costa
Rica)

Reduce CO2 Emission
& Energy Security Increase

Implementation

Installation of Landfill Gas Recovery & Electricity Generation
System (Mexico)

Reduce CO2 Emission
& Energy Cost

Implementation
5
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２. Experience of JCM related Projects(2/2)
Commercial Sector
Outline of Activity

Purpose

Phase

Replacement or Installation of Saving Energy Type of Chiller or
Air-conditioning System into Hotel, Commercial Building and
Shopping Mall (Indonesia, Vietnam, Cambodia, Costa Rica)

Reduce CO2 Emission
& Energy Cost

Implementation

Installation of Mini Co-generation System into Hotel (Indonesia)

Reduce CO2 Emission
& Energy Cost

Study

Replacement of Refrigerated Show Case into Saving Energy
Type (Vietnam)

Reduce CO2 Emission
& Energy Cost

Study

Replacement of Air-conditioning System, Lighting System and
Refrigerated Show Case of Convenience Store into Saving
Energy Type (Vietnam, Thailand)

Reduce CO2 Emission
& Energy Cost

Implementation

Installation of Solar Electricity Generation System on the Roof of
the New Building (Malaysia, Thailand), Hospital (Cambodia) and
Shopping Mall (Vietnam)

Reduce CO2 Emission
& Energy Cost

Implementation,
Study

Introduction of EV Bus & Solar Electricity Generation System
with Funding Mechanism in an Isolated Island (Vietnam)

Keep Environment and
Reduce CO2 Emission

Study

Installation of Solar System & Saving Energy Equipments into
the Existing School, Building and Hotel, using Environmental
Fund & ESCO + Leasing System (Costa Rica)

Reduce CO2 Emission
& Energy Cost

Study

6
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３. Typical Step to realize JCM Project through city-to-city
collaboration
Support through City-to-City Collaboration
2nd Fiscal Year ～
Proposal &
JCM Project
Discussion

1st Fiscal Year
Selection of Candidate Site

Discussion

Diagnosis

• Selection of facility through
Interview with appropriate dept. of
City, Explanatory meeting to
companies, WEB Research

• Explanation of JCM
Scheme and
Agreement for
research for JCM

• Energy diagnosis (including collection
of existing energy data)
• Based o Data, Saving energy idea will
be proposed under JCM scheme.
Drawing
Questio
nnaire

appropriate dept. of City

Walk through survey

• Understanding of JCM
Scheme
• Start the discussion on
introducing saving
energy technologies or
renewable energy
technologies

-Measures
-Economics
Evaluation
-CO2Emission
Reduction

Discussion

Proposal

• Cellection of existing energy data and
preparation of energy diagnosis result
if energy diagnosis implemented
• Propose necessary saving energy
idea and find out the proper related
manufacturer or engineering company

7
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2.

Current
Situation
Analysis

Clien
t

NTT

Output

• Selection of Candidate factory,
commercial facility, datacenter,
hotel and office building

Survey Report

Recommend
ation(neutral)

Discussion

WEB

• Submit the JCM
Subsidy Program
• Start the Project

Clien
t

University Network

Energy
consump
tion Data

NTT
and
others

• factories
• Commercial
facilities
• datacenter
• hotel
• Office
building

Companies’ network

Candidate

Canditate
List

NTT

Activity

Discussion

• Discussion with
manufacturers, based
on Energy diagnosis
• Proposal to Owners
• Organization of
Implementation
structure

Project Introduction

8
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１. Replacement of Chiller at Shopping Mall in Indonesia
Outline of the project is as below.
Target

Shopping Mall A

Outline

• Large Shopping Mall
by Indonesian
Company at
Surabaya city
• Under construction of
2 new buildings (50 F)

Compl
etion

Implementation
Structure

International Consortium
Representative
NTT Facilities

partner
PT. Pakuｗon
Jati Tbk

1986
(expanded 91,96,01)

Floor
Space

125,000m2

Floor
Number

PDD/MRV Methodology

6 F(Above), 1 F(Below)

NTT Data Institute od
Management Consulting Inc.,

Construction

Local Company

Project Outline
Appear
ance

 Replacement of Chiller & Cooling Tower
 CO2Emission Reduction（925 tCO2/year）

9
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（Reference）Process of Chiller Replacement
Process of the project is as below.
Selection of Candidate Site

Activity






• Based on Kitakyushu-Surabaya
Collaboration, we found out the
company through interview to
Surabaya City

Discussion

Diagnosis

• Explanation of JCM
Scheme and
proposed the
research for energy
saving

• Energy Diagnosis (Cellection of the
existing Energy data)
• Based on the Energy Diagnosis result,
proposed saving energy action using
JCM Scheme

Proposal &
Discussion
• Contacted with
manufacturer based
on diagnosis result
• Manufacturer
prepared proposal
• Proposal was
submitted to Owner
• Prepared
implementation
structure

JCM Project
• Applied for JCM
subsidy program
• Starting Project

Point
Owner of Mall have an interest in saving energy.
Replacement to efficient system is economical when using JCM scheme.
Owner company which is Indonesian company, have already prepared financial
Owner company accepted monitoring & reporting of CO2 emission reduction for legal
durable years in Japan
and so on

 Sometimes, financial documents were hard to be submitted.
 Buildings which passed several ten years have the possibility to be reconstructed and
have the possibility not to match the legal durable years rule.
10
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２. Introduction of Efficient Electric Furnace into foundries
in Vietnam
Outline of the project is as below.
Implementation
Structure

Foundries A & B

Target

Outline

Promotion in the
project
本
事
業
で
の
推
進

• 2 factories in Vietnam
• Introduction of efficient
Japanese Electric Furnace
in place of Chinese one,
although initial cost is high
by JCM scheme

International Consortium
Partner
2 Local
Foundries

Representative
NTT Data IOMC

PDD/MRV Methodology

モデル工場への導入を
Installation
into more factories through
通じて他工場へ拡大
installation into one model factory

Aims to advance the
project into JCM model
project this year

と本
し年
て度
のの
展設
開備
を補
目助
標事
業

NTT Data Institute od
Management Consulting Inc.,

EPC

Japanese manufacturer

Replacement

Project Outline

代
替
中国製電炉
ﾍﾞﾄﾅﾑ製石炭炉
Chinese
electric Vietnamese
coal
furnace
furnace

日本製電炉
Japanese
electric furnace

 New Introduction of efficient electrical
furnace
 CO2 emission reduction effect（around
600tCO2/year and around 1,800tCO2/year）
11
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（Reference）Process of introduction of electrical furnace
Process of the project is as below.

Activity

Selection of Candidate Site

Discussion

Diagnosis

Proposal & Discussion

JCM Project

• Found out candidate site through
the network of Kitakyushu Univ.
(Project was implemented
Kitakyushu-Haiphong
Collaboration)

• Explanation of JCM
Scheme and
proposed the
research for energy
saving

• Collection of existing energy
data and simulated economics
& CO2 reduction effect

• Discussion with Japanese
manufacturers and found
out the partner
• Prepared proposal under
JCM scheme
• Proposal & discussion with
owner of factories
• Prepared implementation
structure
• Negotiation with owners

• Applied for JCM
subsidy program

Point
 High reliability in Japanese Equipment and high interest in economics
 Efficient Japanese equipment is economical under JCM scheme and so on
 In some cases, several type of financial documents exist.
 It is very difficult to evaluate creditworthiness of local companies in some
cases.
 Severe cost negotiation (in other project, manufacturer was changed after the
acceptance for JCM scheme)
 Currency exchange risk emerged.
12
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3. Introduction of Waste Heat Recovery & Electricity
Generation System Furnace into Cement Factory in Vietnam
Outline of the project is as below.
Target

Cement Factory without
waste heat recovery

Outline

• Existing cement factory
• Introduction of waste heat
recovery & electricity
generation system, using JCM
scheme
• Large CO2 emission reduction

Implementation
Structure

International Consortium
Partner
Cement
Company

Representative
NTT Data IOMC

Introduction System

PDD/MRV Methodology
NTT Data Institute od
Management Consulting Inc.,

EPC

Japanese manufacturer

Project Outline

 New Introduction of waste heat recovery &
electricity generation system
 CO2 emission reduction effect（around
17,600tCO2/year）
13

Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

（Reference） Process of introduction of waste heat recovery &
electricity generation system
Process of the project is as below.
Selection of Candidate Site

Activity

• Found out candidate through
city-to-city collaboration
workshop. (Project was
implemented KitakyushuHaiphong Collaboration)

Discussion

Diagnosis

Proposal & Discussion

JCM Project

• Explanation of JCM
Scheme and
proposed the
research for waste
heat recovery &
electricity generation
• Selection of
engineering
company

• Collection of existing data and
simulated economics & CO2
reduction effect
• Site detailed survey

• Discussion with Japanese
manufacturers and found
out the partner
• Prepared proposal under
JCM scheme
• Proposal & discussion with
owner of factory
• Prepared implementation
structure
• Negotiation on price

• Applied for JCM
subsidy program

Point
 High reliability in Japanese Equipment and high interest in economics
 Efficient Japanese equipment is economical under JCM scheme and so on
 There will be several business model such as simple EPC with maintenance
service agreement and BOT with the establishment of SPC
 There will be several candidate technologies such as steam ranking cycle and
binary cycle, which should be decided based on various analysis.
 In some cases, public organization has to follow open tendering process.
14
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3. Point & Challenges to Realize Projects

15

Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

１． Point & Challenges to Realize Projects
（１）Local partner
 It is hard to evaluate creditworthiness of local companies in some cases
 Sometimes, unclearness of financial documents happens
→ Japanese companies in partner country tend to be well prepared

（２）Representative company
 Responsibility of representative company is high (Administration of subsidy,
reporting of CO2 reduction for Japanese legal durable years etc)
 Considering the economics of CO2 emission reduction, new tools such as
bundling & introduction of program type for commercial sector

（３）Application of Japanese legal durable years
 It seems important to consider the condition of the equipment to be used in
partner countries when applying Japanese legal durable years (some equipment
degrades fast.)

（４）Economics
 Local partner has to prepare all of initial investment first. Sometimes, preparing all
of initial cost will be a burden.
 Sometimes, currency exchange risk will be a headache for the project.

