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1.1 Outline of Chiang Mai Province
(1) General outline of Chiang Mai Province

Chiang Mai Province is the largest city in northern Thailand located about 720
km north of Bangkok and is called the beautiful ancient capital called the northern
rose. It is located in the middle of the plateau surrounded by mountains, and has
contact with Chienlai Province, Lamphun County, Lampang Province, Taku
Province and Mae Hong Son Province, and has a border with Myanmar. Due to
under the influence of southwest monsoon and northeast monsoon, the rainy
season (June to October) and dry season (November to April) are plausible. The
hottest season is from March to May, and there are days when the temperature
exceeds 40 C in the daytime outdoors.

The area of Chiang Mai Province is 20,107 m2. The population of Chiang Mai
prefecture in December 2013 exceeded 1.68 million and is the fifth largest
nationwide by prefecture.

(2) Economic situation in Chiang Mai prefecture

The gross prefectural product of Chiang Mai province is 184,413 million baht
according to the 2015 statistics, accounting for about 1.4% of Thailand gross
domestic product (GDP). The breakdown of the primary to tertiary industry is
shown in Figure 1-1. The primary industry is about 40.8 billion baht, account for
about 22.2%, the secondary industry is 17.4 billion baht, 9.5%, and the tertiary
industry is 125.7 billion baht and 68.3%. Since Chiang Mai City is one of the
leading tourist cities, the proportion of tertiary industry, mainly tourism industry, is
high.

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

B The Primary Inductry ®The Secondary Inductry = The Tertiary Inductry

Figure 1-1. Percentage of industries in Chiang Mai prefecture's total prefectural
gross product (2015)



1.2 Greenhouse gas emission reduction policy of Thali
Government
The Government of Thailand formulated "Eleventh National Economic and
Social Development Plan" (2012 - 2016) and set a goal of "realizing a happy
society with fairness, justice and flexibility" to foster intellectuals and to establish
an environmental foundation to secure safe natural resources as a national
mission. As a strategy for economic development and improvement of
environmental problems, the government proposed management of resources
and the environment to realize society sustainability. The bylaws aim at "a
paradigm shift towards an environmentally sustainable low-carbon economy and
a low-carbon society," indicating the following strategies:
® Technology improvement of low carbonization for industries with large
GHG emissions
® Policy review so that the low-carbon industries would be more
advantageous
® Promotion of coexistence of community and industry through realization of
an Eco Industrial Town that recycles and materialize waste systematically

Based on this plan, the Department of Industrial Works (hereinafter referred
to as “DIW”) and the Industrial Estate Authority of Thailand (hereinafter referred
to as “IEAT”) played a central role under the direction of the Ministry of Industry
(hereinafter referred to as “MOI”). They selected 10 "Eco Industrial Towns"
throughout Thailand, and they will implement environmentally friendly industrial
estate project in harmony with the surrounding community over the next 5-10
years.

In Thailand, energy consumption is expected to double by 2030 (refer to the chart
below). Energy consumption especially in the industry field is expected to increase in the
future, and it is estimated that energy consumption in this field will account for about 41%
of the total consumption in Thailand in 2030.
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Figure 1-2  Energy consumption outlook in Thailand

In response to this, the Ministry of Energy formulated the "Thailand 20-Year Energy
Efficiency Development Plan (2011-2030) (EEDP)" in 2011 and set an overall goal to
reduce energy consumption per GDP by 25%. In order to achieve this goal, they are
planning to promote energy conservation in three fields, "Transport," "Industry," and
"Commercial Building and Residential." This project is an activity consistent with the
energy conservation measures of the Thai government.

In addition, the Thai government formulated the "National Strategy on Climate Change
Management B.E. 2551-2555)" in 2008 as a countermeasure for climate change and
revised it in 2012. Furthermore, in 2012, they formulated the "Thailand Climate Change
Master Plan 2012-2050" and indicated a policy to promote sustainable development
through mitigation of GHG emissions and emission sources. This project, which recovers
the exhaust heat that has not been effectively utilized so far and uses it for power
generation, is consistent with the policy of the Thai government's climate change
countermeasures.



1.3  Cooperative relationship between Chiang Mai Province
and Kitakyushu City

This survey has been implemented based on the Environmental Cooperation
Agreement scheduled to conclude between Kitakyushu City and Chiang Mai
Prefecture. Kitakyushu City has constructed the Kitakyushu Initiative Network
with the support of ESCAP in 2000, and supports environmental efforts of 19
countries and 173 cities participating in the network. From Chiang Mai Province,
Chiang Mai city has been participating in various activities as a member city of
the network. Both cities, in addition to activities in the network, staff of Chiang
Mai City participate in long-term training in Kitakyushu city through municipal
staff exchange work (2009), and from Kitakyushu city also dispatches experts to
support 3R activities (2010) and deepened cooperative relations between the
two cities.

Against this backdrop, there was a proposal to Mayor of Kitakyushu City
concerning the signing of a sister city agreement between the two cities from
Deputy Minister of Environment of Thailand who visited Kitakyushu in 2011, and
both cities have proceeded consideration prospectively. From around August
2016, the momentum of concluding a cooperation agreement between
Kitakyushu City and Chiang Mai Prefecture inherited, Chiang Mai Prefectural
Environmental Sanitation Director visited Kitakyushu City (January 2017
Ministry of Environment, Intercity Collaboration Project ), and from the city of
Kitakyushu the section chief visited Chiang Mai prefecture (March 2017). The
both parties dispatched a section manager level and repeatedly negotiated,
resulting in concluding an environmental cooperation agreement.

Chiang Mai Prefecture aims to realize a town development that enables highly
efficient use of energy as well as waste management in order to realize a low
carbon society.

The expectation of Chiang Mai Prefecture to Kitakyushu City in that part is
great. Kitakyushu City also introduces success stories such as experience of
Higashida Smart City as part of comprehensive support and plans to realize
reduction of greenhouse gases by introducing high efficiency facilities and
equipment owned by companies in Kitakyushu City .

In addition, Kitakyushu City signed two memorandum of cooperation in 2014
(a memorandum of cooperation between Kitakyushu City and the Ministry of
Industry (DIW) and IRPC Industrial Estate and a Memorandum of Cooperation
with the Thai Industrial Complex Authority (IEAT)) . After that, towards the



realization of Eco Industrial Town, they focused on Rayong prefecture,
considering the activities for energy conservation and low carbonization through
examination of energy management, waste management, and water
management and remaining issues. Moreover, regarding above field, they has
been studying the possibility of low carbonization through collaboration among
multiple factories in the industrial estate.

In considering, they held efficient briefing sessions on JCM explanation by
gathering companies in the industrial estate, and started negotiations after
discovering companies interested in JCM, promoting activities efficiently.
Although these two memorandums are effective this year, DIW also plans to
expand the eco industrial town project to the other 15 provinces near future,
Kitakyushu City is still requested to cooperate. Therefore, Kitakyushu City is
preparing a draft for extending the same memorandum and expanding the
region.

Figure 1-3. A state of concluding MOU with Kitakyushu City with DIW and
IRPC
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2.1 Purpose and outline of the project

All countries participate in the 21st Conference of the Parties to the United
Nations Framework Convention on Climate Change (COP 21) held in Paris,
France in December 2015, and all countries will participate in the fair and
effective legal action against climate change after 2020. The framework of the
Paris Agreement was adopted. In the Paris Agreement, it was stated that
pursuing efforts to keep the temperature rise of the earth below the 2 ° C lower
than before the industrial revolution and further to keep it below 1.5 ° C,
promoting efforts towards carbon debasement it has been demanded. In COP
21, itis also decided to recognize the behavior of non-state actors including
cities, and welcome the efforts of all non-governmental entities (city and other
local public entities etc.), and invite the scale up of these activities.

Cities are the place of activities to support the development of
socioeconomic, many people live. Approximately 50% of the world population
lives in cities that are less than 2% of the total land area of the world, and the
proportion is expected to increase to 70% by 2050. It is estimated that more
than 70% of the world's CO2 emissions are emitted from cities as of 2006, and
cities play a major role in mitigating climate change. Steady implementation of
climate change measures including surrounding urban areas and reduction of
greenhouse gas emissions are important for achieving the goals of the Paris
Convention.

Based on the above points, in this project, Kitakyushu City, who has
experience and know-how on the formation of a low-carbon society, and
Chiang Mai Province, Department of Industrial Works (DIW) of the Ministry of
Industry of Thailand and the Industrial Estate Authority Thailand (IEAT) aims to
formulate projects that will lead to the acquisition of JCM credits through study
for eco-friendly transportation system, instruction of high-efficiency equipment
and study for replacement from fossil fuels to biomass emitted from facilities,
which also contributes to the realization of a low-carbon society and reduction
of energy-derived CO2 emissions, and introduction of energy conservation
and renewable energy. Through conducting the survey activities, they aim to
also contribute to the development of capacity for construction of low-carbon
society in industrial parks related to Chiang Mai prefecture and DIW and IEAT.
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2.2 Activities and Applicable technologies

(1) Applicable technologies
In this fiscal year's project, we will carry out activities focusing on the
following two based on the outcomes of activities in Thailand over the past two
years.

Activity 1: Creation of Eco-friendly Transportation System and Central
Purchasing of Energy Saving Devices & Sharing of High-efficiency
Equipment Project

We conduct feasibility study for JCM projects such as environmentally-
friendly transportation system, bulk purchase of high-efficiency energy-saving
equipment as common specification, and joint use of high efficiency boiler, etc.
that easy to introduce in new establishing industrial estate, aiming at the
formation of projects that lead to JCM credit acquisition.

Activity 2: Creation of Replacement Project from fossil fuels to
Biomass emitted from facilities
Toward the realization of projects that have been potentially formed in past
activities, we conduct survey activities aimed at the formation of projects that
lead to JCM credits, especially focus on facility biomass.

Detail activities are shown in Table 2-1.

11



Table 2-1 Detail Activities

Activity 1:
Transportation

Creation of Eco-friendly
System and Central
Purchasing of Energy Saving Devices &
Sharing of High-efficiency Equipment
Project

Activity 2: Creation of Replacement Project
from fossil fuels to Biomass emitted from
facilities

IEAT (Industrial Estate Authority of
Thailand) is promoting the eco-
industrial town concept of the
industrial estate as an environmental
friendly and cooperative town with
high sustainability coexisting with the
surrounding areas. As symbol of the
concept, environmentally friendly
transportation system at the newly
built Sa Kaeo industrial estate is
studied, and aim to JCM credit as low
carbonization project. Since Sa Kaeo is
new established, bulk purchasing of
high efficient equipment and joint use
of cogeneration is also studied as low
carbonization project.

In addition, for similar industrial
estates, feasibility study for JCM
project with low-carbon technologies is
also considered.

Creation of replacement projects from
fossil fuels to biomass emitted from
facilities i1s studied and aim to JCM
credit as low carbonization project.
Specifically, we assume the following
project etc:

» Project to utilize gas by gasification
of biomass as substitute fuel for
heavy oil in paper mill

» Project to utilize biomass from the
area around the cement plant as an
alternative fuel for coal at existing
cement plants

» Project aiming to use biomass at
facilities utilizing food waste from
as large industrial estates and
large-scale hotels etc.

(2) Applied Technology

The technology to be applied in this survey project are shown in the

table below.

Table 2-2 Target facilities and Technology applied

Category Target facility Technology applied
Activity 1 Industrial Estate > Environmentally Friendly
Transportation System
» High Efficiency Equipment etc.
Activity 2 | Large-scale Facilities > Gasification System
» Co-generating system etc.
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2.3 Implementation Organization
The survey implementation organization of this project is shown

below.
IEAT Chiangmai ,/l,m o [ ctyor NTT Data Institute of
DIW Province Agreement ~ | Kitakyushu Management Consulting, Inc.

T Provide Accumulated.Know-Hows

——— = |___ Plan in 2018: Actives for JCM in energy sector ' ——

facilities

“Eco friendly transportation system for newly developed industrial estate| | p.oj.coment Project from fossil fuels to Biomass emitted from facilities

Activity 1: Creation of Eco-friendly Tranaportation Syatem and Central Purchasing of
Energy Saving Devices & Sharing of High-efficiency Equipment Project

Dintegrated procurement of saving energy equip. and sharing use of
efficient equips. 228, . B Bio-gasification and | | #Usage of biomass #Biomass usage
-‘fw B ‘" ' | S0 Integrated power generation in in place of coal at generated from
:_A‘s'_n,,..' “?\ . . £ Procurement of paper rqanufacturmg the cement !arge hgtel, large
Ecofiendy Mgk '% =air N “ il \ saving energy factury|_n place of factory. industrial estate
transportation W= @i (5 T Lt TR equip. heavy oil

Figure 2-1 Implementation Organization

In this survey project, we conducted feasibility study of JCM equipment
financing projects under the inter-city collaboration between City of
Kitakyusu, which holds know-how to form a low-carbon society, and Chiang
Mai Province, IEAT (Industrial Estate Authority of Thailand) and DIW
(Department of Industrial Works) with partnership to realize a low-carbon
society

Kitakyushu City, Chiang Mai Province, IEAT (Industrial Estate Authority of

Thailand) and DIW (Department of Industrial Works) have conducted overall
supervision based on cooperative collaboration, and encouragement for
coordination, collaboration and introduction with administrative organizations
such as related departments in Chiang Mai Province and Administrative
agencies such as relevant ministries and agencies in Thailand.

NTT Data Institute of Management Consulting, Inc. conducted direct
consultation with the survey subjects for each activity, technical examination,
economic consideration examination, assessment of CO2 emission
reduction, etc., and proposals and hearings etc. to the survey subjects. If
necessary, consultation of detailed examination of technology with some of
various manufacturers, and support for JCM equipment financing project
application, etc. are conducted.
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2.4 Survey Plan

The survey in this project was conducted in the following 4 steps

1) Selection of 2) Current 3) Study of 4) Proposal and
survey target f diagnosis countermeasures discussion

1)

2)

3)

4)

Figure2-2 Survey Step

We searched candidates companies, enterprises or organization,
by introduction of IEAT and DIW utilizing sister city
relationship between City of Kitakyushu and Chiang Mai
Province, and direct appointments by independent survey. etc.
We focused on candidates who may have high possibility of CO2
emission reduction.

The current diagnosis was conducted to extract the tasks and
needs faced by each target facility through direct hearing by
utilizing the visits etc. during the field survey.

In considering countermeasures, based on the hearing results of
2), energy conservation measures, introduction of energy
conservation facilities, economic consideration, and CO 2
emission reduction effect, etc., which are considered to be
feasible, were examined.