（５）Schedule
 JCM subsidy program schedule does not meet the private company’s investment
schedule in some cases.
16
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FY 2016 JCM City-to-City Collaboration Projects between
Kitakyushu City and IRDA
Material for Activities Introduction
-DQXDU\UG
177'DWD,QVWLWXWHRI0DQDJHPHQW&RQVXOWLQJ,QF
6RFLR (FR6WUDWHJLF&RQVXOWLQJ8QLW

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

%DFNJURXQG
z Kitakyushu City has been conducting basic surveys with the aim of supporting the low carbonization
of industrial parks in Pasigudan City and has been trying to build relations with Pasigudan City since
FY2004. It held discussions with Pasigudan City officials and conduct a hearing to companies in the
industrial park and proposed a direction to realize the four priority programs of "Pasigudan aiming
for a green and healthy city".
z As part of this activity, it conducted investigations and studies to reduce carbon and energy saving
at factories utilizing the JCM system in fiscal 2015. The project of this fiscal year is also to carry out
this survey continuously.

Pasirgudan aiming for a green and healthy city
¾
¾
¾
¾
¾
¾

1. Green industry
cleaner production
Efficient energy management
pollution prevention
Recycling industrial waste
Production of eco products
Utilization of support measures to
promote the green industry

3. low carbonization
¾ Promotion of public transportation
system
¾ Introduction of low pollution vehicles
¾ Energy saving at home / office
¾ Introduction of renewable energy
¾ Climate change measures
Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

Smart City

Kitakyushu
model
Providing
solutions

158

2. Sustainable waste management
¾ Reduction of municipal solid waste
(discharge stage)
¾ Promotion of recycling
¾ Proper disposal of waste
¾ Secure final disposal site
¾ Measures against illegal dumping

4. Green community
¾ Greening the city
¾ Conservation of the natural
environment
¾ Environmental education / learning
¾ Practice of eco lifestyle
¾ Construction of monitoring system
2
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%XVLQHVV6XPPDU\RI7KLV)LVFDO<HDU
The outline of the four projects to be implemented this fiscal year is as follows.
2؝Promotion of energy
conservation in factories and
buildings

Expected
businesses

1؝Introduction of cogeneration to
factory with steam demand

Content

Continuing from the last fiscal year, it will
consider in detail of the technology to
introduce the cogeneration system to the
petrochemical plant with electrothermal
demand (electric power 5 MW, steam 14 t /
h). In addition, finding potential companies
and others that have similar needs.

Energy saving by introducing highefficiency cooling system in factories that
manufacture products requiring cooling.
Considering possibility of introduction of
roof of factories with severe direct sunlight
with solar power generation system that
can achieve both heat shield and power
generation among the factories that have
been in the field since long ago.

Introductory
Technology

cogeneration

high efficiency, solar panel, etc.
ڷڮڷ

Scheme
Image

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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Future City Kitakyushu

㒔ᕷ㛫㐃ᦠ䜢㏻䛨䛯
Creating
Green Cities in Asia
⎔ቃᅜ㝿༠ຊ䞉䝡䝆䝛䝇
through Intercity Cooperation
䛾᥎㐍

ᕞᕷ
City of Kitakyushu
11

Overcoming Severe Pollution:
Kitakyushu’s Experience

Today

1960s

161

2

Factors of environmental improvement

h̲presentation material for COP22

Environmental pollution control is started by initiatives of citizens’ groups, and conquered by measures taken in
cooperation with enterprises, universities and administration. Throughout energy saving done by enterprises
achieve both pollutant discharge elimination and production cost reduction (economical development and
environmental conservation).

Citizens

Technology where environment is
compatible with economy is
useful in Asia

Environmental pollution
(sulfur oxide)

Partnership

mgSO3/100cm2/day

Environmental pollution is
improved along with
economic development.

Local self-governing
body
Energy consumption
per production unit

Private enterprise
Energy saving
Paper, pulp
Iron and steel
Cement
Petrochemical

Economic development (product
shipment: 10 billion yen)
Source: World Bank MEIP
“Experience Inspection of Japan”

3

Why Intercity Cooperation?
Building friendly relationships with
Asia by taking advantage of our
experience in overcoming pollution

Selected as a Green Growth City
byy OECD
Together with Paris, Chicago, Stockholm!

Joint report on four cities

No. of trainees to Kitakyushu: 8,207 from 156 countries

No. of experts sent overseas: 192 to 25 countries
(As of the end of March 2016)
Promotion of environmental improvement projects

162
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G7 Kitakyushu Energy Ministerial Meeting
h̲presentation material for COP22

Kitakyushu Initiative on Energy Security for Global Growth
Joint Statement㻌 㻌
㻌㻌㻌
㻌㻌㻌

㻌
䞉Energy Investment for Global Growth 䞉Gas Security
䞉Nuclear Energy and Safety㻌
䞉Cyber Security ,Electricity Security
䞉Innovation and Development of Energy Technologies
5

Kitakyushu Asian Center for Low Carbon Society
Center established as engine for green growth activities
Concept : Developing interactions that place value on the relationship between
 cities and that will help Japan gain respect from international society
in order to contribute to the creation of green cities in Asia

Compile the experiences and know-how of the city from the process of
overcoming pollution and becoming an environmental city in order to
Create the “Kitakyushu Model”
141 projects in cooperation with 106 Japanese companies and
universities in163
57 Asian cities

6

Exporting Green Cities Using the Kitakyushu Model

h̲presentation material for COP22

ṲCreate the “Kitakyushu Model,” which is a systematic compilation of the technology and
know-how of the city from the process of overcoming pollution to becoming an
environmental city.
ṲSupport tools to create sustainable green cities that integrate waste, energy, water and
sewage, and environmental protection.

䠉Organization of the Kitakyushu Model䠉

Work Procedures
Waste Management

Kitakyushu's
Story

䐟Baseline and policy 㻌 㻌 㻌 㻌 㻌 㻌

Review

Sustainable
urban
development

䞉Overcoming
pollution
䞉History as
green city
䞉Background of
the Kitakyushu
Model

ᴾ

Energy Management

䐠Developing a

Strategy

(Sustainability
framework)

Water Management

䐡Technical Strategy

Pollution Management

䐢Strategy Testing and

Development

Measurement Tools

Transportation Management 䐣 Procurement and

Financing

㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 Kitakyushu’s case

7

Development Scheme for Exporting Green Cities
Inter-governmental (G to G)
Logistical support through dialogue and consensus
Recognized and supported
as a national project
National government
Kitakyushu City
of Japan
Business development
through public-private
Project conference
partnership

Inter-city (City to City)
X city

National government

Local firms

Inter-firm

Japanese firms

Green City Master Planning

(Development of a comprehensive environmentally-friendly urban master plan)ᴾ

Application of Kitakyushu Model
Water

Energy

Recycling

Environmental
conservation

䞉䞉䞉䞉䞉

Consensus-building between the public, industry, government, and other stakeholders㻌

㻌
Social Platform Formation

Capacity building to enhance the foundations to develop the capacities of the government, citizens, and technology

䢢

Private financial
institutions

Project development
(feasibility studies & demonstrations)

Financial assistance

Public financial institutions/
Public-private fund

Project identification

Commercialization
(including fundraising)

Public financial assistance
Public-private fund assistance

164
Cross-border Infrastructure
development
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Kitakyushu’s Involvement in Large-Scale JCM Project
Development

Promotion of low-carbon development of entire cities using intercity cooperation
6XUDED\D,QGRQHVLDQGODUJHVWFLW\LQ,QGRQHVLDZLWKDSRSXODWLRQRIPLOOLRQ
䠘FY 2013- 2015䠚㻌 Low Carbon City Planning Project in Surabaya, Indonesia
㻌 㻌 Target areas: Energy, waste management, transportation, water resources
㻌 Participating Japanese companies: 13
Green Sister City agreement signed (Nov 2012)

+DLSKRQJ9LHW1DP0DMRUSRUWFLW\LQ9LHW1DPZLWKDSRSXODWLRQRIPLOOLRQ
䠘FY 2014-2016䠚Green Growth Promotion Plan of the City of Hai Phong
㻌 Target areas: Low-carbon city planning, energy, waste management, 㻌
㻌 conservation of Cat Ba island
㻌 Participating Japanese companies: 10

Sister city agreement signed (Apr 2014)

Iskandar, Malaysia: 2nd largest economic zone in Malaysia
䠘FY 2014-2016䠚 GHG Emissions Reduction Project in Iskandar
㻌 Target areas: Waste-to-energy, energy savings and industrial waste
㻌 recycling in an industrial estate㻌
㻌 Participating Japanese companies: 4

Consultation with Mayor of Pasir Gudang City (Feb 2015)

Rayong Province, Thailand: Major heavy chemical industrial zone in Thailand with 2 large
industrial parks

䠘FY 2015-2016䠚GHG Emissions Reduction Project in Rayong Province
Target areas: Waste-to-energy project, energy savings, total recycling of
industrial waste in an industrial zone㻌 Participating Japanese companies: 4

MOU signed with Department of Industrial Works (Dec 2014)

Phnom Penh, Cambodia: Capital City of Cambodia with a population of 1.7 million
䠘FY 2016䠚Action Plan for the climate change strategy in Phnom Penh Capital City

Target areas: Low-carbon city planning, energy
㻌 Participating Japanese companies: 4

Sister city agreement signed (Mar 2016)

9

Green Sister City : Surabaya, Indonesia
International cooperation for
composting household waste
started in 2004

9 30% reduction of waste
9 Streets decorated with flowers
9 Improvement of public
environmental awareness㻌
Building a relationship of trust

䇾Green Sister City䇿 agreement㻌 was
signed in November 2012 between
Surabaya and Kitakyushu
165
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Exporting “Green City” to Surabaya
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ᵢᶃᶔᶃᶊᶍᶎᶋᶃᶌᶒᴾᶍᶄᴾᵿᴾᶅᶐᶃᶃᶌᴾᶁᶇᶒᶗᴾᶋᵿᶑᶒᶃᶐᴾᶎᶊᵿᶌᴾᴾ
-KVCM[WUJW

ᵰᶃᶇᶌᶄᶍᶐᶁᶇᶌᶅᴾᶒᶆᶃᴾᶄᶍᶓᶌᶂᵿᶒᶇᶍᶌᴾᶒᶆᵿᶒᴾᶇᶑᴾᶒᶆᶃᴾᶑᶍᶓᶐᶁᶃᴾᶍᶄᴾᶅᶐᶍᶕᶒᶆᴾᴾ
ᵆᶊᶍᶁᵿᶊᴾᶅᶍᶔᶃᶐᶌᶋᶃᶌᶒᵿᶊᴾᶑᶒᶐᶃᶌᶅᶒᶆᵊᴾᶁᶇᶔᶇᶁᵋᶋᶇᶌᶂᶃᶂᶌᶃᶑᶑᵊᴾᶒᶃᶁᶆᶌᶍᶊᶍᶅᶇᶁᵿᶊᴾᶑᶒᶐᶃᶌᶅᶒᶆᵇᴾ

5WTCDC[C

ᵡᶍᶋᶎᶐᶃᶆᶃᶌᶑᶇᶔᶃᴾᶓᶐᶀᵿᶌᴾᶂᶃᶔᶃᶊᶍᶎᶋᶃᶌᶒᴾᶎᶊᵿᶌᴾᶒᶆᵿᶒᴾᶇᶌᶁᶍᶐᶎᶍᶐᵿᶒᶃᶑᴾᶒᶆᶃᴾᶄᶍᶐᶋᵿᶒᶇᶍᶌᴾᶍᶄᴾᵿᴾ
ᶑᶍᶁᶇᵿᶊᴾᶑᶗᶑᶒᶃᶋᴾᵿᶌᶂᴾᶒᶆᶃᴾᶒᶐᵿᶇᶌᶇᶌᶅᴾᶍᶄᴾᶆᶓᶋᵿᶌᴾᶐᶃᶑᶍᶓᶐᶁᶃᶑᴾᶇᶌᴾᶓᶐᶀᵿᶌᴾᶂᶃᶔᶃᶊᶍᶎᶋᶃᶌᶒᴾ

ᵧᶌᶒᶃᶐᶁᶇᶒᶗᴾᵡᶍᶍᶎᶃᶐᵿᶒᶇᶍᶌᴾᵆᵪᶃᵿᶐᶌᶇᶌᶅᴾᶒᶍᶅᶃᶒᶆᶃᶐᵍᶋᶓᶒᶓᵿᶊᶊᶗᴾᶃᶌᶆᵿᶌᶁᶇᶌᶅᴾᵄᴾᶇᶌᶒᶃᶌᶑᶇᶄᶗᶇᶌᶅᴾᶊᶇᶌᶉᵿᶅᶃᶑᵍᶃᶖᶎᵿᶌᶂᶇᶌᶅᴾᶁᶍᶍᶎᶃᶐᵿᶒᶇᶍᶌᵇᴾ

Application of Kitakyushu Modelᴾ

Waste
treatment

Kitakyushu City systematically arranges information on the technologies and know-how of
Kitakyushu from its experience in overcoming pollution to its quest as an environmental city
Maintenance/improvement of
sewage systems

'ZRQTVQHITGGPEKVKGU
Co-generation and energy saving

Studies on quantification
techniques to reduce CO2
emissions

Purification of tap water

Surabaya SIER

11

Intermediate Treatment Facility for Recycling &
Power Generation from Urban Waste
Nishihara Corporation & Hitachi Zosen

¾By combining high-calorie waste (Separation and composting of residue, waste
removed by Nishihara Corporation) and general urban waste, it is anticipated that
500t/day of 1,500-2,000kcal waste can be guaranteed.
Urban gas
㒔ᕷ䛤䜏
Factories, stores
ᕤሙ䞉ᗑ⯒
Households
ᐙᗞ

Final

disposal site
᭱⤊ฎศሙ

Waste power

Removed
᥀㉳䛧䛤䜏
waste

Intermediate
treatment facility
୰㛫ฎ⌮タ

Nishihara
Corporation

generation facility
ᗫᲠ≀Ⓨ㟁タ
Steam turbine

Ẽ䝍䞊䝡䞁

Hitachi Zosen

Resource
waste
㈨※䛤䜏

Organic

waste
᭷ᶵ⣔䛤䜏

Burnable
ྍ⇞ṧ䛥
residue

Composting

facilities
ሁ⫧タ
䝡䞁

Glass

Surplus

power
వ㟁ຊ

⣬㢮

㔠ᒓ㢮

Paper Metal

(100 t/day)

Extension of
᭱⤊ฎศሙ
life of final
disposal site
䛾ᘏ

Selling Compost
to fertilizer factory
䝇䝷䝞䝲䛷䛾ᗫᲠ≀Ⓨ㟁ᴗ䠄䜲䝯䞊䝆䝣䝻䞊䠅
166

•Waste power generation
using 500t/day of MSW
•Power output is 6.75MW
•54,000MWh/year of
power generated.

12
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Energy Saving in Commercial Establishments

Introduction of High-Efficiency Air Conditioner System
This project was adopted as one of the financing program for 䠦䠟䠩
model㻌 projects in FY2015.
9 㻌 Participating company: NTT FACILITIES, INC.
9 㻌 Target: Tunjungan Plaza in Surabaya, Indonesia
9 㻌 Business expenses:㻌 about 230 million yen

High-efficiency turbo, chiller, pumps, cooling
towers,EMS
13

Drinking Water Supply
Ishikawa Engineering
Sale of inexpensive, good quality, and delicious drinking water through
cooperatives (150) that are made up of local communities (women’s groups)
Co-ops

Local subsidiary of Ishikawa
Engineering in Indonesia

Local Consumer Cooperative
(Women’s association)

Factories
Offices
Schools

Consumers
9 Reduced health risks
(tap water is not generally fit to drink)
9 Reduced costs for drinking water
167
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Support for Development of Green Growth
Promotion Plan in Haiphong
䛆Items under

h̲presentation material for COP22

Main Sectors

deliberation䛇

Energy

Transport

Cat Ba Island

• Necessary to
correct
inefficient use
of energy.

• Air and noise
pollution due
to traffic
congestion is
a problem.

• Waste, water,
and sewage
management
lags behind.
• Degradation
of natural
environment

• Improvement
s to systems
are overdue.
Preservation
of public
health is
pressing
need.

Waste
• No proper
disposal,
treatment,
resource
recycling.

(1) Baseline
and policy

Other Sectors
Water &
Sewage

Rainwater
Drainage

Environmental
Protection

Green
Production

• Floods during
heavy rain
are an issue.

• Serious water
quality, air and
noise pollution.

• No progress
in shift to
ecoindustries
from
traditional
models.

䚾Check of Related Items䚿
Confirm regulations,
legislation

Existing
master plans

Forecasts

Current industrial
situation

Understanding
market structure

Identify issues in each sector
(2) Developing
a Strategy

Consistency with GGS

Set vision, targets for each area, quantitative targets, and evaluation indicators
Main Sectors 䚾Examination of measures by sector (example) 䚿 Other Sectors
Energy

Waste

(3) Technical
Strategy
Development

• Separation
and recycling
of waste.
• Proper
treatment,
recycling of
waste.

(4) Strategy Testing
and Measurement
Tools
(5) Procurement
and Financing
(6) Compilation
of plan

• Support
development
of energy
conservation
plans based
energy
conservation
laws.

Transport

Cat Ba Island

• Urban
development
centered
around public
transport
(buses, etc.).

• Protection of
natural
environment.
• Waste
recycling.

Water &
Sewage

Rainwater
Drainage

Environmental
Protection

Green
Production

• Improve
water
purification
and
treatment
facilities
using the
Kitakyushu
Method.

• Flooding
prevention
measures
such as
improvement
s to levees
and pumping
stations.

• Measures to
deal with waste
gas in factories.
• Improvements to
wastewater
treatment
facilities.

• Promotion of
cleaner
production.
• Development
of green
agriculture.

Examine effects of improvement such as GHG emissions and the environment, generate approximate project costs
Verify feasibility and validity of measures, examine validation methodology after application of methodology
Examine project implementation risks, financing, contract methods, and project implementation schedule
Green growth promotion plan that is instrumental to the development of the GGS action plan

15

Hai Phong Green Growth Promotion Plan
Promoting 15 Pilot Projects㻌
䐟Separation
waste
ti and
d composting
ti off household
h
h
Waste

䐠Waste heat recovery power generation & utilization of industrial waste
䐡Recycling of e-waste

Energy
Transportation
Cat Ba Island

Water &
Sewage,
Rainwater
Drainage
Environmental
Protection
Green
Production

䐢Energy savings and introduction of decentralized energy systems in factories & buildings
䐣Introduction of low-emission buses
䐤Promotion of the use of public transportation
䐥Development of comprehensive resource recycling system
䐦Energy savings and introduction of renewable energy and EV buses in Cat Ba Island

䐧U-BCF expansion project
䐨Handicraft village wastewater measures
䐩Introduction of sewerage registry system
䐪Restoration of Tay Nam canal

䐫Development of air and noise monitoring systems
䐬Installation of high-efficiency furnaces in foundries
䐭Promotion of green agriculture
168
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Creation of Eco-Friendly Cement Factory
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Waste Heat Recovery
Power Generation

Utilization of Industrial Waste

䞉NTT Data Institute of Management
Consulting, Kawasaki Heavy Industries

Waste

䞉Siam City Public Company Limited
(Saraburi Province, Thailand)
㻌
䞉Adopted as FY 2016 JCM equipment
subsidy project
㻌
䞉Project scale: ~JPY 2.29 billion (subsidy of
JPY 580 million)

Waste emitters

VICEM HAIPHONG CEMENT

ACQ boiler

AMITA:

Sludge, dust㻌 &㻌 soot, Waste treatment operator
cinders, waste oil,
waste solvent, waste
acid, waste㻌 alkali,
Blending
slag, used 㻌 catalysts,
metal waste, waste
plastic, other

Alternative fuels
/resources

Horizontal
expansion

PH boiler

Cooling tower

Steam turbine building

Water treatment building

17

Conservation Projects on Cat Ba Island
Demonstration run of EV bus in
conjunction with solar power

Development of Comprehensive
Resource Recycling System

Low-carbon technical innovation creation
project for developing countries
㻌 Demonstration period: Dec 2015 to Feb 2020
㻌 Joint development by local company, Soft Energy
Controls, with a Chinese company (provider of
technologies to control storage batteries)
㻌 Introduction of first EV bus in Viet Nam
㻌 㻌 䞉Temporary import measures→Approved by
prime minister
㻌 㻌 䞉Demonstration run→Development of guidelines
by the Ministry of Transport

䞉Production of biogas from wet waste and sludge
䞉Ecological agriculture㻌 using liquid fertilizer
䞉Processing solid fuel from dry waste

169
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Introduction of U-BCF to Main Water Treatment Plant
h̲presentation material for COP22

Introduction of U-BCF from small-scale water treatment plant in
Hai Phong to main water treatment plant (using grant aid)
Regular treatment plant

Water source
(rivers, etc.)