In the proposal and discussion, the results of the examination
with the staff in charge of each facility were shared, and further
hearing of opinions and issues, and how to proceed in the future

were examined.
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3.1 Summary of Field Survey
In this survey, five field surveys were conducted in total. Table 3-1-1 shows
the activities summarizing this fiscal year.

Table 3-1-1 Summary of field survey

Duration  Activity Activity Summary Place to Visit
- We had meetings with Industrial Estate
Authority of Thailand (IEAT) and Ministry of
Industry, Department of Industrial Works (DIW), EAT
and explained the outline of activities of this DIW
year and agreed on continuous cooperation.
18-Jun ) ) - Energy Absolute
15t Filed - We searched companies that could collaborate EA)
Survey in the JCM program and we met two companies, B
21-Jun . - Sahaviriya Steel
Energy Absolute (EA) and Sahaviriya Steel ]
) Industries (SSI)
Industries (SSI). .
etc.
- For EA and SSI, we explained JCM scheme and
exchanged opinions for candidate technologies
for reduce CO2.
- We visited Chachoeng Sao Province where is
the planned development area of new industrial
estate: Blue Tech City, and exchanged opinions
for the project. - Energy Absolute
- We also visited the area surrounding Blue Tech (EA)
City in the area to be developed. We also - Chachoeng Sao
20-Aug ond Filed discussed applicable technologies and concrete | Province
ile
~ schedules. - DIw
Survey - . : : .
28-Aug - We visited the site of the Sa Kaeo industrial - Sahaviriya Steel

estate developed by IEAT (The location is about
4 hours from Bangkok). We discussed the
progress of development, and we discussed the
possibility of environmentally friendly
transportation systems and collective

procurement of high-efficiency facilities.

Industries (SSI)
- IEAT

etc.
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Duration  Activity Activity Summary Place to Visit
+ We visited EA and discussed schedule,

S ) ) - Energy Absolute
situation licensing approval and on-site EA)
construction.

o _ o - IEAT
12-Nov ] - We visited the IEAT and confirmed the situation,
3" Filed _ _ - UBON POWER
~ schedule etc. of the Sa Keo industrial estate.
Survey o - Group company
16-Nov - We visited a factory of a group company of
o ) of Japanese
Japanese textile industry and explained the o
) ) textile industry
outine of JCM scheme and discussed .
etc.
applicability of JCM project.
- We visited Sahaviriya Steel Industries and
20-D UBON POWER, who are highly motivated - Sahaviriya Steel
-Dec
4" Filed private enterprise, together with candidate of Industries (SSI)
21D Survey Japanese representative company of JCM - UBON POWER
-Dec
project. They are very positive for collaboration
for JCM project.
- We discussed with DIW and agreed continuous
cooperation and collaboration.
- We visited Nonthaburi Province where had
request of collaboration with City of Kitakyusu, DIV
13-Feb ) and we exchanged opinions. We explained )
5" Filed _ - Nonthaburi
~ Kitakyushu's know-how on low carbon )
Survey ) Province
15-Feb technology. We also introduced JCM scheme. .
etc.
- From Nonthaburi province, we discussed the
mid- to long-term development vision of the
prefecture, and candidates of low carbon
technologies as possible JCM projects.

In the five field surveys, we actively identified the potential JCM projects
and conducted continuous discussion. 7 individual projects which have
potential for JCM subsidy project are shown in Table 3-1-2. In this chapter, the
situation of consultation on each project are written.
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Table 3-1-2 Potential Project Feasibility Study

Activity NO Partner Expected Project
(1 Creation of Industrial Estate | Introduction of environmentally friendly
Eco-friendly Authority of transportation system and bulk
Transportation | 1 | Thailand (IEAT) | procurement of high efficiency
System and equipment in the newly constructed
Central industrial estate
Purchasing of Energy Introduction of high efficiency charge /
Energy Saving ) Absolute (EA) discharge inspection equipment at
Devices & battery factory in newly constructed
Sharing of industrial estate
High-efficienc Group company | Introduction of PV power generation
y Equipment 3 | of Japanese systems and/or high efficiency
Project textile industry | equipment for multiple factories
4 Paper Project for fuel change from heavy oil
_ Company to biomass fuel at paper factory
@ Creation of , : ,
Siam City Project for fuel change from coal to
Replacement ) o
_ 5 | Cement biomass fuel at existing cement plant
Project from
) Company
fossil fuels to — :
_ Sahaviriya Fuel change project and waste heat
Biomass ) o )
) 6 | Steel Industries | recovery project in steel processing
emitted from
- (SSI) plant
facilities ) .
; UBON POWER | Introduction of co-generation system

using biomass for sugar factory

18




3.2 Activity 1. Creation of Eco-friendly Transportation
System and Central Purchasing of Energy Saving Devices &

Sharing of High-efficiency Equipment Project

We conducted investigation activities aiming at the formation of projects
that lead to the acquisition of JCM credits, such as promoting environmentally
friendly transportation systems and bulk purchasing high-efficiency
energy-saving equipment and introducing joint-used high efficiency boilers
that can be introduced in new industrial estate.

3.2.1 Project 1: Introduction of environmentally friendly transportation
system and bulk procurement of high efficiency equipment in the
newly constructed industrial estate

(1) Outline of the Project

City of Kitakyushu has signed a Memorandum of Understanding with the
Thai Industrial Estate Authority Thailand (IEAT) aiming for the eco-industry
town of the industrial park in Thailand. This survey is based on this
cooperative relationship.

This fiscal year, in the SA KAEO industrial estate where IEAT proceed with
the new development, the use of EV bus, cycle sharing, common
specification highly-efficient energy-saving equipment which is easy to
introduce in newly built industrial estates, we implemented survey activities
aiming at introduction of high efficiency boiler and aiming to form projects that
lead to JCM credit acquisition.

The SA KAEO Industrial Estate is located near the border between
Cambodia and Thailand and IEAT is commissioned to construct and operate
it from the Thai Department of the Interior, and construction is proceeding.
Below is the location of the SA KAEO Industrial Complex in Figure 3-2-1 and
the image diagram in Figure 3-2-2.

Location

MAP
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FIgure3-2-1 Location of SA KAEO Industrial Estate
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Flgure3-2-2 Image of SA KAEO Industrial Estate

(2) Expected Technology

1)

2)

Environmentally friendly transportation system

Since it is expected that workers from Cambodia to commute to the
industrial estate, we studied to introduce the EV bus as a means of
commuting from the industrial estate to the vicinity of the border, or
introduce cycle sharing as a means of transport within the industrial
estate.

Promotion of high-efficiency energy-saving equipment of common
specification and introduction of joint-use high-efficiency boiler

Since the industrial estate is newly one, the factory of the tenant
enterprise will be developed gradually from now on. At this time, if it is
possible to introduce a common specification high efficiency air
conditioning by IEAT compilation for common needs, for example,
cooling needs at each factory, we can achieve realize energy saving
and also cost down by scale merit.

In addition, when there is thermal demand for multiple enterprises
in the future, compared to installing boilers individually for individual
companies, it is possible to introduce a more efficient cogeneration
system of a larger scale. If it is possible to construct a shared-use
mechanism, there is a possibility that cost reduction benefits can be
generated compared with the case where electricity and steam are
individually procured.

20



Figure 3-2-3 shows an image of the above two assumed
technologies.

New Industrial Estate

Cogeneration
|

Joint Use
Q 1] >
T r,f : ; ‘;l’

g
% ' k}"}
B |l O
J‘u,l.’,’ 1 "'!lln": .(

. bulk purché's‘ém |

|
High Efficient

Equipment
Environmentally Friendly Low Carbonization
Transportation System Equipment

Figure 3-2-3 Expected Technologies

(3) Result of discussion

During the field survey, we held meetings at the IEAT office and we visited
site of SA KAEO industrial estate. The meeting situation is shown in Figure
3-2-4.

V.
Figure 3-2-4 Meeting with TEAT
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The current occupancy situation in the industrial estate was not necessarily
good, and it did not leach for assumed business scale. Therefore, detailed
investigation of environmentally friendly transportation and bulk purchase /
joint use, is difficult to proceed. As result of discussion with IEAT, it is
concluded that it takes time to conduct further detailed design of the project.
Detailed situations are summarized as follows.

>

The area of the industrial estate is 261.16 acres (about 1.056 km 2 =
the area of about 1 km each in length and width). The industrial park
is divided into zones A to H, the commercial zone is A, the industrial
zone is B to E, the free zone is F, the logistics zone is G, and the
power receiving / water supply facility is H. Figure 3-2-5 shows
zoning map.
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Figure 3-2-5 Zoning Map of SA KAEO Industrial Estate

[Occupancy status]

>

>

We also discussed current occupancy situation and future schedule.
The construction schedule is on progress. On the other hand, the
occupancy status of business operators is as follows.

One company, that has decided to move in, is a company that
manufactures floor cleaning detergent. They use three
compartments near the entrance of the industrial estate. They are
planning to introduce a machine that mixes raw detergent and water
and packs it. Only a few employees are assumed. The product will
be exported to Cambodia.

Other companies whose tenancy has been decided are Canadian
clothing selection companies. 4 compartments will be used. It is a
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labor-intensive business such as sorting collected old clothes by
quality etc. It is assumed that 80 ~ 100 workers from Cambodia are
assumed.

Regarding other companies, decision of moving in is under
consideration. Various companies visited to the industrial estate.

[ Environmentally friendly transportation system]

>

Currently, in addition to the commercial area and the model factory,
the road inside the housing complex is under construction. The width
of the main road is 40 meters, and the width of the auxiliary road is
22 meters. We are considering setting a cycle lane on this road.
Analysis of preceding project of cycle sharing, analysis of profitability,
important points of business etc. were conducted and reported to
IEAT (See Figure 3-2-6). However, as mentioned in before, the
situation of occupancy is not good and it is difficult to make
judgments at the present moment. Also, regarding the introduction of
the EV bus as a means of commuting from the industrial estate to the
vicinity of the border is also difficult to make judgement since the
assumed scale is not reached expected value of around 30,000
people.

download & join
Download the app o locate the bikos nearby.

unlock & go

In the app, tap the “unlock® bunion and scan the QR
code on the bike 1o automatically unlock.

park & lock
When your ride is compiete, park safely and kegally.
Marually lock 1he b 10 ond your Irip.

e Dike Lane : Main Road
pssn Bike Lane | Resarvair

Figure 3-2-6 Study for Cycle Sharing
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[ Consideration of common-spec high-efficiency equipment of]

» Currently, three model factories are already in place, allowing visitors

>

>

Figure3-2-7 Model Factory in SA KAEO Industrial Estate

to visit (Refer to Figure. 3-2-7). It is designed to fit the sorted
sections, and coming company can apply as they are if you like this
model factory. Company can also design and construct original, but
in that case it is necessary to select and contract the construction
company oneself. It is informed that the two companies, who already
contracted, construct by themselves with their own design.

v

g ===f

In the model factory, there was slits for lighting, which was devised to
reduce the necessary amount of lighting (See Figure 3-2-8).
However, as a model factory, solar panels are not installed at present
since power consumption is limited.

We proposed IEAT that introduction of LED lighting, high efficiency
air conditioning system and solar panels in the model factory, and set
up brochures of related manufacturers, to encourage visitors to

introduce these equipment as an environmentally-friendly industrial
estate.
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Figure 3-2-8 Slits for lighting in the model factory

[Study of joint-use high-efficiency boiler]

» As common infrastructure in SA KAEO Industrial Estate, electricity
and water is collectively received and supplied to each tenant. IEAT
assumes common infrastructures as shown in Figure 3-2-9. It is not
considered to introduce cogeneration system since there is no or
less expectation of tenant enterprises with high heat demand.

§ Electricity :

Water Supply :
50 MVA Electrical Substation, M 5
S it i i by Provincial Waterwarks Authority

Provincial Electricity Authority's ' : : i .

Sa Kaeo branch N i % With daily capacity of 5,000 cubic meters
Central wastewater-treatment Roads : Incinerator :

system :
Using biclogical treatment -
with capacity of E}-
4,000 cubic meters - _—
of wastewater / day = ' waste-disposal services
Central collection system uses separate main roads are 40-meter-wide, provided via harmless
pipes for wastewater. secondary roads are 22-meter-wide [non-polluting] incinerator

Figure 3-2-9 Common infrastructure in SA KAEO Industrial Estate
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3.2.2 Project 2: Introduction of high efficiency charge / discharge
inspection equipment at battery factory in newly constructed
industrial estate

(1) Outline of the Project

By cooperation with City of Kitakyushu, Energy Absolute (EA) visited Japan
on June 4th and 5th, and conducted site tour for EV bus operated by City of
Kitakushu and company of charge and discharge inspection equipment of the
EV battery, etc. At that time, we explained JCM scheme and discussed the
possibility of making JCM project.

EA impressed their interest in introducing a high efficiency charge and
discharge inspection equipment, owned by Softenergy Controls Co., Ltd.,
located in City of Kitakyushu, to battery factory for EV in Blue Tech City, and
to consider to apply JCM projects. Considering the construction status of Blue
Tech City, a newly constructed industrial park that spans Phase 1 and 2, and
the status of acquisition of licenses and approvals, aim for JCM projects.
Figure 3-2-10 shows an image of the battery factory for EV in Blue Tech City.

ESS EMERGY STORAGE
RECYCLE / REUSE »
ELECTROLYTE sl V= — ANODE CATHODE

PACKAGING [ ..

LITHIUM PLAMT (BASF) W gy

ALUMINIUM FOIL

BATTERY FACTORY

Figure 3-2-10 Battery Factory for EV in Blue Tech City

(2) Expected Technology

We proposed to introduce high efficiency charge / discharge inspection
equipment of Softener Controls Co., Ltd. to the battery factory for the EV in
the newly constructed industrial estate.

The charge / discharge inspection equipment is a device used in the
charging / discharging inspection process for bringing the battery to the
shipping state, and it is a device requiring a large amount of electric power.
See Figure 3-2-11, and Figure 3-2-12.
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Charge / Discharge Inspection Equipment

Sorting
Battery

Charge / Discharge
Inspection

Loading
Battery

Control System

Figure 3-2-11 Steps for Battery Factory

-

ure 3-2-12 Charge / Discharge Inspection Equipment

—

Fig

The technology of Soft Energy Controls Co., which is supposed to be
introduced, can save about 40% of energy compared with products of other
companies. The company's technology not only has high charging efficiency
but also has a technology to regenerate and charge the electricity at the time
of discharge. On the other hand, it is not regenerated by other company's
products. Therefore, the technology contribute to reduce electricity
consumption and reduce CO2 emissions.