Compared with conventional
advanced treatment
ȷConstruction costs: 1/2
ȷRunning costs: 1/20

Main water treatment plant
(An Duong Water Treatment Plant)

Expansion throughout Viet Nam and other countries in Southeast Asia
19

The Phnom Penh Miracle:
Creating a Sister City Relationship
Transfer of water distribution block technology (Phnom Penh, Cambodia)
Visit by Prime Minister Hun Sen in July 2015
Proposal by the Prime Minister to “conclude
a sister city relationship with Phnom Penh”

Rate of non-revenue water
(leakage, theft)
72%→8%
2005: Water declared potable
(The Phnom Penh Miracle)

March 29, 2016
Linked as sister
cities

170
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Project with Phnom Penh Capital City
h̲presentation material for COP22

Cambodia Climate Change Strategic Plan
Supporting the development of an action plan for the
climate change strategies of Phnom Penh Capital City
(1) Baseline
assessment㻌

㼃㼍㼟㼠㼑㻌

㻱㼚㼑㼞㼓㼥㻌

㼀㼞㼍㼚㼟㼜㼛㼞㼠㼍㼠㼕㼛㼚㻌

㼃㼍㼠㼑㼞㻌㼣㼛㼞㼗㼟㻌
㻒㻌㼟㼑㼣㼑㼞㼍㼓㼑㻌

㻱㼚㼢㼕㼞㼛㼚㼙㼑㼚㼠㼍㼘㻌
㼜㼞㼛㼠㼑㼏㼠㼕㼛㼚㻌

㻳㼞㼑㼑㼚㻌
㼜㼞㼛㼐㼡㼏㼠㼕㼛㼚㻌

Identification of specific issues for each area㻌
(2) Formulation
of strategy
(3) Detailed
policies and
measures

Set vision, targets, numerical targets and evaluation indicators for each sector

㼃㼍㼟㼠㼑㻌

㻱㼚㼑㼞㼓㼥㻌

㼀㼞㼍㼚㼟㼜㼛㼞㼠㼍㼠㼕㼛㼚㻌

㼃㼍㼠㼑㼞㻌㼣㼛㼞㼗㼟㻌
㻒㻌㼟㼑㼣㼑㼞㼍㼓㼑㻌

㻱㼚㼢㼕㼞㼛㼚㼙㼑㼚㼠㼍㼘㻌
㼜㼞㼛㼠㼑㼏㼠㼕㼛㼚㻌

㻳㼞㼑㼑㼚㻌
㼜㼞㼛㼐㼡㼏㼠㼕㼛㼚㻌

Pilot projects㻌

Pilot projects㻌

Pilot projects㻌

Pilot projects㻌

Pilot projects㻌

Pilot projects㻌

Kitakyushu Model
䠄Experience, know-how etc.) 㻌

(2014 – 2023)

Investigation of GHG emission reduction and effects of improvement on the environment,
etc. Determination of estimated projects cost

(4) Verification of strategies policies / measures
(5) Methods to create contracts and raise funds

21

Energy Savings in Large Shopping Mall
Aeon Mall Cambodia will introduce “solar power” and “high efficiency chillers” in
Aeon Mall II Phnom Penh (PPC, tentative name, scheduled to open in summer
2018).
㻌 㻌 㻌 䞉Adopted as a FY 2016 JCM equipment subsidy project
㻌 㻌 㻌 䞉Project scale: ~JPY 580 million (subsidy of JPY 230 million)

Create
strategy

Reduce
strategy

Solar power

Reduce power

Renewable energy

Use high efficiency chillers
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Aim to disseminate information
and contribute to the reduction
of CO2 emissions in Cambodia.

22

Benefits of Using Intercity Cooperation Frameworks
h̲presentation material for COP22

Cities are the stage for exporting
urban environmental infrastructure.
By taking advantage of intercity
cooperation:
9 It is possible to develop comprehensive projects from initial stages.
9 Long-term follow-up can be carried out after the project ends.
9 Direct access to partner city governments is possible and activities of
Japanese companies can be supported.
9 Human resources can be developed for the management and operations
of urban environmental infrastructure.

9 Objectives can be achieved in partner cities with fewer administrative
costs by facilitating the entry of private companies through public-private
partnerships (PPP).
23

Sharing Benefits as Part of Asia
Kitakyushu: Economic benefits
࣭Activate the local economy
࣭Create new industries by
learning from Asia

Asian Cities: Social benefits
࣭Improved lifestyles
࣭Solutions for environmental
issues
࣭Improved energy efficiency

A relationship of mutual learning and support!
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قओઅكॸঝपउऐॊ॥४ख़ॿঞش३ঙথ३५ॸभো

15
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ओઅ ঐঞش३॔पउऐॊ৲৾ੵৃषभ॥४ख़ॿঞش३ঙথোਫ਼ୈ
z H27ফ২भঐঞش३॔पउऐॊ৹ਪपथؚधਗ਼ਞभਏऋँॊ৲৾ੵৃषभ॥४ख़
ॿঞش३ঙথ३५ॸো॑ਫ਼ୈखऽखञ؛
z ॥४ख़ॿঞش३ঙথোपेॊCO2చટपणःथؚਰৣभेअपखऽखञ؛

¾ জই॓ঞথ५३ॼজड़
⋇௺ଁਗ਼ৡऊैभେਗ਼
⋈ॖছभႪਞেਛपऊऊॊમા
¾ উট४ख़ॡॺ३ॼজड़
⋉॥४ख़ॿঞش३ঙথ३५ॸਹ৷भञीभમقଠேफ़५كઞ৷
¾ ۄڸ2చٙ⋇ق+⋈ك-⋉

CO2చ ()=
⋇৺30,000t CO2 +

⋈৺30,000t CO2

-

⋉৺30,000t CO2

ٙ

৺30,000t CO2/ফ

¾ ા৷ৌટपणःथमؚ॥४ख़ॿঞش३ঙথभઅતधखथؚ150,000/1kWলৡ
धःअਯகऋँॊऒधऊैؚ5200kW ¼ 15ਐ ٙ 7.8
¾ ॥४ख़ॿঞش३ঙথभິ৷ফਯम15ফदँॊऒधऊै
CO2చટम1733.3/1tCO2धऩॊ؛ଓஃস50٫दँोयؚ867/1tCO2धऩॊ؛
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ओઅॻكথॼॖؚॳشথपउऐॊ&1*ং५োभऌ

ূવॻথॼॖঅग़থ॔॔থঅথඌયपম઼॑ऎঅग़থ॔ੵ੮৫ਁ
(Sonadeziٙ९ॼॹ४)मॹؚॕش८ঝঽभൾলफ़५చ॑৯धखथؚ2016ফऽदपਁ
ુୟଛ৷ृੵৃ৩ଛಶ৷भCNG(Compressed Natural Gasٙಓೠଠேफ़५)ং५555
पৱघॊੑ॑ैऊपखञ؛ৱપम6300VND(৺358000ਐ)भৄৢख؛
ੑऋযড়৩ভपഅੳऔोोयؚ९ॼॹ४म2015ফଜऽदपCNGং५162॑ৗ
ૠභোखؚଠேफ़५५ॱথॻ2ऊਚ॑ତघॊ؛2016ع2020ফपमؚ393॑භোखؚ
ଠேफ़५५ॱথॻ5ऊਚ॑ৗञपତघॊੑट؛

ॳشথযড়৩ভम2014ফؚदઈষघॊഠᄺ৲खञং५॑
ৗखःपେः౹इॊधુपؚभং५ਯ॑ੜृघञीؚ2017
ফऽदपڼۃڸং५300॑அिং५1680॑භোघॊৱউট४ख़
ॡॺ॑അੳखञ؛
2016ফ3া1॑ڼۃڸؚઞ৷खञং५ऋؚଡ଼ং५भگگقॵ
ॡঔথ॔থ५ड़থং५ॱشॼঝعবੇপ৾كपোऔोञ؛
http://www.viet-jo.com/news/economy/150601055803.html

http://news.finance.yahoo.co.jp/detail/20160303-00000076-scnf-world
17
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ফ
ঐঞش३॔؞ॖ५ढ़থॲঝ৫ય
पउऐॊણपणःथ
ق੧ك

॔४॔ຍಞ৲७থॱش
ফা

ফঐঞش३॔؞ॖ५ढ़থॲঝ৫યपउऐॊણपणःथق੧ك
ফभঐঞش३॔؞ॖ५ढ़থॲঝ৫યपउऐॊਨృପ॔४॔ຍಞ৲७থ
ॱشभણपणःथؚਰৣप੶ൗघॊ؛
੧੯

ன৫হ୳ق੫ك



ॖ५ढ़থॲঝ৫યषभఀಣਗ਼ಉো

؞ఀಣਗ਼قৗளકসग़থ४ॽ॔জথॢك
؞॥থএ५ॺق௫खःك



ॖ५ढ़থॲঝ৫યऊैभ७ওথॺਉમஔহ

؞ఀಣभ७ওথॺਉમ৲॔قॱك



ঃ३ॢॲথੵ੮॥४ख़ॿহ

؞॥४ख़ॿقৗளકসग़থ४ॽ॔জথॢؚ
୕ਗ਼ਃك



४ঙشঝংঝૹਝषभৈ૨૬৹३५ॸ
োহ

؞ৈ૨૬৹३५ॸق177ই॓३জॸॕش६ك
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䐟䜲䝇䜹䞁䝎䝹㛤Ⓨ༊䜈䛾ᗫᲠ≀Ⓨ㟁➼ᑟධ䠄䠅

ফাप৫औोञَٔীશઽૐউটॢছُ॑ঋش५पಹఀಣभীશઽૐभජೲ॑ষःؚ
উছ؞؞সരमজঘش५؞জ१ॖॡঝؚ୫ષఀಣम॥থএ५ॺؚથਹ৷ऋखःजभ૭पण
ःथमఀಣਗ਼भમधखؚਈી૪ীৃभ⎫؞ළഉೂउेल&2ൾলచ॑৯घ؛
ঐঞش३॔दभ௫खः⌆॥থএ५ॺੌाহ
উছ