In the phase 2 construction planned to expand the scale of the battery
factory, we assume power generation combined with gas cogeneration and
absorption chiller for high efficiency air conditioning. We conducted
consultations as a medium to long term business.

(3) Result of discussion
EA company CEO, and person in charge of the project, visited City of
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Kitakyusu. We conducted field surveys several times, and carried out the
detailed discussion. We also visited Chachen Sao Province, where is the
construction site of Blue Tech City, and held discussions. Fig. 3-2-13, Fig.
3-2-14, and Fig. 3-2-15 show such events.

ERAX

L € ZERD EMISSION BLS

-1
zero-01 AL A
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Figure 3-2-15 Meeting with Chachen Sao Province

[Technical Study]
We collaborated with Softenergy Controls Co., Ltd. and carried out detailed
technical study. The specification and the scale are as follows:
> B5V10A x 48 chs x 126 stages (6,048 channels)
> B5V30A x 48 chs x 135 stages (6,480 channels)
The assumed drawing is shown in Figure 3-2-16.
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Figure 3-2-16 Drawing of Charge / Discharge Inspection Equipment
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[ Economic Study]

We conducted economic study in cooperation with Softenergy Controls Co.,
Ltd.

Estimated approximate initial investment amount is about 1 billion yen, and
the estimated value of equipment mainly contributing to CO2 emission
reduction is about 850 million yen. In this project, we calculated the CO2
emission reduction effect, cost effectiveness, etc. on the assumption, and
targeted 50% as maximum of subsidies of JCM project.

[CO2 emission reduction effect and cost effectiveness]

The reference is a general-purpose charging / discharging inspection
equipment that does not have a regenerative function, and uses a dropper
power supply. It is assumed that the charging efficiency is about 40% and the
discharging efficiency is 0%, because the discharging efficiency is not
regenerated.

On the other hand, the high efficiency charge / discharge inspection
equipment manufactured by Softenergy Controls Co., Ltd., which is introduced
in the project, has an efficiency of charging of about 72% and an efficiency of
discharging of about 63%.

We studied the difference between the reference and the project for CO2
emission. The trial calculation result is shown in Figure 3-2-17.

1. Project Total Consumption of project 7,625,899 |kwh/year
Charge1 v 6 [ 6048c = % Charge1 1,935,360 kwh/year
Charge2 v | 6.480] ch [ 72]% Charge2 4,199,040 kwh/year
Discharge 1 V 6 048 ch ;’j]$% Discharge 1 0 kwh/year
Discharge 2 v [ 12,960c % % Discharge2 1,491,499 kwh/year
2. Reference Total Consumption of reference| 15,072,998 |kwh/year
Charge 1 Y% 6 048|c #E 40|% Charge1 3,483,648 kwh/year
Charge2 v [ 6.480) ch #hE[ 40(% Charge2 7,558,272 kwh/year
Discharge1| 3.6]v [ 10] 6 048|c & olw Discharge 1 0 kwh/year
Discharge2 V 12 960 ch ;ﬁﬁ% Discharge2 4,031,078 kwh/year

days Cost 15 |UPY/kwh
hours

operation

Charge 1

Charge2

Discharge 1 m

Discharge?2 Lifetime 8 |4

Figure 3-2-17 Trial Calculation Results
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As a result of trial calculation, the estimated power consumption is as follows.
» Reference Annual Power Consumption: 15,072,998 kWh/year
» Project Annual Power Consumption: 7,625,899 kWh/year

As shown in Figure 3-2-18, since the electricity CO2 emission factor (energy
conservation) used in the JCM model project is "0.566 t CO2 / MWh", the
approximate CO2 emissions are as follows:

» Reference Annual CO2 Emission: Approx. 8,531tCO2/year
(= 15,072,998 kWh/year + 1000 X 0.566tCO2/MWh)
» Project Annual CO2 Emission: Approx. 4,316tCO2/year
(= 17,625,899kWh/year +— 1000 X 0.566tCO2/MWh)

HOERICMEBREESE £ HCO2HEHICO2IMWN)— K H FRI0E4A68
EIFNA— BEFARITLY—(PV. BH. KHH)
No.| /i— b+—m
5 - FRERRE
sTons | SEUN MARNAROSE | scoms | TESH oHEREY
F4—HI | E®/HAR
15[z vre— - 0l 08 - 0319 - -
16 |5 1 - 0.566] 3 08 0.46 0319 - -
AN - F
17|249EY - HESEM 08 - - HESSW 0533

Figure 3-2-18 Emission Factor for Thailand for JCM Project

Therefore, the CO2 emission reduction is as follows:
» Annual CO2 Emission Reduction: Approx. 4,215tCO2/year
(= 8,531tCO2/ year — 4,316tCO2/ year)

Assuming that the statutory useful life of the equipment is 8 years, the CO2
emission reduction amount during the project period is as follows:
» Project CO2 Emission Reduction: Approx. 33,720tCO2
(= 4,215tCO2/year X 8year)

Since criteria of cost-effectiveness of JCM project is 4000 JPY/tCO2, in order
to meet this criteria, the subsidy amount needs to be about 135 million yen.
Since the initial investment is about 850 million yen, the subsidy rate that meets
the standard of cost effectiveness is about 15%.

31



[ Expected Organization for JCM project]
Expected organization for JCM project is shown in Figure 3-2-19.

Ministry of the
Environment
(MOE)

Global Environment International Consortium
Centre Foundation

emission reduction

(GEC) '
E Representative ] ( Partner Company :

i Company (B) Local i

Subsidy E (A) Japan J Consortium Agresment W i

| - Project Administration - Implementation of |

' - Reporting of GHGs project !

. emission reduction - Monitoring of GHGs i

(C) EPC Contractor
Softenergy Conftrols Co., Ltd.

- Engineering, manufacturing,
transportation, installation and
COMMISsioning supervision.

- Constructions for installation, etc.

Figure3-2-19 Expected Organization
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3.2.3 Project 2: Introduction of PV power generation systems and/or
high efficiency equipment for multiple factories
(1) Outline of the Project

We conducted survey activities aiming at the formation of projects that lead
to JCM credits while simultaneously reducing costs by introducing photovoltaic
power generation systems and high efficiency equipment all at once for
multiple local plants of Japanese companies developing in Thailand.

Instead of the introduction of renewable energy equipment and energy
conservation equipment to individual factories, we aimed to make projects for
JCM projects by considering the introduction of the group companies to
multiple plants at once.

By collectively procuring equipment of common specifications, possibility of
introduction of inexpensive equipment due to scale merit can be expected.

(2) Expected Technology
As a result of consultation with them, we decided to study solar power
generation system which is easy to procure common specifications. Study for
high efficiency energy saving air conditioning is considered as future project.
Assuming that 5 factories among the group companies in Thailand in
Thailand introduced solar power generation systems of 1 MW class
respectively (total of 5 MW), we considered possibility of JCM projects.

(3) Result of discussion

In the third field survey, we visited the Ayutaya factory of the Japanese textile
industry group and discussed the feasibility of JCM project, applicable
technology and schedule etc.

[Technical Study]

By cooperation with a local company, who carries out consultation on solar
power generation system and energy conservation (however, operated by
Japanese people and using Japanese low-carbon technology), we conducted
detailed study of solar power generation system. The approximate introduction
scale of solar power generation system of one factory is as follows:

» Number of PV Modules: 3060
» Number of Inverters: 10

33



» PV Generator Output: 994.5 kWp
» Expected Annual Power Generator: 1,439,750kWh
Figure. 3-2-20 shows the introduction image diagram.

Figure 3-2-20 Study of introduction of PV power generation

[ Economic Study]
We conducted economic considerations based on the assumption of same
size PV system were introduced to five factories.
Estimated approximate initial investment amount is about 600 million yen.
Partial subsidy as JCM project is expected.

[CO2 emission reduction effect and cost effectiveness]
CO2 emission is reduced by introducing PV power generation system and
reducing the amount of electricity purchased from the electric grid.
An assumed annual power generation amount is about 1,439,750 kWh / year
at one factory and about 7,198, 750 kWh / year for five factories.

As shown in Figure 3-2-21, since the electricity CO2 emission factor
(renewable energy) used in JCM project is "0.319 tCO2 / MWh", the estimated
CO2 emission reduction is as follows.

» Annual CO2 Emission Reduction: Approx. 2,296tCO2/year
(= 7,198,750kWh/year <+ 1000 X 0.319tCO2/MWh)
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Figure 3-2-21 Emission Factor for Thailand for JCM Project

Assuming that the statutory useful life of the equipment is 8 years, the CO2
emission reduction amount during the project period is as follows:
» Project CO2 Emission Reduction: Approx. 17,648tC0O2
(= Approx. 2,296tCO2/year X 8year)

Because the cost-effectiveness criteria of JCM project is 3000 yen / tCO2 for
PV panels (more stringent criteria because there are five or more adopted
project in Thailand), in order to meet this criteria, the subsidy is necessary to be
about 53 million yen. Since the initial investment is about 600 million yen, the
subsidy rate that meets the standard of cost effectiveness is about 8.8%.

[ Expected Organization for JCM project]
Expected organization for JCM project is shown in Figure 3-2-22.

Ministry of the
Environment
(MOE)

International Consortium

Global Environment
Centre Foundation

(GEC) ; Partner Company
Representative GrgPJC:'rgcail N
Company Group Cormpany B
Subsidy 1 Parent Company Consortium Agreement
- Project Administration - Implementation of
- Reporting of GHGs Project
emission reduction - Monitoring of GHGs
emission reduction

(C) EPC Contractor
- Engineering, manufacturing,
transportation, installation and

commissioning supervision.
- Constructions for installation, etc.

Figure 3-2-22 Expected Organization
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3.3 Activity 2: Creation of Replacement Project from fossil

fuels to Biomass emitted from facilities

We conducted research activities aiming at the formation of projects
leading to JCM credit acquisition through the creation of fuel change projects
from fossil fuel to on biomass from facilities.

3.3.1 Project 4: Project for fuel change from heavy oil to biomass fuel
at paper factory

(1) Outline of the Project

It is a project to convert heavy oil used as a fuel of lime kiln into gasified
version of pulp leather which had been discarded so far. As a result, it reduce
the amount of fossil fuels and CO2 emissions. Moreover, biomass (Eucalyptus
bark) which was discarded so far can be effectively used. Figure 3-3-1 shows
the image of the project.

. Biomass Gasification LimeKiln

Figure 3-3-1 Image of Gasification

(2) Expected Technology

In the factory, paper is manufactured from raw materials such as eucalyptus.
The manufacturing process has a heat treatment process with a large kiln, and
usually fossil fuel is used for heating. Eucalyptus, which is a raw material for
paper, the trunk portion is used as a paper material, while the bark portion has
been discarded so far. By pelletizing this discarded bark, further utilizing it as a
gasification (used as synthesis gas derived from biomass), we reduce the
consumption of fossil fuel and realize reduction of CO2 emissions.

The technology to utilize after barking the discarded bark as pellet fuel is a
gasification technology possessed by major Japanese manufacturers, and the
resulting syngas is used as a substitute for fossil fuels.

(3) Result of discussion
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Owners of paper mills show interest in JCM, but there are also a number of
tasks in business profitability, such as initial investment amount and cost
effectiveness, and it takes time to agree on the terms.
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3.3.2 Project 5: Project for fuel change from coal to biomass fuel at
existing cement plant

(1) Outline of the Project

A huge cement factory is target facility. In the cement factory, a large amount
of coal is consumed in the manufacturing process of clinker, which is a raw
material for cement, and consideration is being made to substitute biomass for
coal to reduce CO2 emissions. In collaboration with rural areas in the vicinity,
we will consider a project to procure rice husk etc. and manufacture and utilize
biomass fuel that can be input to the cement plant.

(2) Expected Technology

It is a fuel change project that replaces coal with biomass in the
manufacturing process of clinker as a cement raw material. Figure 3-3-2 shows
an image of this process. We will procure biomass such as rice husk generated
in the farmhouse around the factory and try to replace coal by converting it to
solid fuel.
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Figure 3-3-2 Image of Process
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(3) Result of discussion

As a result of consultation with the local company, the investment priority of
the project, which we assumed, went down and it was judged that we wanted to
prioritize LNG fuel receiving fuel business. Investment decision-making has
been prolonged due to changes in cement market situation in Thailand, etc. In
the future, we will also explore the possibility of JCM credit conversion by
introducing fuel conversion and introducing low-carbon technology for fuel
conversion to LNG.
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3.3.3 Project 6: Fuel change project and waste heat recovery project in
steel processing plant
(1) Outline of the Project

Sahaviriya Steel Industries (SSI) was introduced from the company, who has
established relationships with past city-to-city collaborations project. We
conducted consultations with Sahaviriya Steel Industries (SSI), and examined
the possibility of JCM project.

The company’s business is rolling processing of steel as shown in Fig. 3-3-3,
and since it heats up to a temperature of about 1250 degree C, it has a certain
energy consumption.

We considered reducing CO2 emissions by converting fuel from
conventional heavy fuel oil to LNG, and steam generation or power generation
by waste heat recovery.

Steel Sheet In Colls ,‘f

=Rekeating Ferracee :Nmxalieg B :Essardeg Aaaghorg Mil :Cal Ravasd Prigs lnductins Seater :Conp Freow aed Fricking I dlamiror Fies: = Oosr Codlerg

Figure 3-3-3 Rolling process of Sahaviriya Steel Industries (SSI)

(2) Expected Technology
The following two projects are assumed.
[Fuel conversion and cold heat utilization}
In the area where the company's factory is located, there is no infrastructure
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of natural gas pipeline, so they use heavy oil as fuel to raise the temperature.

It is expected that CO2 emissions can be reduced by converting
conventional heavy oil fuel to fuel to LNG (liquefied natural gas). Also, when
preparing LNG receiving equipment, it is possible to utilize heat for process and
air conditioning utilizing cold heat of LNG. Figure 3-3-4 shows an image of a
fuel conversion and cold heat utilization project.

@ Saving from Air Compressor

Modiry Burner
Bumer 4= !

£
£

@ Saving from Maintenance

(@) saving from Heater Tank

Heater Tank

(oo )

. ™ @Ml\gﬁmﬂ Prica difference
LNG (HFO : LNG)

Figure 3-3-4 Image of a fuel conversion and cold heat utilization project

[Steam or Power Generation by Waste Heat Recovery]

As described above, in the rolling process of steel, the temperature has
been raised to about 1250 degree C, but the the waste heat is not used at
present.