ٔ



जभ
૭
जभ
ਂ

ڀ

௫खः⌆
ఀಣ
ਗ਼

হ
ੇ
ੇ

ᇊෝ৲
৲

ਝ
ਝ

ᇊෝஔ

ڀ

ਲ਼ਗ਼

୫ષ
ఀಣ

॥থএ५ॺ

ڀ

ੇ

সര

ীશઽૐউটॢছ॑ঋ␗५
धखञઽૐ্ૄभનয়



୫ષఀಣ
ઽૐઈဦ


ق୫ષك

ෝમੵৃ





জঘش५
জ१ॖॡঝ

ఀಣਗ਼ਝ

ӄҴӏӢӡਗ਼ਃ

ӒӢҶӛ

ৗளકসҸӡӀӢӊҵӜӡҼӢ⌆

ਈી૪ীৃ

ӁӈҴҺັ

2

䐠䜲䝇䜹䞁䝎䝹㛤Ⓨ༊䛛䜙䛾䝉䝯䞁䝖ཎ⇞ᩱ౪⤥ᴗᵆᵇ
ਨృପग़॥ॱक़থपੵৃ઼॑ऎ॔ॱऋ७ছথ०شঝପप૦ਝभ୭ৱ౺ଲୗਚपؚॖ५
ढ़থॲঝ৫યभఀಣ॑ઽૐखघॊऒधदؚયभગৱ౺৲૨॑৯घ؛ৎप॔
ॱभଲୗਚभ༎௮૨॑৯घ؛
ْ॔ॱ୭ৱ౺ଲୗਚपणःथٓ
؞୭ৱ౺ଲୗਚभ૦ਝ؟७ছথ०شঝପ
؞ఀಣभઽૐৌୠ؟ঐঞشਣभପ

ল๕َ؟ਛফ২ऋব୭ਓਲਗன৫হ৲യਤਜُقঐঞش३॔বपउऐॊఀಣभગৱ౺৲হكਜਾઔછফাेॉ

॔ॱৱ౺୭হभॖওش४

ॖ५ढ़থॲঝ৫યऊैभఀಣઽૐ

عNP
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䐡䝟䝅䜾䝎䞁ᕷᕤᴗᅋᆅ䝁䝆䜵䝛ᴗᵆᵇ

ূ؞फ़५भভऋলৱघॊफ़५ঐঞش३॔ग़ॿঝॠॻ॔شংথ५ऋঌॼথପदূঞॢঝشউ؞
ঐঞش३॔ष॥४ख़ॿ॑রੱधखञग़ॿঝॠش१شঅ५॑खथःॊ؛
؞মঔॹঝ॑ঃ३ॢॲথੵ੮भল॥থউঞॵॡ५षன৫घॊऒध॑৯घ؛
॥४ख़ॿওشढ़ଓ؟ৗளકসग़থ४ॽ॔জথॢ୕ؚਗ਼ਃ
ূঞॢঝشউ؞ঐঞش३॔षभग़ॿঝॠش१شঅ५ঔॹঝ

؞फ़५ঐঞش३॔ग़ॿঝॠॻ॔شংথ५मؚ३५ॸ
भਝੑؚੵؚમ৹ؚਝभওথॸॼথ५॑
खؚग़ॿঝॠش१شঅ५મস॑ਭ୩

फ़५ঐঞ␗३॔

؞फ़५ঐঞش३॔ग़ॿঝॠॻ॔شংথ५मূؚफ़५
ভभग़ॿঝॠॻ॔شংথ५धफ़५ঐঞش३॔
ऋુਝয়खञ੫दँॉؚफ़५ॱشঅথ॥४ख़ॿ
ঞش३ঙথ३५ॸ 0:¼੦ؚ୯Ꮦऌॖছહऌ
॑৳થ

फ़५ঐঞ␗३॔ग़ॿঝॠ␗॔ॻংথ५

ূ؞ঞॢঝشউ؞ঐঞش३॔मؚঌॼথପभ3HUDL )UHH
,QGXVWULDO=RQHपয়घॊ7RUD\,QGXVWULHVؚ
3HQIDEULFؚ3HQILEUHؚ7RUD\3ODVWLFV

ଠே
फ़५

ీ؞৺मফेॉফ
ূ؞ঞડम৵ૠெभਝৱदग़ॿঝॠش॥५ॺऋచ
दऌؚ৺٫भग़ॿधؚ৺٫भ&2ൾলచق
ৄाك

फ़५મস

ਗ਼ৡ

Ⴊਞ

ग़ॿঝॠش
१شঅ५મস
ূঞॢঝشউ؞
ঐঞش३॔

4

䐢䝆䝵䝩䞊䝹䝞䝹ᕷၟᴗタ䜈䛾㧗ຠ⋡✵ㄪ䝅䝇䝔䝮ᑟධᴗ㻔㻕㻕
মহदमؚ४ঙشঝংঝਈপૠெभ३ঙॵআথॢঔشঝق४ঙشঝংঝ؞३ॸॕ؞५ॡग़॔
ಉكभใோ૬৹३५ॸ॑௺ওشढ़شभৈ૨३५ॸपোो౹इॊऒधदؚആટफ़५भൾল
చभਈপ৲॑৯घ؛ৈःग़ॿਙચ॑इञৈ૨ഐ๋ਃधഐేྶ॑ੌा়ॎचॊऒधदؚ३५
ॸ৸৬धखथপऌऩग़ॿਙચ॑มखؚਗ਼ৡાभచ॑৯घ؛
ق५ছংখदभథ๚হभૠெम৺ك
䝆䝵䝩䞊䝹䝞䝹䞉䝅䝔䜱䞉䝇䜽䜶䜰䠄ၟᴗタ䠅

䛆ᐇయไ䠄㻕䛇
䝆䝵䝩䞊䝹䝞䝹䞉䝅
䝔䜱䞉䝇䜽䜶䜰䠄䠅

⎔ቃ┬
⿵ ຓ

䠪䠰䠰
䝣䜯䝅䝸䝔䜱䞊䝈
䝥䝻䝆䜵䜽䝖⤫ᣓ

༠ᐃ
Ⓨὀ
タഛ

⌧ᆅタഛ⥔ᣢ⟶⌮
♫㻔ᮍᐃ䠅

䠪䠰䠰䝕䞊䝍⤒Ⴀ◊✲ᡤ

᪥⣔ᴗ

㻹㻾㼂᪉ἲㄽ䛾ᨭ➼

䝏䝷䞊䛾⣡ධ

ᨭ 

ᕞᕷ

❹ᕤ

䝣䝻䜰ᩘ

ഛ⪃

㻝㻥㻥㻡㻌ᖺ

ᆅୖ㻡㝵

䜸䝣䜱䝇䝡䝹㻟㻢㝵䛸ేタ
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JCMਝଓஃ५य़ش॑ਹ৷खञभग़ॿਫ਼ୈ૾யप
ঢ়घॊउઊ়चৱમ
ઙૄভ৽ॱشॹۉۉۃଢ଼ਚ
ভ؞୭ਅറ॥থ१ঝॸॕথॢঘॽॵॺ
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॥४ख़ॿোपঢ়घॊਫ਼ୈ  طਫ਼ୈॣش५भীథ
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قাكभउઊ়चઍ॑౷ऽइؚ॥४ख़ॿোपঢ়खऽखथؚ০मਰৣणभॣش५पणःथੂ  ؚ
ৱપ  ؚফઽ૭ચપ  ؚৱઽभপऽऊऩ॑ষःऽखञ؛
ਃர

Aق5.2MWك

Bق17.5MWك

Cق28.3MWك

ਗ਼লৡ(kWك

5,270

17,530

28,350

Ⴊਞেقt/hك

14

37.2

44.4

માقm3N/hك

1,617

4,639

6,481

ੂৱ*1
قਜ਼؟JPYك

79,050ਐ
(790,500,000)

262,950ਐ
(2,629,500,000)

425,250ਐ
(4,252,500,000)

ঁॻشા৷

63,240ਐ
(632,400,000)

21360ਐ
(2,103,600,000)

34200ਐ
(3,402,000,000)

૦ਝા৷

15,810ਐ
(158,100,000)

52,590ਐ
(525,900,000)

85,050ਐ
(850,500,000)

ੂৱ*2

(ྚइહऐાஅि)

*1 ؟1ۚWँञॉ150,000द
*2ੂ؟ৱभअठؚ૦ਝાق૦ണੵহقਃ༊ਝ઼ৃਚभତಉككऋ15-20%ॻشঁؚા৷ྚقइહऐાஅिكऋ75-80%ྚ؛इ
હऐાमॻشঁؚા৷भ10%

$ؚ%&ؚभ॥४ख़ॿपउऐॊੂ  ؚৱપ  ؚফઽ૭ચપ  ؚৱઽ॑घॊपँञॉڰؚण
भ३ॼজड़धؚजोझोଓஃসभથॉ૮खभڮঃॱشথؚੑڴঃॱشথ॑୳खऽखञ؛
ଓஃসँॉ
ଓஃসऩख

⋇ਗ਼ৡ؞फ़५મসྚइ઼ऌ
⋈ਗ਼ৡમসகऑ؞फ़५મসྚइ઼ऌ
⋉ਗ਼ৡમসྚइ઼ऌ؞फ़५મসகऑ
⋊ਗ਼ৡ؞फ़५મসகऑ
3
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ڭ॥४ख़ॿোपঢ়घॊਫ਼ୈ
भ੯

ط

ਫ਼ୈॣش५भীథ

؞Ⴊਞ40t/h॑୳खञৃ়भ੯मਰৣधऩॉऽघ؛
Aق5.2MWك:फ़५ग़থ४থ

Bق17.5MW؟كफ़५ॱشঅথ

Cق28.3MWك:
फ़५ॱشঅথ

؞॥४ख़ॿपेॊႪਞেਛਂଌী
(৺26t/h)॑ใோॖছشऊैभႪਞ
েਛ(50t/h)ेॉଓౄ؛
؞ใோॖছشदम24t/hী(48%)भ
Ⴊਞऋधऩॊ
؞48%भॖছشਹ৷॥५ॺ॑ফ
ઽ૭ચપधखथੑ

؞37.2tभႪਞেऋ૭ચदँ
ॊऋؚႪਞেਛਂଌ2.8t/hী
॑ใோॖছشऊैଓౄ؛
؞ใோॖছشदम47.2t/hী
(94%)भႪਞऋधऩॊ
قॖছ૨ऋப৲घॊೃك
؞94%ীभॖছشਹ৷॥५ॺ
॑ফઽ૭ચપधखथੑ

؞44.4tभႪਞেऋ૭
ચदँॊञीؚใோ
ॖছشभ༎௮॑ૃद
ऌॊ؛
؞ॖছشਹ৷॥५ॺ
॑ফઽ૭ચપधख
थੑ

ੂৱ

79,050ਐ

262,950ਐ

425,250ਐ

184,065,000/ফ

297,675,000

ওথॸॼথ५ા

5,533,5000/ফ
ੂৱपৌखथফ6-7%

ਃர

ใோॖছشभඞः

फ़५મস
(RM/mmBTU)
ਗ਼ৡમস
(RM/kWh)
ফ༎௮ৎਯ
(ৎ/ফ)

ੂৱपৌखथফ6-7%
7ফप1ؚঈঞॻشभड़شংششঝ

18.35قग़॥ঀঐॖ२شਫ਼ୈৎपओઞ৷औोथःञમफ़५ك
ͤफ़५મসகऑঃॱشথ؟ফ3RMகऑघॊध୳
0.246 ્قੵ৷ਗ਼ਞમসभআشॡ؞ड़ইআشॡৎ1kWhभك
ͤਗ਼ৡમসகऑঃॱشথ؟ফ૨5%ध୳
7,920
ͤ24ৎ¼330धෘ

؞ਰৣලऩટ॑उંखखऽघऋؚถऩટपणऌऽखथमؚશ॑ओ༮ऎटऔः؛
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भ੯⋇

ط

ਫ਼ୈॣش५भীథ
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০भ॥४ख़ॿোपऐञਫ਼ୈટपणऌऽखथؚਰৣभਡपणःथओਔःञटऐोय
धઓःऽघ؛
॥४ख़ॿোपेॊਗ਼મসपणःथ
 ॥४ख़ॿোपेॊਗ਼મসमَؚ॥४ख़ॿোखऩऊढञৃ়ؚTNBऊैභো
खथःञਗ਼ৡમসُधखथखथउॉऽघ؛০ਫ਼ୈमਏदघऋؚTNBषभ
ਲ਼ਗ਼पणःथ০मઅൟखथउॉऽच॒؛
ْਫ਼ୈखथःऩःూବٓ
 जुजुਲ਼ਗ਼ऋ૭ચऩभऊऋਂदँॊ
 قTNBषभਲ਼ਗ਼ऋ૭ચदँॊৃ়كTNBषभਲ਼ਗ਼તऋਂदँॊ
 ਗ਼ৡਏੇभಲਢखञਫ਼ୈऋਏदँॊञी

 ০ਫ਼ୈखञ३ॼজड़दमؚਗ਼ৡ॑ਲ਼ਗ਼॑અൟखथःऩःञीؚਗ਼ૠெभ
পऌः॥४ख़ॿपउऐॊৱઽऋশऎਝऔोथखऽढथउॉऽघ؛
 ਗ਼ৡ॑ਲ਼ਗ਼दऌॊऒधऋનपऩोयؚਲ਼ਗ਼તऊैखؚ০ਫ਼ୈखञ३
ॼজड़पउऐॊৱઽुಢऎऩॉऽघ؛

5
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ڭ॥४ख़ॿোपঢ়घॊਫ਼ୈ
भ੯⋈

ط

ਫ਼ୈॣش५भীథ

॥४ख़ॿোपेॊႪਞपणःथ
 ॥४ख़ॿपेॊႪਞেमਈপ40t/hदखथउॉऽघ؛
 ০ਫ਼ୈखञ॥४ख़ॿभૠெपेढथमؚႪਞऋেघॊॣش५ऋओकः
ऽघऋَؚႪਞ॑ਲ਼खञৃ়ُपणःथमઅൟखथउॉऽच॒؛
ْਫ਼ୈखथःऩःూବٓ
 Ⴊਞभਲ਼ऩैलपႪਞभਏऋਂदँॊञी
 ਗ਼ৡध౮ऩॉؚஔॖথইছऊैତघॊਏऋँॊञीؚႪਞभਲ਼पणः
थभলभओৄੰ॑ୂःञदਫ਼ୈ॑ਤीॊऒधऋऽखःधਖ਼खञञी

फ़५ॱشঅথभঈঞॻشपणःथ
 7ফप1भঈঞॻشઐఌાमஅऽोथउॉऽच॒؛
 োभ॥४ख़ॿऋৠधো੯ؚਝ઼ৃਚಉभఢఈ୭ऋৠऽैऩःधા৷
ਝऋखःञी

 ০मँऎऽदुপऽऊऩदओकःऽघ؛॥४ख़ॿঞش३ঙথ॑োखञৃ
়भఢఈਃஓभਏ౯ृਝ઼ৃਚभ୭੯ಉपेॉघॊ૭ચਙऋओकःऽघ؛
193
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ڭ॥४ख़ॿোपঢ়घॊਫ਼ୈ
⋇ਗ਼ৡ؞फ़५મসྚइ઼ऌ

ط

ਫ਼ୈॣش५भীథ

l̲Discussion material withA

⋇ਗ਼ৡ؞फ़५મসྚइ઼ऌभৃ়ؚमਰৣभधउॉधऩॉऽघ؛
ਃர
॥४ख़ॿA
ق5.2MW؟ك
फ़५ग़থ४থ
॥४ख़ॿB
(17.5MW)؟
फ़५ॱشঅথ
॥४ख़ॿC
(28.3MW)؟
फ़५ॱشঅথ

ৱઽ

ଓஃসऩख

ଓஃসँॉ

৺6ফ

৺3ফ

ফઽ૭ચપ
ৱઽ

৺13,760ਐ
৺8ফ

ফઽ૭ચપ
ৱઽ

৺4ফ
৺34,645ਐ9,000

৺8ফ

ফઽ૭ચપ

৺4ফ
৺53,854ਐ5,000

• ॥४ख़ॿૠெऋপऌऎऩॊऺनؚৱઽमশऎपऩॉऽघ؛
• ञटखؚਗ਼ৡ؞फ़५મসऋ০கऋॉखऩः৳मऩःञीृृؚਠৰदमऩः
ঃॱشথधઅइऽघ؛
• ଓஃসऩखद৺6ফऊै8ফؚଓஃসँॉभৃ়दؚ৺3ফऊै4ফदभઽऋ૭ચदघ؛

7
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ڭ॥४ख़ॿোपঢ়घॊਫ਼ୈ  طਫ਼ୈॣش५भীథ
⋈ਗ਼ৡમসகऑ؞फ़५મসྚइ઼ऌ
⋈ਗ਼ৡમসகऑ؞फ़५મসྚइ઼ऌभৃ়ؚमਰৣभधउॉधऩॉऽघ؛
ਃர
॥४ख़ॿA
ق5.2MW؟ك
फ़५ग़থ४থ
॥४ख़ॿB
(17.5MW)؟
फ़५ॱشঅথ
॥४ख़ॿC
(28.3MW)؟
फ़५ॱشঅথ

ৱઽ
ফઽ૭ચપ
ৱઽ
ফઽ૭ચપ
ৱઽ
ফઽ૭ચપ

ଓஃসऩख

ଓஃসँॉ

৺5ফ

৺3ফ

ੂফ২؟৺13,760ਐ
ق2ফ৯ਰఋؚফ5%ङणਗ਼ৡમসऋகऑك
৺6ফ

৺4ফ

ੂফ২؟৺34,645ਐ9,000
ق2ফ৯ਰఋؚফ5%ङणਗ਼ৡમসऋகऑك
৺6ফ

৺4ফ

ੂফ২؟৺53,854ਐ5,000
ق2ফ৯ਰఋؚফ5%ङणਗ਼ৡમসऋகऑك

• ॥४ख़ॿૠெऋপऌऎऩॊऺनফँञॉभਗ਼ऋऎऩॊञीؚਗ਼ৡમসभக
ऋॉपൣःؚফઽ૭ચપऋੜਸखऽघ؛जभञीಢदभৱઽऋ૭ચदघ؛
• ଓஃসऩखद৺5ফऊै6ফؚଓஃসँॉभৃ়दؚ৺3ফऊै4ফदभઽऋ૭ચदघ؛
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8

ڭ॥४ख़ॿোपঢ়घॊਫ਼ୈ  طਫ਼ୈॣش५भীథ
⋉ਗ਼ৡમসྚइ઼ऌ؞फ़५મসகऑ

l̲Discussion material withA

⋉ਗ਼ৡમসྚइ઼ऌ؞फ़५મসகऑभৃ়ؚमਰৣभधउॉधऩॉऽघ؛
ਃர
॥४ख़ॿA
ق5.2MW؟ك
फ़५ग़থ४থ
॥४ख़ॿB
(17.5MW)؟
फ़५ॱشঅথ
॥४ख़ॿC
(28.3MW)؟
फ़५ॱشঅথ

ৱઽ
ফઽ૭ચપ

ઽਂ૭

৺4ফ

ઽਂ૭

ઽਂ૭

ੂফ২؟৺34,645ਐ9,000
ق2ফ৯ਰఋؚফگMYRङणफ़५મসऋகऑك

ৱઽ
ফઽ૭ચપ

ଓஃসँॉ

ੂফ২؟৺13,760ਐ
ق2ফ৯ਰఋؚফگMYRङणफ़५મসऋகऑك

ৱઽ
ফઽ૭ચપ

ଓஃসऩख

ઽਂ૭

ઽਂ૭

ੂফ২؟৺53,854ਐ5,000
ق2ফ৯ਰఋؚফگMYRङणफ़५મসऋகऑك

• ॥४ख़ॿૠெऋপऌऎऩॊऺनফँञॉभਗ਼ऋऎऩॉऽघऋؚফभफ़५
માपৌघॊफ़५મসऋؚਗ਼ઽஇेॉॊञीؚৱઽऋखः૾யपऩ
ॉऽघ؛
• ॥४ख़ॿোपउःथमुढधुॿफ़ॸॕঈऩঃॱشথधइऽघ؛
• ॥४ख़ॿAق5.2MWكदଓஃসँॉभৃ়द৺4ফदभઽऋ૭ચदघ؛
9
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ڭ॥४ख़ॿোपঢ়घॊਫ਼ୈ
⋊ਗ਼ৡ؞फ़५મসகऑ

ط

ਫ਼ୈॣش५भীథ

⋊ਗ਼ৡ؞फ़५મসधुपகऑभৃ়ؚमਰৣभधउॉधऩॉऽघ؛
ਃர
॥४ख़ॿA
ق5.2MW؟ك
फ़५ग़থ४থ
॥४ख़ॿB
(17.5MW)؟
फ़५ॱشঅথ
॥४ख़ॿC
(28.3MW)؟
फ़५ॱشঅথ
•
•
•