As shown in the upper part of Figure 3-3-5, the possibility of recovering the
waste heat to generate steam, and utilizing the steam on process or cold
heat by utilizing absorption chiller. Or as shown in the lower part of the figure,
there is possibility of recovering the waste heat and generating electricity by
the Organic Rankine Cycle.
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2) Technology review

A) WHR- Steam generator Steam
flare
Stack Heavy oil heater 1,500 — 2,000 kW
HlEftf' 190 % MP 15 bar [ Heater } [ Heater J [ Heater ’
ea
Exchanger & Tank Group Zone
Steam Generator LP 1 bar
RHF Cap. 400 Ton
182 Chilled water
[ Absorption Chiller ] system
B) WHR-ORC (Organic Rankin Cycle)
Stack Eff. : 16-20 %
Eff.: 95 %I 152 MW
Thermal Qil heat ORC G

exchanger

\ Absorption chiller |

Figure 3-3-5 Steam or Power Generation by Waste Heat Recovery

(3) Result of discussion
We visited the Bangkok office of Sahaviriya Steel Industries (SSI), and
discussed with person in charge for detailed explanation of JCM project,
confirmation on schedule, study of candidate of representative company. The
situation of the meeting is shown in Figure 3-3-6.

S .
Figure 3-3-6 Meeting with SSI
After that, we introduced candidates for Japanese companies that could be

representative companies to the company. We also consider credit and other
factors and consider the further cooperation possibilities.
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3.3.4 Project 7: Introduction of co-generation system using biomass
for sugar factory
(1) Outline of the Project

UBON POWER was introduced from the company, who has established
relationships with past city-to-city collaborations project. We conducted
consultations with UBON POWER, and examined the possibility of JCM

project.

They plans to introduce cogeneration of heat and electricity using
sugarcane squeezed milk (bagasse) from a sugar factory in cooperation with
UBON SUGAR, a group company. By using electricity generated by using
biomass, we will reduce the amount of electricity purchased from the electric
grid, and by reducing the consumption of fuel such as heavy oil by heat

supply, we will reduce CO2 emissions and make JCM credits.

Business Model &
Value Chain
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Figure 3-3-7 Business Model of UBON POWER

(2) Expected Technology

They are developing a sugar factory in Ubon Ratchathani province and
environmental impact assessment is also conducted. They plan the
introduction of 30 MW class cogeneration system using sugarcane milk
(bagasse) discharged from the same sugar factory. A layout diagram
assumed is shown in Fig. 3-3-8. The part drawn in red is the assumed layout

of the biomass boiler and the steam turbine generator.
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The operation of the sugar factory is carried out by UBON SUGER, and
UBON POWER receives bagasse discharged from UBON SUGER. UBON
POWER generates electricity and steam, and providing the generated
electricity and steam to UBON SUGAR. At the moment, we are considering
full consumption in the plant.

In addition to their plan of 30 MW class in 2021, they will expand in future
and plan to expand the scale to 65 MW class in 2027. The assumed
investment amount of the 30 MW class cogeneration system is assumed to
be 1085 Million THB (about 3 billion yen).

28,000 TCPD Sugar mill with and 65 MW Power-plant

Figure 3-3-8 Expected layout

(3) Result of discussion
In the Bangkok office, detailed explanation of the JCM project and
consultation on business details and schedule etc. were carried out. Figure
3-3-9 shows the meeting situation.

44



Figure 3-3-9 Meeting with UBON POWER

After that, we introduced Japanese companies that are candidates of
representative company and carried out concrete discussions for JCM
project. The candidate company conducted field site tours in Ubon
Ratchathani Province located on the border with Laos. Figure 3-3-10 shows
the location of the site.

Khemarat District
Ubon Ratchathani
Prowvince

Figure3-3-10 Location of the Site

Candidate company of the representative company and UBON POWER are
very enthusiastic about collaboration and confirmed thier intention of propose
to JCM project in 2019. They will prepare for discussions involving EPC
contractors and conclude international consortium etc.

The assumed project organization of the JCM project is as shown in Figure
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3-3-11. As mentioned above, candidate representative company have been
already confirmed their participation, but due to the competitive state including
the EPC contractor, it is not disclosed in this report.

Ministry of the
Environment
(MOE)

Global Environment International Consortium

Centre Foundation | '

(GEC) ; o -
; [ Representative ’ ‘ Partner Company t
L Company (B) Local : UBON SUGER
Subsidy i (A) Japan UBON POWER :
: - Project Administration - Irpplementation of gﬁ;ﬂm
- Reporting of GHGs Project '
emission reduction - Monitoring of GHGs |

emission reduction

(C) EPC Contractor
- Engineering, manufacturing,
transportation, installation and

commissioning supervision.
- Constructions for installation, etc.

Figure 3-3-11 Organization for JCM project
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Chapter 4: Attending Workshop

Chapter 4 Table of Contents

4.1 City-to-City Collaboration Project Workshop
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4.1 City-to-City Collaboration Project Workshop
(1) Overview
"City to City Collaboration Project Workshop" was organized by the
Ministry of the Environment, and was held in Yokohama City and
City of Kitakyushu, inviting people from collaborated cities with the
City of Kitakyushu.

(2) Place and Date
City of Kitakyushu: Mon. October 22 to Tue. October 23, 2018
Yokohama City: Thur. October 25 to Fri. October 26, 2018

(3) Agenda and Minutes
The minutes of the workshop are shown in attached from next pages.
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(Memo 1)

Seminar on City-to-City Collaboration and Site Visit in City of Kitakyushu

Minutes of Meeting

Monday, October 22nd - Tuesday, October 23rd
At Kitakyushu, Fukuoka
Attendees : Atsuhi Ajiro, Hiroshi Masuda

Before the City-to-City Collaboration Project workshop organized by the Ministry of
the Environment, scheduled at Yokohama on October 25 and 26, 2018, we invited the

guests, who are in collaboration with the city of Kitakyushu, to the workshop in City

of Kitakyushu and site visits were conducted to introduce the city’s and its

enterprises' countermeasures against global warming and efforts towards a low-

carbon society. NTT Data Institute of Management Consulting, Inc., which engages in

collaborative projects with each city this fiscal year, also participate in the tour, so the

visit reports are as follows.

mltinerary and Invited Participants

mVisit report
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Monday, October 22, 2018
1. 13:00-14:30 Kitakyushu Eco-Town Center

At the Eco-Town Center in Hibikinada area in Wakamatsu-ku, staff members
explained to us the history of Kitakyushu, Hibikinada Industrial Park, and City of
Kitakyushu Eco-Town Project.

In the city of Kitakyushu's environmental industry reconstruction strategy, they
are collaborating with industry, academia and academia to comprehensively develop
from education and basic research to technology and empirical research, and to

commercialization.

After explanation at the Eco-Town Center, we went to a recycling factory of
"Recycle Tech Co., Ltd." to recycle OA equipment. It decomposes the copying machine
and separates it into gold, silver, lead, aluminum, copper, iron, plastic, etc., achieving
a recycling rate of 99% in total. We took a tour of the urban mine and the actual

t allowed).

—— e —

factory situation (Photography in the factory is no

Eco-town Center’s presentation OA equipment recycling factory tour

2. 15:30-16:30 Kogasaki Incineration Facility

Kogasaki Incineration Facility has garbage disposal capacity of 810 tons per day. In
addition facility explanation by DVD, explanation by model, and facility tour was
conducted.

The volume is reduced by one twentieth by incineration of garbage. The incinerator
is completely burning at a TAKUMA stalker furnace at 800 degrees. Although it also
has facilities for gas engines, they currently do not operate because the price of city
gas 1s high, they are only conducting power generation by steam turbine. The power

generation scale 1s 17,200 kW, electricity is sold to Kitakyushu Power Co., Ltd.
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Kogasaki Incineration Facility Model of stalker furnace

explanation

mVisit report
Tuesday, October 23, 2018
3. 10:20-12:00 Usa Biogas Power Plant / Price Management of Japan Co., Ltd.

We visited Usa Biogas Power Station where Mirai-Power Corporation, one of a
comprehensive energy company is operating. The power station has been running
since July 2018. This facility is a biogas power generation facility utilizing shochu
(Japanese distilled spirit) residues and business waste in the surrounding area, and
Japan Price Management Corporation is conducting EPC cooperation. In general,
shochu gas is unsuitable for solubilization, but solubilization is carried out with

original technologist.

Equipment outline
+ Total project cost: About one billion yen
+ Constructed on the site of an oranges farm, its site area is about 8,000 square
meters.
- Output : 600 kW (200kWx3 units )
(As of October 23, 2018, 2 units already installed)
- Except for electric power used in the site, all Electricity is sell to Kyushu Electric
Power Co., Inc. by FIT.
+ Annual sales target is 120 million yen.
+ Thedigestive juice after fermentation will be utilized as liquid fertilizer at Kabosu
(a type of citrus fruit) Farm run by affiliates of the company.
+ Construction work began in November 2017. March to August is the plant

installation and trial operation period. Construction completion was July 27.
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Power sale has begun since October 2018.

g tank 5. Solubilization tank 7. Liquid fertilizer
- storage tank

—

"

10. Water treatment
facility

ey

Outline of plant equipment

End of Minutes
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(Memo 2)
Seminar on City-to-City Collaboration and Site Visit in Yokohama City
Minutes of Meeting

Thursday, October 25th - Friday, October 26th
At Annex Hall, PACIFICO Yokohama
Attendees : Atsushi Ajiro, Hiroshi Masuda

We participated in the City to City Collaboration Project Workshop organized by
the Ministry of the Environment in Yokohama on October 25 and 26. On the morning
of the 25th, an open seminar was held, a private seminar in the afternoon. A site visit
in Yokohama was held on 26th.

mThursday, Morning of October 25, Open Seminar

Program:
Time Contents
09:00. | Registration .

02:30., | Opening Remarks Mr. Sztoru Morishita, Director General, Global Environment Bursau, MOE
09:35. | Overview of the C2C Collaboration for Low-Carbon Society and Financial Supports

1. City-to-city Collaboration for Low-carbon Society and JCW Model Projects (20 min)
kr. Ryuzo Sugimoto, Director, International Cooperation and Sustsinable Infrastructure Office, MOE)

2. Support for Overseas Development of Infrastructure Systems Q0min)
Mr. Yuichiro Masuda, Ciractor Intemnational Affeirs Offica, City Bunsau, Ministry of
Land, Infrastructure, Transport and Tourism (MLIT)
3. Support for Transportation and Urban Development Projects (10 min)
I, Tewyoshi Kurokaws, Deputy Managing Director, Project Department, Japan Overseas Infrastruciure Imvestrant
Corporation for Transport & Urban Development Q& (10 min)

. Initiatives for City-te-City Collaboration in Yokohama City to realize a low-carbon sodiety (10
minutes)

Ir. Masakazu Clkunc, Director for Development Cooperation, International Affairs Buresw, City of Yokohama.
10:35. | Break (20 min .
10:55, | Case Study of “C2C Collaboration for Low-Carbon Society in FY2018"
1. Collaboration with Ayeyanwvady Region and Sagain Region (Myanmar) (10 min)
#r. Maokd Kato, Manager, Environment Division, Environment Departrent, Fukushima City / Mr.
¥ofi Kojinna, Research Director, Environment and Enargy Division, Wtsubishi Research Instituts
Inc
2. Collaboration with Sermarang City and Bali City (Indonesia) (10 min)
Mr. Masayuki Walabayashi, Assistznt Manager. Environmentzl Policy Division,
Emvironmental Department, Toyanna City.
3. Collaboration with Jakarta Indonesiz) and Yangon City (Myanmar) (10 min)
Mr. Takahiro Fulahor, Manager, Imtemational Econorric Affairs Cffice, Economic and Lakbor
Affairs Bunzau, Kzwazald City
4, Collaboration with Batam City Indonesia) and the Port Authority of Thailand (10 min)
bs. Yasuaki Makamura, Deputy Director for Development Cooparation, International Affairs Bureau, City
of Yokohama
5. Collaboration with Quezon City (Philipgines) and Ho Chi Minh City (Viet Mam) 210 min)
Mir. Toshikazu Maksaki, Assistant Manager for International Cooperation, Environment Bureau, O=aka City
Government
6. Collaboration with Chiang Mai Province (Thailand), Hai Phong City (Viet Nam), Mandalay City
[Myanmar), Davac City [Philippines) and Phnom Penh City (Cambodia) (20 min)

Mr. Hiroshi Yasutaka, Deputy Director, Kitakyushu Asian Cemter for Low Carbon Sodiety, Environment Bureau, City of
Kitakyushu

Q& (20 min) »
12:25. | Closing Remarks r. Mabutashi Miyoshi, Ianaging Dirzctar, Instituts for Glotal Environmental Stratagies 1GES)

£
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09:30 Greeting Remarks: Mr. Satoru Morishita, Director General, Global

Environment Bureau, MOEJ

< T70% of CO2 emissions are generated from urban areas.

<~ The projects are promoting collaboration between cities and private
companies.

< Also at COP 21, the importance of role played by cities was reaffirmed.

09:35 Overview of the C2C Collaboration for Low-Carbon Society and Financial

Supports.

»  City-to-City Collaboration Low-Carbon Society and JCM Model Projects
(Mr. Ryuzo Sugimoto, Director, International Cooperation and Sustainable
Infrastructure Office, MOEJ)

To realize low-carbon business, collaboration and international
cooperation is important.
In cooperation with low-carbon infrastructure, we are concentrating on
the fields of "waste generation", "energy conservation / reenergine",
"septic tank", "water and air pollution control".
For top sales, Japan Environment Week was held in Myanmar in
January 2018. Next seminar will be held in Vietnam in 2019.

<~ The importance of cities is recognized as a non-government actor about
the role of the city, and focus is shifted from the national level
adjustment to the urban level implementation in concrete progress of
things.
Until now, it has been implemented in 27 cities in 10 Asian countries as
City —to- City Collaboration Project.
There was explanation about JCM scheme and JCM financing
programme.

> Support for overseas Development of Infrastructure Systems (10 minutes)
(Mr. Yuichiro Masuda, Director International Affairs Office, City Bureau,

Ministry of Land, Infrastructure, Transport and Tourism (MLIT))

< Infrastructure tasks and initiatives for each phase, in the high growth
period, stable long term and maturity period are explained.
We are developing overseas in the form of international cooperation on
the know-how that Japan has experienced.
In Japan, urban development centering on public transportation and
stations has been done. It was development that improved the value of
the whole area by performing function sharing etc. TOD (Transit
Oriented Development).