ৱઽ
ফઽ૭ચપ
ৱઽ
ফઽ૭ચપ
ৱઽ
ফઽ૭ચપ

ଓஃসऩख

ଓஃসँॉ

৺6ফ

৺3ফ

ੂফ২؟৺13,760ਐ
ق2ফ৯ਰఋؚফ5%ङणਗ਼ৡમসऋகऑك
ق2ফ৯ਰఋؚফ3MYRङणफ़५મসऋகऑك
৺10ফ

৺ڱফ

ੂফ২؟৺34,645ਐ9,000
ق2ফ৯ਰఋؚফ5%ङणਗ਼ৡમসऋகऑك
ق2ফ৯ਰఋؚফ3MYRङणफ़५મসऋகऑك
৺10ফ

৺5ফ

ੂফ২؟৺53,854ਐ5,000
ق2ফ৯ਰఋؚফ5%ङणਗ਼ৡમসऋகऑك
ق2ফ৯ਰఋؚফ3MYRङणफ़५મসऋகऑك

॥४ख़ॿૠெऋপऌऎऩॊऺनમાऋऎऩॉऽघऋؚਠৎਡदमਗ਼ীभਲ਼ਗ਼॑અൟख
थःऩःञीؚৱઽपৎ॑ਏखऽघ؛
ऒोऽदਗ਼ৡ؞फ़५મসधुपகऋॉखथऌथःॊधःअ৽༬ऊैؚ॥४ख़ॿোभुढधु
ਠৰऩঃॱشথधइऽघ؛
ଓஃসऩखद৺6ফऊै10ফؚଓஃসँॉभৃ়दؚ৺3ফऊै5ফदभઽऋ૭ચदघ؛
195
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ڭ॥४ख़ॿোपঢ়घॊਫ਼ୈ
ฐ

ط

ਫ਼ୈॣش५भীథ

l̲Discussion material withA

॥४ख़ॿোपँञढथभੂؚৱؚফઽ૭ચપؚৱઽपणःथؚਗ਼ৡ؞
फ़५મসभྚइ઼ऌऩैलपகऑ॑୳खؚপऽऊऩ॑ষःऽखञ؛

 ਗ਼ৡ؞फ़५મসྚइ઼ऌभৃ়पؚ॥४ख़ॿ॑োघोयؚऩৱ
ઽपथੂৱપभઽऋ૭ચदघ؛खऊखऩऋैؚਗ਼ৡ؞फ़५મসध
ुपகऋॉखऩःधःअ৳ऋऩःञीؚਗ਼ৡ؞फ़५મসऋகऋॉघॊ
ৃ়॑୳खञਫ਼ୈऋਏऊधઅइऽघ؛
 ঐঞش३॔पउऐॊૌுभਗ਼ৡ؞फ़५મসभகऑ૾ய॑༓ाॊधؚਈुਠ
૾प໌खथःॊधઓॎोॊभम⋊َؚਗ਼ৡ؞फ़५મসகऑघॊৃ়ُऋؚ
ਈुਠ૾प໌खथःॊधઓॎोऽघऋؚ३ॼজड़दभਫ਼ୈટ॑౷ऽइؚ
়ऩਖ਼॑खथःञटऐोयधઅइथउॉऽघ؛

11
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 ০भਫ਼ୈभਤी্
০भਤी্पणःथؚਰৣभेअपઅइथउॉऽघ؛

 ुओৼऔचथຘऌऽखञऋؚਠਰभถਫ਼ୈभञीपमؚग़থ४ॽ
॔জথॢভभਠનੳऋऽोऽघ؛
ुقखऎमؚถऩউট७५ইটشಉभॹ॑ॱشຘऎऒधऋ૭ચदँोयؚਠ
નੳप৻౹घॊऒधऋ૭ચऊुੴोऽच॒ك؛
 ਠঐঞش३॔मবॡঞ४ॵॺ২भ౧বदमँॉऽच॒ऋؚ౧दऌ
ञమदJCMਝଓஃহಉपணடऋदऌॊेअؚਬऌਢऌถऩਫ਼ୈ॑ষअ
दघ؛

196
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m̲Discussion material withB

JCM५य़ش॑ણ৷खञഐేಠಛभોஉषभ
୬഻ঃॿঝোपঢ়घॊ୯ਸੲਾ
ઙૄভ৽ॱشॹۉۉۃଢ଼ਚ
ভ؞୭ਅറ॥থ१ঝॸॕথॢঘॽॵॺ
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ऒोऽदभ৽༬भનੳध০भओਾઔઍ

 ऽदभउઊ়चदमؚ౪भಠಛોஉभਘ২पणःथؚ1m2ँञॉ10kgभິऋँॊु
भधखथؚഐేಠಛોஉषभ୬഻ঃॿঝਝ઼पणःथؚHIT୬഻ਗ਼ঔ४গشঝ॑पৱ
ઽফਯभ३গঞش३ঙথટ॑ओਾઔऔचथःञटऌऽखञ؛
 ঃॿঝमؚৈ૨दमँॊुभभৈતदँॉؚৱઽফਯऋশऎऩॊऒध॑౷ऽइؚ০
भउઊ়चदमؚ૨म༄ॊुभभؚતऋᆛऩরবଲभঃॿঝ॑োघॊৃ়भৱ
ઽফਯभপऽऊऩ३গঞش३ঙথટ॑ओਾઔऔचथःञटऌऽघ؛ञटखؚતमःु
भभؚਗ਼૨ऋৣऋॊऒधऊैؚৱઽফਯभఒमाैोऽच॒दखञ؛
 ୬഻ঃॿঝওشढ़ेॉؚ୬഻ঃॿঝदਗ਼खञਗ਼ৡ॑ঽੇાघॊৃ়पमؚใਝभਗ਼ਞ
ਝभଦ૾யपेढथؚઞ৷૭ચऩਗ਼ऋంకऔोॊधःअੲਾुँॉິؚधોஉभ
ઁऔटऐदमਝ઼૭ચऩ୬഻ঃॿঝभූਯमৠीैोऩःेअदघऋؚઅகधखथओ༮ः
ञटऐोयधோगऽघ؛

198
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قગൕكഐేಠಛभોஉषभ୬഻ঃॿঝ॑ਝ઼घॊभ३গঞش३ঙথ
মଲभ୬഻ঃॿঝ॑োखञৃ়

3
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قગൕكഐేಠಛभોஉषभ୬഻ঃॿঝਝ઼भओ੧

قओઅ ؟+,7୬഻ਗ਼ঔ४গشঝقૄ؟9%+16- كभ੯ಉك
ਗ਼ਞॹॱش

੦


ୡ

੯
ৣ

ૄ؟VBHN240SJ25

ਈপলৡقWك

240

ਈপਗ਼౺ਗ਼ಓقVك

43.6

ਈপলৡਗ਼قAك

5.51

৫ଣਗ਼ಓقVك

52.4

ಢ൪ਗ਼قAك

5.85

ਈপதૌતਗ਼ৡقAك

ਗ਼ਞॹॱش
ৢ
ଞ
༎
௮

੯
ৣ

15

ૄ؟VBHN240SJ25

ਈপলৡقWك

183.2

ਈপਗ਼౺ਗ਼ಓقVك

41.7

ਈপলৡਗ਼قAك

4.39

৫ଣਗ਼ಓقVك

49.7

ಢ൪ਗ਼قAك

4.71

ਈপதૌતਗ਼ৡقAك

15

ଲୗಅઍਗ਼ৡق%ك

+10/-5

ଲୗಅઍਗ਼ৡق%ك

+10/-5

ਈপ३५ॸਗ਼ಓقVك

1,000

ਈপ३५ॸਗ਼ಓقVك

1,000

અ؟૬ਞସ؟1.5ؚස২=1,000W/m2ؚ७ঝആ২؟25Υ

ਗ਼ਞॹॱش

અ؟૬ਞସ؟1.5ؚස২=800W/m2ؚ७ঝആ২؟20Υؚ௯ச؟1m/s

ૄ؟VBHN240SJ25

ਈপলৡقWك

45.9


ස
২

ਈপਗ਼౺ਗ਼ಓقVك

42.2

ਈপলৡਗ਼قAك

1.09

৫ଣਗ਼ಓقVك

49.0

20
٫

ಢ൪ਗ਼قAك

1.17

ਈপதૌતਗ਼ৡقAك

ْ७ঝଡୗٓ
தු॔ঔঝই॓५
३জ॥থಽ

15

ଲୗಅઍਗ਼ৡق%ك

+10/-5

ਈপ३५ॸਗ਼ಓقVك

1,000

અ؟૬ਞସ؟1.5ؚස২=200W/m2ؚ७ঝആ২؟25Υ
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ਗ਼ா

ුအ३জ॥থक़ख़ঁ
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ল๕؟ঃॼ९ॽॵॡढ़ॱটॢ
4

 قગൕكഐేಠಛभોஉषभ୬഻ঃॿঝਝ઼भओ੧
মଲभ୬഻ঃॿঝ॑োखञৃ়भফਗ਼भਫ਼ୈ
•

m̲Discussion material withB

ഐేಠಛોஉप୬഻ঃॿঝোखञৃ়ؚফਗ਼قكमؚN:Kध
ऩॉऽघ؛

ْ୬഻ঃॿঝभਗ਼भૄٓ
•

୬഻ঃॿঝपेॊਗ਼मਰৣभૄदीैोऽघ؛

ফਗ਼ਗ਼ৡقkWh/y=ك
୬഻ਗ਼ঃॿঝූਯ¼1ූँञॉभ୬഻ਗ਼ঃॿঝએقm2¼كએँञॉभೝقkWh/m2؞ফك
¼୬഻ਗ਼ঃॿঝभਗ਼૨¼୬഻ਗ਼३५ॸभ३५ॸ૨

ْਗ਼भ੯ٓ

•

ූँञॉभ୬഻ਗ਼ঃॿঝએ؟P
୬഻ঃॿঝූਯ؟PÙP¼ ූ قોஉभ૾ಉपेॉোූਯऋ৸৬ූਯभभৃ়
॑୳ك
એँञॉभೝقN:KP؞ফ؟كN:KP؞¼ N:KP؞ফق४ঙشঝংঝभ
ਯக॑ઞ৷ك
୬഻ਗ਼ঃॿঝभਗ਼૨قكق؟9%+16-भुभ॑ઞ৷ك