< We are implementing international cooperation called J-CODE.
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< It is a characteristic of Japan that is trying to develop problem-oriented
smart city development.

>  Support for Transportation and Urban Development Projects (10 minutes)
(Mr. Tsuyoshi Kurokawa, Deputy Managing Director, Project Department,
Japan Overseas Infrastructure Investment Corporation for Transport &

Urban Development)

<~ Introduction of support for urban development support of JOIN.

< JOIN (Japan Overseas Infrastructure Investment Corporation for
Transport & Urban Development) was established in October 2014, is
the "first" and "only" Public-private funds in Japan, specialized in
overseas infrastructure investment. We are investing in developing
countries and emerging countries without distinction.

<  Funds with an investment capacity of approximately 1.3 billion US
dollars (126.8 billion yen) as the annual budget of the Japanese
government.

<~ Business fields are as follows: 1. "Transportation Project", 2. "Urban
Development Project”, 3. "Project to Support Transportation and Urban
Development Project".

<~ The project organization chart is as follows;

Equity Provider Debt Provider

JICA /IBIC /
NEXI /Banks

I Approval and License i -

T =)

» Initiatives for City-to-City Collaboration in Yokohama City to realize a low-
carbon society (10 minutes)
(Mr. Masakazu Okuno, Director for Development Cooperation, International
Affairs Bureau, City of Yokohama)
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< We have provided master plan development support in Cebu, Da Nang,
Bangkok, Batam. Among them, Batam is carrying out using the JCM
scheme.
The efforts of Da Nang city, Y-PORT project, JCM case cases etc. are
introduced

< We create civic cooperative offices, working on Y-PORT projects with
citizen collaboration.

<~ The development plan of the support project in Bangkok is shown below.
We would like to advance business with B2B.

Eastern Economic Corridor in Thailand

Existing Industries and Infrastructures
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g ™ Tm——

[ Banghok(EE
} "

iz - @
455 et Chonburi .
<1 b ; =
? Doubie Track Rty o, 8 X
e e
¥ Metenvay Al @ . Rayong \
Desp Seaponr

Airpart

&
I'!..n- Industrial Estate

._B Inchirial Park

11:00 Introduction of adopted case of “FY2018 City-to-City Collaboration
Programme for Low-Carbon Society”
> Collaboration with Ayeyarwadi Region and Sagaing Region (Myanmar) (10
minutes)
(Mr. Naoki Kato, Manager, Environment Division, Environment
Department, Fukushima City / Mr. Koji Kojima, Research Director,

Environment and Energy Division, Mitsubishi Research Institute Inc.)

<~ Explanation of collaboration project between Fukushima City and
Ayeyarwadi Region and Sagaing Region

<~ The city-to-city collaboration between Fukushima City and Ayeyarwadi
Region is the fourth year. In the meantime, we have been able to achieve
some results.

< Firstly, it is educational activities through environmental education. We
exchanged video letters between Fukushima City and elementary school
students in Myanmar. Secondly, it is promoting sorting work at the
waste disposal site to reduce waste in Pathein city.
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< We carried out to paying courtesy to the Minister for Agriculture and
Livestock and approach to Ms. Aung San Suu Kyi last fiscal year

< It is characterized by being active in three layers of examination of JCM
project, business review, and policy review.

' Partnership for Low Carbon Initiative { )‘
&  JaPn B Mronmar \:._L,;!’)
) - P
" § ‘Wirhabiops and site
PPIIC]F Fukushima City H[u::'-l:::lda Rl}igrl:.'lﬂ | wislting f?:\rirlr.llh.v:ing
d|a|ﬂguﬂ ) Baing Reg policy formmlation
uinhar fter city
= . conparation with
. Fukushimna chhy,
e e pones || e
Business d arganizatizns and Sacaing region
. - [a4). Chambers of Commanca
dlﬂl@ﬂuﬂ Mitzubizhi and Indusiry in Myanmar, Fanalbilitg stisdy
Research Institute .. Myanmar Rice Fedsraion) JJCM Praject)
Faampla of
- - - - A RaNETENT;
Development Fujita Myanmar compary | Elm Hll:.k nl.?:w
3 C ti MAPCO) eneraticn 1 m
of project | Cerpomation e ! Mpaung Mya Townsep

Undar connimucion|

< We are focusing on biomass power generation (rice residue power
generation) as an industrial park development. Utilizing the
characteristics of Fukushima City and Ayeyarwadi Region, we are
considering business composition. We are planning to make heat from
rice residue and supply the heat to industrial parks and local
communities.

> Collaboration with Semarang City and Bali City (Indonesia) (10 minutes)
(Mr. Masayuki Wakabayashi, Assistant Manager, Environmental Policy

Division, Environmental Department, Toyama City)

<~ Introduction of Toyama city. In addition to environmental efforts, it has
been selected as a SDGs model city. The two city characteristics are
compact city policy and renewable energize policy.

<~ In Tabanan City, Bali, small-hydropower generation is used, and in
Indonesia, hybrid power generation that combines small hydraulic power
and sunlight is performed. Also, in Bali, we are working on energy
conservation of tourism facilities such as hotels and restaurants, and low
carbonization of public transportation such as diesel and gas.

< Introduced of JCM project in the transportation field to be advanced in
Semarang city. The outline is as follows;
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Adopted Project for JCM Subsidy 2018

“Introduction of CNG-Diesel Hybrid Equipment to Public Bus in Semarang”

(Representative Participant :Hokusan Co., Ltd.)

This is the first project in Indonesia as a public transport project of JCM, and also
the first project for public sector.

— P Diesel

NG

11:31
Initial i S CMNG wi A
CNG with JCM

Conversion
cmst

To reduce GHG emissions,
72 diesel buses owned by Trans
Semarang are retrofitted from diesel
engine to CNG&diesel hybrid engine.

_m Fuel efficiency | Annual Mileage

Lamgesze 25  2.0kmiLDiesel  1.862.860km 1 year Expected CO2 Emission Reduction
Medumsize 47  3.5kmiLDiesel 3,808.585km 1,870 tCOZr'year

Conversion eauioment
i

A

> Collaboration with Jakarta (Indonesia) and Yangon City (Myanmar)
(Mr. Takahiro Fukahori, Manager, International Economic Affairs Office,

Economic and Labor Affairs Bureau, Kawasaki City)

< Introduction of Kawasaki city. It is an industrial area and is trying to
transfer technology and know-how that we have been working on to cope
with environmental problems to overseas.
Having a slogan called “Win-win relationship” and“Equal partnership”,
we are implementing city-to-city collaboration.

< Introduction of city-to-city collaboration project with Yangon and
Jakarta. In Yangon, targeting markets where large amounts of organic
waste are generated, with the aim of utilizing Hitachi Zosen's methane
fermentation technology, we have set up enterprises in Kawasaki City as
EPC contractors and make projects. We are collaborating with local
Dagon Group in Myanmar.

> Collaboration with Batam City (Indonesia) and the Port Authority of
Thailand (10 minutes)
(Ms. Yasuaki Nakamura, Deputy Director for Development Cooperation,

International Affairs Bureau, City of Yokohama)

< Introduction of examples of Batam and Bangkok from among cooperative
projects with cities in Cebu, Da Nang, Bangkok, Batam.

<~ In Batam, we are focusing on green industry and green building. In
addition to JCM FS, METI's water business and garbage business etc.
are also combined in a wide range.
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<>
<>

This fiscal year we are doing FS of optimization in industrial park.
We are making a system to decide whether CASBEE in Yokohama can
be introduced to Batam or whether it can be expanded horizontally.

> Collaboration with Quezon City (Philippines) and Ho Chi Minh City

(Vietnam) (10 minutes)

(Mr. Toshikazu Nakaaki, Assistant Manager for International Cooperation,

Environment Bureau, Osaka City Government)

<>

<>

Introduction of city-to-city collaboration case with Quezon City and Ho
Chi Minh City.

About city-to-city collaboration with Quezon City, we have an MOU for
the following four purposes:

® Making a reference system
® Sharing of expertise
® Creation of public-private partnership projects

® (Capacity building

In Quezon City project, we are considering energy conservation at
factory, introduction of photovoltaic power generation equipment,
improvement of garbage trucks, etc.

In Ho Chi Minh City project, Osaka City is cooperating with the
planning and promotion of a global warming countermeasure
implementation plan. We are considering not only plans for mitigation
measures but also adaptation measures such as weather forecasting. We
also are considering introducing JCM project as an introduction of
energy-saving pumps.

> Collaboration with Chiang Mai Province (Thailand), Hai Phong City

(Vietnam), Mandalay City (Myanmar), Davao City (Philippines), Phnom
Penh City (Cambodia) (20 minutes)

(Mr. Hiroshi Yasutake, Deputy Director, Kitakyushu Asian Center for Low

Carbon Society, Environment Bureau, City of Kitakyushu)

<>
<>

Explanation for each city is conducted.

Phnom Penh (Cambodia): Sister city from 2016. As a pilot project
supporting Phnom Penh city climate change plan formulation, this fiscal
year, we are considering for the field of transportation, green production,
and environmental conservation.

Mandalay (Myanmar): We have been collaborating since 2012. Focus on
waste management and energy fields. In the energy field, we will tackle
the reduction of carbon at large facilities and the reduction of carbon at
primary industry.

Davao (Philippines): 2017 Environmental sister city concluded. We are
assisting in formulation of climate change action plan and
implementation of mitigation measures. We are also considering the
field of waste power generation business.
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<>

<>

Chiang Mai (Thailand): Horizontal expansion of eco industrial town.
Cooperating with Thai Industrial Estate Authority, we are considering
low carbonization in new industrial parks.

Hai Phong (Vietnam): 2014 sister city concluded. Formulation of Green
Growth Promotion Plan and demonstration of EV bus etc. in the past.
This fiscal year, support for environmentally-friendly industrial parks
has started.

® 12:25 Closing remarks: Mr. Nobutoshi Miyoshi, Managing Director, Institute for
Global Environmental Strategies IGES)

<>

He thanked for the supporters of the seminar, the speakers. Today’s
information are extremely important in implementing concrete measures
in future city-to-city collaboration. IGES plays a platform function of
cooperation between cities, and for further promotion, it is necessary to
further disseminate information on support such as funding from
planning to implementation.

We would like them to consider the examination toward the realization
of further low carbonization project.
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mThursday, afternoon of October 25, Private Seminar

Program:
1330, | Open wvenue,
14:00, | Opening Remarks Mr. Ryuzo Sugimoto, Dirsctor, Intemational Cooperztion and Susteinable Infrastructure Office, MCE)
14:05, | Reports by Participants from Asian Cities
17 Phnarn Penh City (5 min] Mr. Sarnavuth Nuon, Deguty Dirsctor, Waste Management and Erviranment Civision,
Phinarm Penh Capital Hall
2 Jakarta (5 min} s Emi Pelita Fitratunniza, Head of Emarenment and Jeansing Maragement Division, Environment Agency,
Jakarta Capital Dy Govemrnent
Batamn City (5 min) Mr. Rudy Satriawansyah, Department of Environment, Batam City Governmant
41 Semarang City (5 min} Mr. &de Bhakti Arizwan, Head of Trans Samarang Public Senica Agency, Trans Semarang Public
Sarvice Agency
51 Bali ity (S min) Wrs. Luh Ayu Aryani, Acting Head of Erwironment Agency, Bali Province
g Ayeyarwady Region (5 min} Mr. Maing Lin Maung, Regional Director, &yeyarwady Regional Government
71 Sagaing Region (5 min) Mr. Thit Htoo Myint. Director, Sagaing Division City Development Committes
8 Yangon City (5 min) Me Zaw Myunt, Deputy Head of Department, Production Department, Yangon City Davelopment
Comrnittee (YODC)
& Mandalay City (S rmin] Mr. Khaing hyint, Committes Member, Mandalzy Gty Development Cornmittze (MODC)
QA (5 min]
14:55. | Break (L5 min).
1210, | 10} Quezon City (S min) M. Trissha Belle 5 Gollzyan, Environmental Management Spedalist D, Emvironmental Protection
and Waste Management Department. Quezon Oty, Local Government
117 Davao City (5 min) hr. Lakand@wa Saliman Orcullo, Head of Information Education Camipaign, Dewvao City Envircnment
and Matural Resourges Cffice Davao City, Gowernment
12} Port Authority of Thailand (S min) Mrs Mayures Deeroop, Sdentist, Corporate Strategy Decartment, Port Autharity of
Thailand
13} Chiang Mai Province (5 4 )Mz Pakawan Sengares, BEnviconmantaiist Professionsl Lavel, Offics for Maboral Resourcs &
Emvironment, Chiang Mai Provincia Office
14} Hai Phong City {5 min] Mr. Duc Arh Phung, Spedalist Hai Prong Departrent of Forsign Affairs
18] Hao Chi Minh City (5 min) M. fu Moo Lien, Cfficial, Division of Solid wastz ranagament, Ho Chi Minh Sy, Natural
Resources and Erwironment Department
QA (5 min]
15:45, | Break (15 min).
1&:00, | Points to be Noted and Points of Adoption of Financial Supports
1) JCh Model Project (10 min} Mr. Osarmu Banrai, Manager, Finandng Programme Group, Tokyo office, Glotal
Ervironment Center (GEC)
2} Support for Transpertation and Urban Development Projects (10 min) M. Tsuyeshi Kurokawa, Deputy
tanaging Director, Project Department, lapan Overseas Infrastrecture Imvestrnent Comporation for Trarsport 8 Urban
Development
3} Funds Available for Promoting C2C Collaboration (Smind Mr. Kohei Hibino, Prograrmeme hMarager, Kitakyushu
Urban Centre, IGES
Q&A (30 min)
16:55, | Closing Remarks Ms. Mahoyo Yamamato, Researcher, International Cooperation 2nd Sustainable Infrastruciure Offics,
MCE
17:45, | Reception.

® 14:00 Opening remarks from the organizer

(Mr. Ryuzo Sugimoto, Director, International Cooperation and Sustainable
Infrastructure Office, MOEJ)
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® Reports by Participants from Asian Cities.
» Phnom Penh City (5 minutes)
(Mr. Samnavuth Nuon, Deputy Director, Waste Management and

Environment Division, Phnom Penh Capital Hall)

< Eight Areas for Low Carbon Society; Implementation of Master Plan,
Eco-City Development, Urban Transport Improvement, Flood Control,
Greater Water Supply, Waste Management, Climate Change Action
Plan, Green City Strategic Plan 2018-2030.