•

୬഻३५ॸभ३५ॸ૨ق؟ঃॼ९ॽॵॡਯக॑ઞ৷ك

•
•
•

ූ¼P¼N:KP؞ফ¼¼ N:Kফ

ْফਗ਼قN:Kফ ٓكN:K
5
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 قગൕكഐేಠಛभોஉषभ୬഻ঃॿঝਝ઼भओ੧
মभ୬഻ঃॿঝ॑োखञৃ়भ&2ൾলచभਫ਼ୈ

•

ഐేಠಛોஉपোखञ୬഻ঃॿঝਗ਼पेॊ&2ൾলచقكमؚফउे
जW&2धऩॉऽघ؛

ْ&2ൾলచૄٓ
• &2ൾলచमਰৣभૄदলऔोऽघ؛
ফCO2ൾলచقt-CO2/ফ=كফभਗ਼قkWh¼كCO2ൾলచબਯقt-CO2/kWhك

ْ&2ൾলచभ੯ٓ
• ফਗ਼؟N:Kফ
• ঐঞش३॔पउऐॊ&2ൾলબਯ؟J&2N:KقW&2N:Kك
N:Kফ¼W&2N:K

W&2ফ

ْফँञॉभ୬഻ঃॿঝোपेॊ&2ൾলచقW&2ফٓك
ْ

৺W&2ফ
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 قગൕكഐేಠಛभોஉषभ୬഻ঃॿঝਝ઼भओ੧
m̲Discussion material withB
ঃॼ९ॽॵॡଲभ୬഻ঃॿঝ॑োखञৃ়भফਗ਼ৡમসచभ
ਫ਼ୈ
•

୬഻ঃॿঝ॑ಠಛોஉपਝ઼खञৃ়ؚফق50كभਗ਼ৡમ
সभచपणऩऋॉऽघ؛

ْਗ਼ৡમসచૄٓ
• ਗ਼ৡમসచमਰৣभૄदলऔोऽघ؛
ফਗ਼ৡમসచق/ফ=كফभਗ਼قkWh¼ك1kWhँञॉभੵ৷ਗ਼ৡમস(রக)قRM/kWhك

ْਗ਼ৡમসచभ੯ٓ
• ফਗ਼؟N:Kফ
• N:Kँञॉभੵ৷ਗ਼ৡમস রக ؟50N:K
• 50 दఌ
N:Kফ¼50N:K¼ 
 ফ

N:ँञॉभੵ৷ਗ਼ৡમসमؚফা
ऊैभৗમস৬௺पउऐॊੵ৷ਗ਼ਞમস
قআشॡ؞ड़ইআشॡஅिكभরக

ْফँञॉभਗ਼ৡમসచقফٓك
ْ

ফ
7
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 قગൕكഐేಠಛभોஉषभ୬഻ঃॿঝਝ઼भओ੧
মଲभ୬഻ঃॿঝ॑োखञৃ়भ৽ੋਙ௬भਫ਼ୈ
•

୬഻ঃॿঝූ॑ಠಛોஉपਝ઼खञৃ়ؚৱઽফमফؚෘप-&0ਝଓ
ஃ॑ਹ৷खञৃ়भৱઽফमؚফधऩॉऽघ؛

ْৱઽফૄٓ
• ৱઽফमਰৣभૄदলऔोऽघ؛
ৱઽফ=୬഻ঃॿঝਝ઼৽ાÙق୬഻ਗ਼पेॉ੭ैोॊਗ਼ৡમসق/ফٕكਝওথॸॼথ५ાق/
ফكك

ْৱઽফभ੯ٓ
• ୬഻ঃॿঝਝ઼৽ાق؟كقଓஃসँॉभৃ়؟ك
• ୬഻ਗ਼पेॉ੭ैोॊઽஇ ؟
• ਝওথॸॼথ५ા؟ੂقৱभك
Ù 

ফ ৺ফ

ْ
ْৱઽফٓ
ଓ
ଓஃসऩख؟৺ফقଓஃসँॉ؟৺ফك

• ા৷ৌટິق৷ফਯীभदచदऌॊ&ۄभ॑ੂؚৱપदखञપكमؚ
 Ù ^ফق୬഻ঃॿঝभິ৷ফਯ¼كWقফచ ` ٙ ڭWచ
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 ഐేಠಛभોஉषभ୬഻ঃॿঝ॑ਝ઼घॊभ३গঞش३ঙথ
রবଲঃॿঝ॑োखञৃ়

9
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 ഐేಠಛभોஉषभ୬഻ঃॿঝਝ઼भओ੧
রবଲभ୬഻ঃॿঝ॑োखञৃ়भফਗ਼भਫ਼ୈ
•

ഐేಠಛોஉप୬഻ঃॿঝোखञৃ়ؚফਗ਼قكमؚN:Kध
ऩॉऽघ؛

ْ୬഻ঃॿঝभਗ਼भૄٓ
•

୬഻ঃॿঝपेॊਗ਼मਰৣभૄदीैोऽघ؛

ফਗ਼ਗ਼ৡقkWh/y=ك
୬഻ਗ਼ঃॿঝූਯ¼1ූँञॉभ୬഻ਗ਼ঃॿঝએقm2¼كએँञॉभೝقkWh/m2؞ফك
¼୬഻ਗ਼ঃॿঝभਗ਼૨¼୬഻ਗ਼३५ॸभ३५ॸ૨

ْਗ਼भ੯ٓ

•

ූँञॉभ୬഻ਗ਼ঃॿঝએ؟P
୬഻ঃॿঝූਯ؟PÙP¼ ৺ූ قોஉभ૾ಉपेॉোූਯऋ৸৬ූਯभभৃ
়॑୳ك
એँञॉभೝقN:KP؞ফ؟كN:KP؞¼ N:KP؞ফق४ঙشঝংঝभ
ਯக॑ઞ৷ك
୬഻ਗ਼ঃॿঝभਗ਼૨كق؟

•

୬഻३५ॸभ३५ॸ૨ق؟রবଲभਯக॑ઞ৷ك

•
•
•

ූ¼P¼N:KP؞ফ¼¼ N:Kফ

ْফਗ਼قN:Kফ ٓكN:K
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 ഐేಠಛभોஉषभ୬഻ঃॿঝਝ઼भओ੧

m̲Discussion material withB

রবଲभ୬഻ঃॿঝ॑োखञৃ়भ&2ൾলచभਫ਼ୈ

•

ഐేಠಛોஉपোखञ୬഻ঃॿঝਗ਼पेॊ&2ൾলచقكमؚফउे
जW&2धऩॉऽघ؛

ْ&2ൾলచૄٓ
• &2ൾলచमਰৣभૄदলऔोऽघ؛
ফCO2ൾলచقt-CO2/ফ=كফभਗ਼قkWh¼كCO2ൾলచબਯقt-CO2/kWhك

ْ&2ൾলచभ੯ٓ
• ফਗ਼؟N:Kফ
• ঐঞش३॔पउऐॊ&2ൾলબਯ؟J&2N:KقW&2N:Kك
N:Kফ¼W&2N:K

W&2ফ

ْফँञॉभ୬഻ঃॿঝোपेॊ&2ൾলచقW&2ফٓك
ْ

৺W&2ফ

11
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 ഐేಠಛभોஉषभ୬഻ঃॿঝਝ઼भओ੧
রবଲभ୬഻ঃॿঝ॑োखञৃ়भফਗ਼ৡમসచभਫ਼ୈ
•

୬഻ঃॿঝ॑ಠಛોஉपਝ઼खञৃ়ؚফق50كभਗ਼ৡમ
সभచपणऩऋॉऽघ؛

ْਗ਼ৡમসచૄٓ
• ਗ਼ৡમসచमਰৣभૄदলऔोऽघ؛
ফਗ਼ৡમসచق/ফ=كফभਗ਼قkWh¼ك1kWhँञॉभੵ৷ਗ਼ৡમস(রக)قRM/kWhك

ْਗ਼ৡમসచभ੯ٓ
• ফਗ਼؟N:Kফ
• N:Kँञॉभੵ৷ਗ਼ৡમস রக ؟50N:K
• 50 दఌ
N:Kফ¼50N:K¼ 
 ফ

N:ँञॉभੵ৷ਗ਼ৡમসमؚফা
ऊैभৗમস৬௺पउऐॊੵ৷ਗ਼ਞમস
قআشॡ؞ड़ইআشॡஅिكभরக

ْফँञॉभਗ਼ৡમসచقফٓك
ْ

ফ
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 ഐేಠಛभોஉषभ୬഻ঃॿঝਝ઼भओ੧
রবଲभ୬഻ঃॿঝ॑োखञৃ়भ৽ੋਙ௬भਫ਼ୈ

m̲Discussion material withB

୬഻ঃॿঝූ॑ಠಛોஉपਝ઼खञৃ়ؚৱઽফमফؚෘप-&0ਝଓ
ஃ॑ਹ৷खञৃ়भৱઽফमؚফधऩॉऽघ؛

•

ْৱઽফૄٓ
• ৱઽফमਰৣभૄदলऔोऽघ؛
ৱઽফ=୬഻ঃॿঝਝ઼৽ાÙق୬഻ਗ਼पेॉ੭ैोॊਗ਼ৡમসق/ফٕكਝওথॸॼথ५ાق/
ফكك

ْৱઽফभ੯ٓ
• ୬഻ঃॿঝਝ઼৽ાق؟كقଓஃসँॉभৃ়؟ك
• ୬഻ਗ਼पेॉచदऌॊେਗ਼મস ؟
• ਝওথॸॼথ५ા؟ੂقৱभك
Ù 

ফ ৺ফ

ْ
ْৱઽফٓ
ଓ
ଓஃসऩख؟৺ফقଓஃসँॉ؟৺ফك

• ા৷ৌટິق৷ফਯীभदచदऌॊ&ۄभ॑ੂؚৱપदखञપكमؚ
 Ù ^ফق୬഻ঃॿঝभິ৷ফਯ¼كWقফచ ` ٙ ڭWచ
13
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০भਤी্
•

০भਤी্धखथؚਰৣभेअपਫ਼ୈखथउॉऽघ؛

 ୬഻ঃॿঝোपऐञ০भਫ਼ୈभञीपؚ౪भਗ਼౺ਝभଦ॑ःञ
टऐोयधோगऽघ؛
 ਠৎਡदमؚঐঞش३॔मJCM౧॑ষढथउॉऽच॒؛০ؚঐঞش३॔पथ
JCM౧ऋऩऔोञؚघएपJCMਝଓஃ২षभணடऋदऌॊेअؚਬऌਢ
ऌਫ਼ୈ॑घघीथऽःॉञऎோगऽघ؛
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