<  We have created a Climate Change Action Plan. We are also visiting the
mayor to the City of Kitakyushu. In addition, we are working with City
of Kitakyushu on waste landfill facilities and water supply improvement
project.

< We are expecting citizen's awareness about waste management in the
BKK 3 area as a result of city-to-city collaboration.

< We have a sister city relationship with China, Thailand, Korea and
Australia and are working towards building a green city.

> Jakarta (5 minutes)
(Ms. Erni Pelita Fitratunnisa, Head of Environment and Cleansing
Management Division, Environment Agency, Jakarta Capital City

Government)

<~ We are collaborating with Kawasaki City toward the achievement of
SDGs and are conducting a feasibility study on solid waste management.

< We are also spreading renewable energy through water power
generation.

< While involving multiple stakeholders, capacity building of citizens will
be carried out and efforts toward low carbonization will be carried out.

> Batam City (5 minutes)
(Mr. Rudy Satriawansyah, Department of Environment, Batam City

Government)

< In 2015, Batam City and Yokohama City concluded a LOI towards the
development of a sustainable city. City to city collaboration has six
pillars; Green planning, Green water, Green buildings, Green
transportation, Green waste and Green industry.

< We promote energy conservation such as airports, large buildings,
stations, offices, etc.

> Semarang City (5 minutes)
(Mr. Ade Bhakti Ariawan, Head of Trans Semarang Public Service Agency,

Trans Semarang Public Service Agency)
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< In 2017, we exchanged LOI with Toyama City with cooperation focusing

on renewable energy and transportation. In addition, we hold business

matching and conferences and deepen mutual cooperation.

As a medium-term plan, we set goals for traffic and environmental

indicators in 2016-2021.

We procure CNG tram bus using 5.3 billion rupiah budget.

Based on city to city collaboration, we would like to promote

collaboration of B2B utilizing urban public corporation in the future.

We will also invest in the process of industrial waste disposal. There is

one company that handles industrial waste, but the processing capacity

is insufficient.

< We also conduct research on science and technology towards
sustainability in cooperation with the University of Toyama.

R

> Bali City (5 minutes)

(Mrs. Luh Ayu Aryani, Acting Head of Environment Agency, Bali Province)

<~ Indonesia aims to reduce CO2 emissions by 26% by 2020.

<~ Enacted environmental protection and management law in 2009.

<~ There are seven priority issues in Bali. Poverty and employment,
education and health, development of agriculture, sustainable
development of culture, infrastructure development and environmental
protection, public service, peace and fulfillment of the public sector.

<~ In the fuel sector of the energy sector, we plan to reduce 38.97 million
tons of CO2 emission by 2020 (gasoline and diesel).

» Ayeyarwady Region (5 minutes)
(Mr. Naing Lin Maung, Regional Director, Ayeyarwady Regional

Government)

< Under the cooperation with Fukushima City, we are promoting efforts
towards low carbonization. The field is water treatment industry, reduce
carbon emissions and long-term use of the energy.
Ayeyarwady is a large countryside area, and the electrification rate is
also low.
Unger Construction of 1.8 MW Gross Rice Husk Fired BTG Power Plant
Project. We will continue to cooperate with Fukushima City.

> Sagaing Region (5 miniutes)
(Mr. Thit Htoo Myint, Director, Sagaing Division City Development

Committee)

< Monywa (one of industrial zones in Segaing region) generates 130 tons of
solid waste every day. Currently, we transport it by truck, and discard it
to three places. There is no recycling activity at Monywa TDC (Township
Development Committees).

< In the future, we would like to promote waste generation and
composting, and to reduce waste utilizing advanced technology.
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< 10 MW/ day of electricity is required in the Monywa area, and we
believe that sufficient power can be supplied to the area if we can
generate electricity utilizing rich husks in the area.

> Yangon City (5 minutes)
(Mr. Zaw Nyunt, Deputy Head of Department, Production Department,

Yangon City Development Cornrnittee (YCDC))

< We are promoting under city to city collaboration with Kawasaki city.

< Utilizing the JCM scheme, we have installed a waste power plant. Of the
initial of 16 million USD, 8 million USD is covered with equipment
subsidies. It has a processing capacity of 60 tons / day.

<~ In the future, we are considering implementing waste fueling project.
For example, utilizing recycling waste tires by heat recycling or material
recycling.

» Mandalay City (5 minutes)
(Mr. Khaing Myint, Committee Member, Mandalay City Development

Committee MCDCQ)).

Collaborate with Japan to develop waste management strategy and
action plan.

2017 - 2030 is formulated as a short-term, medium-term, long-term plan.
Mandalay's waste action plan for FY2018 budget formation is approved
by the province and many budgets are devoted to improvement of landfill
disposal site, introduction of sorting machines and treatment of
hazardous waste.

> <

> Quezon City (5 minutes)
(Ms. Trissha Belle S Gollayan, Environmental Management Specialist D,
Environmental Protection and Waste Management Department. Quezon

City, Local Government)

< Quezon and Osaka signed an MOU in April 2018 and will carry out
cooperative activities for three years.

<~ The cooperation areas are climate change mitigation, renewable energy
and energy conservation, wastewater management, water supply, solid
waste management, and environmental conservation.

<~ As a next step, we are planning to formulate JCM guidelines in the
Philippines, implement capacity building, set goals and prioritize them.

» Davao City (5 minutes)
(Mr. Lakandiwa Saliman Orcullo, Head of Information Education Campaign,
Davao City Environment and Natural Resources Office Davao City,

Government)
< We are working on the issue of solid waste as top priority.
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< In cooperation with the City of Kitakyushu, we are investigating the
possibility of Waste to Energy.

< We are also cooperating with JICA's grassroots Project. We are working
on proper separation of municipalities in barangays (local government
equivalent to wards in Japan), reduction of waste.

> Port Authority of Thailand (5 minutes)
(Mrs. Mayuree Deeroop, Scientist, Corporate Strategy Department, Port

Authority of Thailand)

< Regarding Green Port Development, we are developing with cooperation
with the City of Yokohama.

< We are proceeding in cooperation with multiple stakeholders, including

introducing solar power generation and energy saving equipment at

ports and surrounding areas.

Scheduled to update MOU between Thai port and City of Yokohama.

We would like to consider modal shift from road to port,

We would like to reduce energy consumption at ports.

We are struggling to involve Thai public enterprises in JCM projects. In

particular, there are difficulties in the process and approval until

agreement is reached, and there is concern about schedule delay.

We would like to deepen our understanding of the JCM system of

relevant parties and to advance smoothly.

S

<>

> Chiang Mai Province (5 minutes)
(Ms. Pakawan Sangsree, Environmentalist Professional Level, Office for

Natural Resource & Environment, Chiang Mai Provincial Office)

< We would like to thank the concerned parties and collaborators

<~ Chiang Mai is in the northern part, the second largest city after

Bangkok. It is a prefecture with a scale of 190,000 people.

< Cooperation between Kitakyushu and Chiang Mai has been ongoing

since 2000.

< In FY 2017 and FY 2018, city-to-city collaboration projects are carrying

out and focus on waste and conduct inspections.

<~ As part of Thailand 4.0, Chiang Mai has been selected as a smart city
development area. We would like to consider the concept of smart city.

< We are considering Chiang Mai University as a priority area of Smart
City.

< 3Rs promotion among to residents is conducted.

> Hai Phong City (5 minutes)

(Mr. Duc Anh Phung, Specialist, Hai Phong Department of Foreign Affairs)

<~ Hai Phong and Kitakyushu signed a sister city agreement in 2014.

< Kitakyushu has been supported Hai Phong to develop 15 projects in “Hai
Phong City Green Growth Promotion Plan”.

< We have implemented projects so far including introducing solar power
generation, high efficiency air conditioning, and EV bus.
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This fiscal year, we are focusing on Eco Industrial Park and are
considering to proceed. We consider that companies that are conscious of
resource utilization and clean production come into the Eco Industrial
Park.

We want to develop the concept of Eco Industrial Park to other
industrial parks.

» Ho Chi Minh City (5 minutes)
(Ms. Au Ngoc Lien, Official, Division of Solid waste management, Ho Chi

Minh City, Natural Resources and Environment Department)

< We have developed a climate change action plan from 2017 to 2020.

< We are planning multiple projects to reduce CO2 emissions.

<~ For public transport, we would like to consider environmentally friendly,
metro, BRT, bus etc.

<> The problem facing is separation at the time of discharging garbage.
There is a sorting guidance of Ho Chi Minh City, but because of lack of
penalties regulations and not being publicized about guidance, citizens
do not necessarily properly sort out.

<~ We also plan to sequentially implement licenses to collectors.

> Q&A)

< Q) Regarding Semarang City Public Transportation Bus which is JCM
Project, what made you struggle to advance as a public project?

< A) We promoted the project with the third sector as a joint venture. The

point that became an issue at the time of procedure is the amount of
money changes. Although it is assumed that the subsidy rate at JCM is
50%, because the amount changes due to bidding, it was difficult to
adjust the budget for Semarang city.

® 16:00 Points to be noted and points of adoption of financial supports
» JCM Model projects (10 minutes)

(Mr. Osamu Bannai, Manager, Financing Programme Group, Tokyo office,

Global Environment Centre Foundation (GEC))

R

There are 130 projects adopted in 17 countries.

Introduction of low-carbon technology to the JCM signing country and
reduction of CO2 will be subject.

Japanese companies need to propose as representatives of international
consortium.

As an international consortium, it is necessary to include the
representative company in Japan, equipment holders in the country,
users as members as a joint venture.

The International Consortium is obliged to report the reduction amount
of CO2 for the period of legal equipment life in Japan, and it is necessary
to pay attention to the fact that the international consortium will be
obligated to return the subsidy if the delivery provision is violated.
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Cooperation in methodology development, project registration and credit

issuance are also necessary.

Points of adoption at the time of appraisal.

® Certainty of performance: evaluate by taking account of
management situation, actual results, business plan, licensing /
approval situation, economic efficiency, business nature,
appropriateness of fund planning etc.

® For investment recovery years, subsidies are available and over 3
years are eligible for subsidization.

® (ost-effectiveness needs to satisfy 4000 yen / ton CO2.

® However, for sunlight in Mongolia and Thailand, 3000 yen / ton CO
2.

® [s there a possibility of introducing introduction technology and a
strategy for private enterprises to autonomously spread?

® [sthe CO2 reduction calculation method and monitoring
appropriate?

Projects with high project certainty from the perspective of project

planning, structure, financing, licensing, schedule, etc. are easier to

adopt, and will proceed well after adoption.

> Support for transportation and urban development projects (10 minutes)

(Mr. Tsuyoshi Kurokawa, Deputy Managing Director, Project Department,

Japan Overseas Infrastructure Investment Corporation for Transport &

Urban Development)

<>

<>

R

JOIN (Japan Overseas Infrastructure Investment Corporation for
Transport & Urban Development) was established in October 2014, is
the "first" and "only" Public-private funds in Japan, specialized in
overseas infrastructure investment.

JOIN is a public-private joint-stock enterprise and invests in overseas
urban development projects. As an annual budget of the Japanese
government, it has an investment capacity of approximately 1.3 billion
US dollars (126.8 billion yen).

We are hoping to promote better development in cooperation with the
scheme of the Ministry of the Environment and participate in this
seminar.

We can participate not only in new projects but also in continuing
projects.

It is a major principle that Japanese companies invest in projects that
are developed overseas. Participation by local companies and cooperation
of local government agencies are also important.

In addition to JOIN's review, JOIN's decision will require permission
from the Japanese government.

It will be judged on three evaluation axes: "policy significance", "private
business entity's initiative" and "sustainability".

Have 13 achievements. Many projects in ASEAN countries.

There are also projects cooperating with JCM projects in Jakarta,
Indonesia. Since it is investment, not subsidy, it is not considered as a
double subsidy.
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Funds available for promoting C2C Collaboration (5 minutes)

(Mr. Kohei Hibino, Programme Manager, Kitakyushu Urban Centre, IGES)

< Refer to the distribution brochure (for Japanese local government
officials). An electronic version will also be released soon.

<~ There are funds that can be utilized by related ministries and agencies.
See the figure below. Funds in the execution phase such as loans and
demonstration tend to be less, but we would like to consider utilization

according to purpose and phase.

Japanese funds

31 Japanese Funds
(direct & indirect use for C2C)

5 ﬁ' & {59 & égp & g P ?5* & ¢

Donor agences

Humib=r of und
@ = R W & W & w @ W

BLG can directly apply  BLG can indinscily use

® 16:55 Closing remarks

Allocation of supporting
activities

Loan, 2
Y

Demonstration,_
= .

Equpment
and
facility, 7/

Dispatch |
of expert,
Exchange,

10

(Ms. Mahoyo Yamamoto, Researcher, International Cooperation and Sustainable
Infrastructure Office, MOEJ)

>

I believe that mutual communication is taking place closely, such as

collaboration, needs of private enterprises, low carbon technology of

Japanese companies, etc., leading to materialization.

I would like to engage in collaboration between cities as a trigger to project

from the whole concept and mid- to long-term perspective, not from the

standpoint of the project alone or a single fiscal year.
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mFriday, morning of October 26, Site visit

Program:

Time Contents

08:30 Departure from the Washington Hotel Participants go to the venue on foot. IGES staffs accompany
09:00 Owerview of Yokohama City Action Plan for Global Warming Countermeasures
[Climate Change Policy Headquarters, City of Yokohamal]
[Including Q8uA session) Venue: TKP Garden City PREMIUM minatomirai
10:00 Site visit Participants join one of the following groups. Buses are arnonged for travelling
Group 1: Group 2:
Hydrogen technology demonstration Green buildings
10:00 Regional Cooperation and Low- 10-00 Owerview of the Building Energy
carbon Hydrogen Technology Management System (BEMS) Project in the
Demonstration Project Yokohama Crity University Hospital and the
A tour of the "Hama Wing” Mimami Ward Office Building
[Climate Change Policy Headguarters] [Climate Change Policy Headgquarters]
{Including traveling time) Including Q&A session)
Venue: TKP Garden City PREMIUM mingtomingi
10:30 BEMS Project
A tour of the Minami Ward Office building
[Howusing and Architecture Bureau & Minami
Ward Office, City of Yokohamia]
(Including traveling time)
12:30 Arrival at the Yokohama Sakuragicho Washington Hote

® IRIE{LK AT R B

Overview of Yokohama City Action Plan for Global Warming Countermeasures

» City of Yokohama Climate Change Measures

(Mr. Suzuki, Climate Change Policy Headquarters, City of Yokohama)

<>
<>

Explain the outline and history of the City of Yokohama.

In Yokohama, the population rapidly increased during the period of high
growth, causing problems of environmental destruction, garbage
problem, road traffic, water resource problems, shortage of public land.
Under such circumstances, in cooperation with citizens and business
operators, we have implemented and resolved various projects.

As climate change, in the past 100 years rose by about 1.8 degrees.
Yokohama’s GHG emissions in 2016 are 18.84 million tons-CO2. As
Yokohama has a population of about 3.73 million (second largest city in
Japan), emissions from the household sector account for 24% compared
to the whole country.

The city of Yokohama has set "Zero Carbon Yokohama" as a goal of
countermeasures against global warming, and the three C "Choice —
Creation - Collaboration" which is the strength of Yokohama of "Power of
Choice" "Power of Creation" "Power of Collaboration" based on the basic
policies set.
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The goal is to reduce greenhouse gas emissions by more than 80%
compared to 2013 by 2050.
The city of Yokohama, the only global municipality in Japan has
established the Global Warming Countermeasure Headquarters and is
developing global warming countermeasures activities.

< We are also devising a financial aspect to promote the global warming
project, such as by adding financial resources as a plus project to counter
global warming.
We promote it by placing "adaptation measures" in the Yokohama’s
climate change adaptation policy revised in 2014.
We have five basic strategies: "Promotion of measures to protect the life
and property of citizens", "Improvement of urban resilience", "Approach
of adaptation perspective in the policy", "A virtuous circle of the
environment and the economy by promoting adaptation measures",
"Promotion of collaboration between cities in Japan and overseas"

® Group 1: Hydrogen technology demonstration;
Regional Cooperation and Low- carbon Hydrogen Technology Demonstration
Project. A tour of the “Hama Wing” (Climate Change Policy Headquarters)

» Overview of the project

<~ In the demonstration project, a system for manufacturing, storing and
compressing low-carbon hydrogen using wind power generation is
installed in the Yokohama Wind Power Plant (Hama Wing) premises.

<~ The hydrogen produced here was imported with a simple Hydrogen
fueling truck and demonstrated Japan's first "hydrogen delivery system"
to be used in fuel cell forklift introduced in Yokohama city and Kawasaki
city fruit market, factory, warehouse.

<> The outline of the project is as follows. It is a trial calculation that it is
possible to reduce CO2 emissions by 80% in the entire system, and this
confirmation is confirmed by this demonstration.

BIXEAN == KERE AT - 58 X FA
Renewable electricity Energy storage Hydrogen production Storage.~Compression Transport Utilization

[INY D427 | DB DFRBEE

To be newly installed at the Hama Wing site
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e
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Hama Wing Site

Wind Power Plant (Hama Wing)
*already built

Existing incoming panel
d *already built

Newly installed power panel
/Distribution panel

Hydrogen production
stabilization system

lﬂl
Hydrogen storage tank ~—
Hydrogen warehouse (Hydrogen
compression/Filling device)

S/

Hydrogen fueling truck

| Water electrolysis | iy
system

-
| Nitrogen cylinder | ek
cabinet

» Equipment outline

< The hydrogen production stabilization system (energy storage system) is
a storage system consisting of 180 used batteries (nickel metal hydride
batteries) of the Toyota Prius. Electricity storage of electricity that could
be generated when equipment is not working at night.

< Water Electrolysis system: apparatus for producing hydrogen. Flexible
hydrogen production that produces a large amount of hydrogen when the
amount of electricity generation is large, and makes less hydrogen when
it 1s small. Made in Toshiba.

< Maintain the hydrogen storage tank and carry the compressed hydrogen
in a Hydrogen fueling truck. This tank can store hydrogen suppliable
amount of hydrogen for 12 days on 12 forklift trucks. In addition, red
cards (bundled cylinders) are prepared for emergency hydrogen supply,
and hydrogen which can fill 16 forklift trucks is put in a cylinder.
Hydrogen packed in the curd is not generated by Hama Wing. Up to
now, there has never been a shortage of hydrogen.

< Hydrogen fueling truck: We have introduced 2 first Hydrogen fueling
trucks in Japan. They are not commercially available. It is compact size
that can be delivered to the factory with a small turning capacity and
can store six Fuel cell forklifts. This truck itself is diesel fuel, so it is not
the only carbon free in this demonstration.

< 12 Toyota forklifts were introduced. The same fuel cells as Toyota FCV,
MIRALI are introduced. Only water is discharged, it can charge in 3
minutes. Since charging is possible faster than electric, the operating
efficiency has improved significantly.
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<~ 4 users use three forklifts at a time. They are used in Yokohama City
Central Wholesale Market, Kirin Brewery Yokohama Plant, Nakamura
Logistics Inc., Nichirei Logistics Group's distribution center.

< The usage status and remaining hydrogen level are grasped in real time
in the operation management center, and optimum delivery is enabled.
Three people from the Iwatani Corporation are stationed. (Resident
obligation is determined by law)

< Wind power generation has an annual power generation record of 2.1
million kWh. It corresponds to 600 households of electricity supply.

® Group 2: Green buildings: Overview of the Building Energy Management System
(BEMS) Project in the Yokohama City University Hospital and the Minami Ward
Office Building (Climate Change Policy Headquarters)
A tour of the “the Minami Ward Office Building” (Housing and Architecture

Bureau & Minami Ward Office, City of Yokohama).

< It was selected "Next Generation Energy and Social Systems
Demonstration Area" by METI.

< YSCP (Yokohama Smart City Project): We have been promoting many
demonstration projects in collaboration with 34 business operators.

<> One of them, "Energy collaboration between Yokohama City University
Medical Center and Minami Ward Comprehensive Government
Building" project was introduced.

<~ Although the Minami Ward Comprehensive Government Building will
be a headquarters for disaster response, it has been subject to planned
blackouts after the Great East Japan Earthquake and experienced
confusion. We have implemented BEMS for power multiplexing and
toughening and studied energy cooperation.

< Introduced a total of five cogeneration systems. A private line is laid
between the Yokohama City University Medical Center and the south
ward comprehensive government building and electric power is
transmitted by specific supply.

<> The cogeneration system is optimally operated automatically from the

weather forecast, outside air temperature, humidity, electricity

consumption, gas consumption.

As an effect, there are "improvement of disaster prevention",

"improvement of environmental friendliness" and "improvement of

economy"

CO2 emission reduction amount about 2400t CO2/year

Initial investment: approx. 700 million yen (130 million yen from the

government, 10 million yen from Kanagawa prefecture)

Cost reduction of approximately 68 million yen/year

The hospital has heat demand due to sterilization and sterilization, and

the heat generated in the generation system is used in the hospital.

<>

R
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mPhotos

City of Kitakyushu’s presentation at Presentation at Closed Seminar

Open Seminar

Presentation of City of Yokohama’s Site visit of Group 2

initiatives

9 -
Y et

Reuse battery system Site visit of Group 1

End of Minutes

73



Global IT Innovator

[

ER30ERE (KiRFEHSEBRDOLHDOEPHEEIESES
[FhEEIICHITSI] -1 /91I*'JT’)I«G"?/?EJE’ELL:UEII%(ISEJ&?#/
:||$7'L'}‘|‘|I'ﬁ FIONAR-IEAT -DIWEHEE | FYIAT=Z—-T1VIHE

201845814H
NTTF—iEEMER
= RIFWEISYIT1>I1Zy b

© 2017 NTT DATA INSTITUTE OF MANAGEMENT

. BIhELEEOMBLEAHOKE] ABETOBEER

2. BFELTWRIOS I MIE

2-1. BIBRBEZEIATLANUEA IR IS0 —IEHE
MEREEOXBFBETOS I MOAIE EE

2-2 R \A AN RZRLELIAbERRORBETOZ I
0)=ll=ebrE)

3. FEEEATZ1-)

© 2017 NTT DATA INSTITUTE OF MANAGEMENT 2 NTTDAarta
CONSULTING, Inc. 24




1.#hREEEORIE LEF R OEE, AERTOBRIR (1/2)

e HEFIONAHOBM%

FENINHEFIORA B ORI TRIERG D NEDSN TS,
mE (& 2000FENBILNMAZST T4 T - RYRT=JT
DEEP, FIONATHEEOILINTH TORBPIHMEAD
SIRBENSHHBEBRZRDTER.

20165 8AELD. SENMBEFIONAREDRTH DR
EfMEOHENSED, Fri oy -FIONABRRIEEHERS
RAENMTZEER (201 7F 1 BIRIGE - #ih RE#E S
) AANMHNSEEBRENFIOVAREERI(201743

1. X RTIBAOI12MWERAEINFEE S AT ADEA
ICMERHENEEE (2016FE—RAFETHIR)

> CO2BEHHIMRIAH : 31 180tC02Lﬂ5
> SBEARH
o RRBEE  NTTT IR EWIFR
HEEEE . Siam City Power Company Limited

NFTOIATOCO2HIIKICEIFTZERDFE >

- Ny = « EPC{REE : Sh hai CONCH K ki
B)eRBRICBRELALERELHEEER TSR, = angnal awasaki

> T, FIONAENsEZAMICIBEEL (2017878,
2018F 1A ®MEt2E]) . AMHSEEMEIRE (2017
F£6H.8H.98. 108, 128, 2018F2Hn:t6ME) .
(CLDICMIL Dy MEBICEZRKRFTOS I MO
CmFEHEZERTVDS,

> Fle b TE2014FE(CHAITEETERS (DIW)
RUS4 TEEM A (IEAT) CORITH D EEZER .
£/12017FE, 2018FECHHEZR2EHLTHO. I 4
SHZNIT A ORBICEIT TR Z21To0TWS.

> IRTE. AEANTHEDIW., IEATEDRITIE, Y4 R EM R FDO
EF (EEC) OBIFEY. J/ N EAMICEIEIREHLAE
23> 945> R4.0 (Thailand 4.0) J(CED<HRMRIO
SITRE, CNNBRI-NIRFHLWEBIDOIBZHEET
Bz, FRMOUZMHIEI B FETHD.

SROEE. RiFFH. (FRER

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

| EHELTVSE : T3 - 1> YA NPT OEHR
TIRILF—FIA. f%?%é 7J<Efi'é"}0)a—1@4t g 1=3 —5 COREDERIRERZE U2 TEMM R U E Do T 11k

e SROEE. BRFHE. ERER

IO-A>ARNITILIT>

- EREYNR-—b

» IRILF—TRSAS NDHBHDA
ﬁtﬁ%h’rﬂ%iﬁ LN | > mEmwers xS rombs
> KRS AS RDHBDFA

ERRUTIZ/ D)\D DR

IEAT (5 TEMEIth )
DIW(HAIEETIHE)

FI>NT1E

| 2015, 20164 [SI2B - T - A 2FZXNUTILI TS OERECHEEFESEE| & 20174 [FI2<18]
| 20184 : ICM{bZE B8 LIz THRILF—0D5EE |

ARl . RIREEBENED AT ARPE I IR0 —IERE - SHE

EE2: MEERRNAAVAZRLELEEERBORET DI T MR

REOHFEFAEI DTS T bORIHEES

&S
OFree T Mz X REVIRIBAERZIBI AT LADEA O \AATZLOER L TOS 10 NER
OBTAMIBO— ;aunL B ERREOREFIFERTOS T FORIE —
. S suETm oIsE | [emrroiTEcs | [eommTemnea
m @ | & wcEmpeL e | | vaamamme | | mEriseans
ATRERO—ETE AARZDHZALICL

. TEAY N TIBED BERVINFL S S
BRIGREE &{ R 3 & ‘ | % IS TREDHRFIA SHA%FIF2I0 B0/ A AT R%F] FHT)\AAYZFIR%
B ATA b ST
© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,

A9370>17h K370>17h

Inc.




2.BELTVWSI OO MIE
ABETEH I EE - FIORABEIRNMNBOBRABEROEE . AT OBEEENET 3.

EE1 . RIBREEGESATARVTAIR
AR D—I1ERE - SR EORFFIRE
7031 bORILEED

A4 TEEMA (IEAT) (. IRIBECEELT,
MO, BBt B AE LR R] BEIE DS L)
F5IMELT, THEAMDIT-A>FZNT )L
ADNBIEEHEEL TS, TOSREEL T, #ax
DYTA(SA KAEO) TEFMICHEWNT, IR
ACRRELZES AT LADEA DB EZRD,
ICMIL Sy MERICE MR RIE IO 1 b
OREEIEY . T, R TEMMEHERTH
BIENS, EREEARO—IEFIEPIDIRE
OHBEFAOFEZEUT, ICMILSYNES
(CEBERRITOS T MOERREEIET
EVIIR - BRET /i (SHRZEH
12E) DEI R F

K08
RIS

<A 93\ - REUVYI DRSS
EVIAZED\—R, BITIATLAEDOYING
FRAARBELIEATEORYF S
-EEMOIUE &

iEEN2: MEERNA AN AZRLELA LRI
BoREBI DI 1 hORILEE

s ) A A R 2 b & LTI

RETO> U ~ORIMES ZEL T,

ICMI L2y NMEGICEBRRERIETO

1V hOEREEEY . BANI(CE B

TOIOZTIMEZEELTVD

> BETIBICHEREBERRIEL T AIZOS
LICEBHRZRIAIZT0TTI b

> BHFEA NDBICEI B ARAEIRRIEL TEA>
NSRS/ AY 2RI T30S 1Y
N

> ARUE T EEMOATURNT LR R RRBERY)
NRAES BIER T/ A ARFIAZRZ IO/ h

SAAABRFEBIZT v NAAYAREUE 5

R EFERE I F ARG

« A=A - DR, AR
- OB, SEMEHE F

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

NTTDarta

2-1.
mE ]l RERBERZESATARVYE I
#|WO—IEHE - - SHRHHOFBEF AR O
IV bMOEIHEED

NTTDarta

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




2-1, &1 : RIBARRERZES AT ARUATI R EERO—IERE - SHRBEOHREFI BRI DI 1 MORIHEE

7051 MIE - BAZIRTEL TV S840

021 b oBEE B AZIBTEL TL\BIi
> At Y/ ETERMOTT-A>FZNTIVIIAL > VYIMNIFZ-22hO-)ILAHE EVIIR
zB38L. 41 T XM/t (Industrial Estate v HECHNT2010ELNRET50005km%
Authority Thailand) tERDOESER-L TS, e L .
> COBHEMFETTIC, 2015+ 2016558, 20174 g R

v IIWBAZNREL T, HREBNAIDES
JHE (0.8Wh/km)

Y BEROUTILIA LI\YTU-EIBS 2T [

v BEIZATLEFIAUTRECLZBHOE-
Tk

ERFIONA B TOESZEMLTER,

> AFEIEATHHARICRFEZEDHSSA KAEOTEHM
ZRRIC, BERREIRILF—FIAZOEV/IZPT1( )L
2170, #HEREHCEA LB VWHIBAROSHERETIR

BRI RO HEIFIFHELOEZIZRNT—DEAREZX v KIBHFEBNSDIEE
D, ICMIL Sy MERICORIBRMADIERBEZEIEURL || s LEv/iRid. TH27EN528EECNIT. GECOR LEA JA—S 3 B
FEEEENZENI D, (T, EEAEMLTNS,

SRR T REM > ERNERSERM SRk > 3/1$v—/3//ZTA

= REFIR

L}
! “(2 l& : 1 h http://www.ers.ebara.com/after/support/support-post-2.html
di SP . \ B = =

- " - o = m i

e T s | — JCMisfmfEBhDEAE
- Gpé e 20144 ALY RARMERIBUL TBRATHH(1> K23 7)
x 7 - ATRBYRARMERIBUR TSR RS (CI5551)
— ' o Rkheod 20154 —BREEE TR HIBIM M —EHEDESON 115 1153592
RAREBRTE AT L HIx - EREAT L FADEA (54) - FHAKERIO ST RIMWIRGZT> S

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, N I I DBTB
Inc.

2-1. &8 ; RIFFREENZEI AT ARV A IR EIERO—IEHREE - SHRBHEOFBEFAEI O 1T MOBIHEE
BEVCVWSIERKREAF— LA BRIV -7 ADEKRE

TR FI IR
AL | m SRS (CED < SAFE g IEAT | DIW
B THHEES S DR - HiE - 7 RINA X

m IRMEAR - SEA DB

B 2ODEECHITZEERY (BERE. =R,
NTT,‘-‘-Q&‘EE}%F}? (SEMARS, CO2HELNIR R TS
m (OB B DR

B (WECISUT) =MBHBERREO%ER
B SEORMME. #EfE S EEF

| EmRIm R
B tsms | DR
b |
& | (GO | mmayy-sya '
wEhE L ] !
bl ARREEE B)tEEEE | |
B 6B | mEEEe BROWE-FE
IRMHERN 1 o . GHG MR |
! HDE=HI>Y %
EV/SR A—H1— EPCE
(‘J?I‘I*:)_:’/I“ ........................
O-WZHE) D) EPC{RE
ENEREA—N— } T > e RYE-WIX-EAMG - RiEREY

> EANUEETS &

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, N I I DBTB
Inc.




2-1. &1 : RIGRERZES AT ARVATIHERO—IERE - SHRBEOHREFIAEI DS 17 rORIHEE

HEL PR ER U HBIE D RiAHEHECO2, GHGICH T FEAXROFHE

GHGHFE HIREZEDER /57L GHGHEH HIRZE (AB7FE)
> RO AT HEEOPICHREBREOMWRE ., X&4R > MESELTERIBES K (W17/B6FH) D30%
20t/ NMZEDREEE LR, 12y OIS TR -3 ety °
j/*}7\7_-1_\"6?&%1#%3%1?37’:%%0)C02}3FH:%‘ﬁ"J5532’»%%%2 > HEESTEELTOZCO2BEEEREASUIC., 155
B, ZEE DCO2 IR E X I FOEBD.,
> UJpLYZSREE  ISTRL—3a TSV NS RER oo b0 | tag 2| TR
URAERSBNSETE. ARESFRAEN TRHELLS 18) | 19) | 20) o
E0CO2HHE ERUVRIZS 25 ENER DRSS —TF -
A ETIEADCOHEHBOSTHIPL >V HEE S, =
> JOPIIMEEE  D21RL—230 TS5V MO HEED L 528 o |
SEE,
SRV SSA—FE T OESD.,
#E e
TS ChoERREE 42.7 GWh 055 9055 9055 9055 905 T el Conooory
11X —33VIATAOERESBRE 323.2T) 3,887M/tCO2
{Eﬁ%bm}?ﬁﬂjﬁﬁ (CIFVE:RPIICPISEEN 0.5897 tCO2/MWh
5.3 tC/T) o055 9055 9055 905 SO O (B/CEMMHEY®
9 ' S A0y
,600,251 Nm3/year !

0077 tgas/Nm?3

1
0.
IVIRL—3VIATADEBMERLAHEE BV
0.
0.047705 TI/tgas7

EXRHADRES 0
KRHADFEAE 0
12006 IPCC Guidelines for National Greenhouse Gas Inventories

2 LAl DT D T2 W IR &
3CDM~”'r Y =7 k 1313 : MEN-Tangerang 13.6MW Natural Gas Co-generation Project] ®E=% U > 7 LiRK— | XV 5|

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.

2-1, EE)1 : RIBAARIZNES AT ARV A IR EERO—IEREE - SHRBMEOFBEF BRI O 1T MOBIHEE
701Y hRBICA T RE

AETRRUEVEE EsaE ﬁ HES

1 BNEREZESATAOBACET 10 92 PN EREREIERE LU IEAT
BIEATLOH(9A) BIZNES 2T LADEAZEMME T B, IEATED T
B azEMmI 3, NDK
2 RIRREELIGES AT ACBITH/\ - RIERESES R ACELUT, /\= % LU EVARA—H—
BATRUYIMEARICRII BRI (9R)  4li. VD M RE I 2BEELORHEL. T (VI RIFS—a>bhO—
AT OERRE £ EH T B, NDK  JLR#%)
3 RERSEISESAT AT ADIEATRIO=—X L20iiiREEDETS LUl EAT
HiE#((117) e RER T BANQREREESES W EV/{RA—H—(Y I NI F
AT LD EZEMY D NDK >—0> bO—JLAtE)
4 RERSESESAT AT ORI A 93 IBAERISBI AT AORMMEST, 8  dbhM  IEAT
IREY. BEMERET (1) MRS 3, il EVI\AA—H—(VY I ~hIF
NDK Z—0> bO—JLX#E)
5 RRIEEESATAOBACEN  4TRFULREREIEOESATAOBALE LM IEAT
JAEmsE(2 ) WIS S. M EV/IRAA=H—(Y I hTF
NDK >—0> bO—JLX#E)
6 BLAEROERE, BFREO  TONOR THEOEO--XEIEEL. & Jbhul  [EAT - TEEMIARE
HEFIFAORISEEAE(9A) IERO—EREZ. SHEBHEORBFAD
AR A Y B, NDK
7 HITHEO—IERE, BNERRO  comamEmReTc, SASMORME AN IEAT - TREMAR
HEFFAOSMIRST (128) SO MAX-N—HEORHEERFL. BiMbE B~
X3, NDK
8 BIMHERD IERIE,. EMERED  7ozpmistsTic. ATMESBO—ERE. 5 LN IEAT - TEEMARE
HEMAOBACRIERZIE(2 pHeB/ROXEMBOBACEISELRSE o ENEAIR A — N —
) EEEHTT S, NDK

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING,
Inc.




2-2.
EEN2 : MEERNAAVAZRLELIZIERR
BoR&I OIS/ MORILEE

NTTDarta

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

2—2. jEBE2 : FEEERINA ANAZRLELAEERBOAREI O 1) bOEILES)
70510 MIE - BAZEEL TV 5%l

JOT I bOBIE . LU BAZEBEL TLVSHLI

MEs RN\ A AR X 2R E UTALERRORBET O 10 hOAIRESZE L T, ICMIL 2y MERR(C
EZERERRAETOZ T bOBEREEIET . EEFTTOES THRE LU TO2DOERIZMADM. K
FUR T REMOKRIIENRT) LR ERMRERMNRE T Dtk (CH T D/ A ANVAFIREFERT T D,

BXFEHARIO)\A AN AT ANDELRIE BEF AR AR D) A A ABRBINDERIA
& OXRPEIBMPEOEASHTHIRIKTIS & IRt MEEDIUDHRGETOTRICEVTK
(CHBWVT. BERRTOER (SALFILY) OBRIEL SCFABLTVWRERENAAYAAR TRETS
TEONTVWEEREZ, CNEFTHERELTVR/IOLT Joz1ihk,
A ZEUEB0(CERiad 30517, & FENERNSHEED/ A AYRRRI=ED., 7
& H2EIFRELNETZT5 M—INBD5IFE T, RN BRI T DL Z AR5,
BRMRTOS 1Y MBS ZHRE D, & REEOICM:L N
& EEEOICMEHHEINADOEREZ BT U liR NOFREEZAETE LS
SEENEIT D, 5T EENET B,

JAANR  AREHF

-5

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, NTT DaTa
Inc.




2 -2, {&EE2 : SR/ AV AL ELTAAE BRI ORE I YT MORIHEED

BEUTVSHEFRREAF— A - BIRI>YY -7 AOERKRF

M RELES FIsvTE
A | m SR R < S AE )
B. 75l iYL
TR E DT - G - 77 )N X IEAT | DIW
m IS - SEA DB

—= [ B 2DODERICHISDRERT (Bt BAnRst.
NTTT aﬁ = M%m BFEMEMRET. CO2HFHHIRESTHME)
B EEA(C(CETTZRERLRE & DFEE
B (WECISUT) =MBHBERREO%EMR

B SEOHE. Eim. S, BEEE PR (C B
S HiE
IR | hsts HigSt Rt A bt
B evs- | |
a1 CEO | mmnny-sya
St Bi“‘%ﬁi | mlEES t> smomzme o E#
e R > GHGsHEHMIHBOT |
| Y & |
R P 1
EPCZ2#
D) I\
IMATARELRT LR | M

> ERET-BUE-ENX - EAM - UEERIEE
> EAMGIBEETS e

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, N I I DBTB
Inc.

2—2. jEE2 : HEEERINA ANVAZRLELAEERBOAREI O 1) bOEILES)
2’051 hNEBICHIT T ERRE

AETHRRUEV\EE ZieaE E HES

1 BIERT - UMV —LOEBIHRICSDRET (6 RBREDBER T —oILY—  dthulif R
A) LERIGEEEBL. B4MEE2R NDK M —H—%
50
2 BB AR DFESRICE D<SAMTRET (118) 1OERIGEETIC. WasX—h— dEhim  IRithig
LD, RITREERMT 3. NDK A —h—%
3 SBEACHDBIEF RS (115) SBEEACHH BIHIRESEIED  NDK it pae
WE, SN OPIEPINZ R M —h—%
12 E DRBEMIRTE RIS B
4 CO2MIRMIRE LA, T2V AECET BIFOERE#MRVAERESES  NDK Rt
21R54(11A8) (C. COHREHIMBOHE, €= R —h—%
B ITEORIEITS,
5 ICMBRRMCATRRRENOBENS (2 a1 ~4TREULDIERETIC.  NDK Bt
A) P EOICMEARHBN B S ME(C
A EERREEIR— T3,
6 ICMEfRIHREIERNAORERZIE (2H) EESTICMRBHENEZLLTEAR  NDK 078 koS
EURRZEAHTHUT, EE. ICM3R1RE M —h—%

HBNSEENADEHRBOIRZITI.

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, N I I DBTB
Inc.




3.FHEEEIATS 1)

AEIEE

EEN  RIBAE RSB AT ARUE - — e—
TR0 IEEE  EERRORR | TR | s BACE
= >~ f » >
FARTO> 1Y hORIHES BEREESBSATACET | i | @aicals s B eosmEm e
3\~ KR{FVINCBlg B1RE
[ > AL >
%mma&o—;ﬁr}% ENERED |~ [RERmopEs | SACEpTER
HEFIRDET AR
SEEN2 : MEER/ A AN RZHRILELIAE | | >
BRI DAL EE TS 2l 25 DL — YR BRI A R [ ICMERE S
EMBORBIOSIINORILES) | meo—pos-commes | W ‘1 Cozﬁ,%;ﬁm i mﬁﬁ%ﬁ
ma| ICMBRHE RS
O RAEE o Ry
° ° S
o147 PPN
O MEBOIFRF BRI, BEU. RARADES AR
[ J [ J
SZIN BIEHR

© 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, NTT DaTa
Inc.

NTTDdTAa

Global IT Innovator

81 © 2017 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




| Po B
Bl
At
v X :
y b
Ao "'
3 e ¥
4 .
ba -
L 0F: i ==E=1H( MDA
5-4i01 g
L ‘ E = A .
0] 5E WS I A
U J=PpPAl=
=W
s IR

1. #HEEEOMBERSZETOERER

2. BARFTOEDHS (M)

3. BHO RIBAEBEZBEIATLARVEIREIEO—1E
HAE - B ERFMOHBFBETOZ 1 MOBIHTEEN IO

ERHwRS

4, EEQ [HERRN\AANYRZROELIABERNORETD

1 hORIEES) | OEL RS

5. X7>1-)

© 2018 NTT DATA INSTITUTE OF MANAGEMENT 2
CONSULTING, Inc. 82

NTTDaTa




1. BHEESEOEIE EAFERTDHEE

1-1. BRO2M4EZ

BEUTWSE: I3 - 1 >FAMUTILI I DRRA

IRILF—FIA. RRMEE.

IO-A>AXNITILIT>

‘TIREEROHEE"

=

= Nl N

mgﬁ%@;@m Ml =1 =5« COREDRRE#IE U TEMKROED %D T It
. : SRR, IRIRFE. (TRER

IEAT (51 T#HthNtt)
FI>NM1E
DIW(AM LA THE)

1w NHE

ERRUIZ/ D)\D DM

eI

> IRILF-—IRSAS bDHDT
> BEYNARAZ bDHOT
> KRRZAZ bDH DT

| 2015, 20165FE [S3AVE - T - 1A X NI TILI T OIRRACHEERETSEE] & 2017F [FIOVTE]

EEl : RIFMEREIZDNEYATARTAIREIRO—IERE - SR
BREOFRFIBE IO 17 MOEIHESD

OFres T Mz X REVIRIBALERZIB I AT LADE A
OéI?ﬁ!%%E(D JEIIE - EEE ﬁ‘@é%ﬂﬂﬁﬁ’*”jﬂzl’] [Nyl

e ﬁ" P <
I“iﬂiayfgg(j{ ﬂf @;}@ % ]

él? HeERD—IEIRE
ITDIRFOHEFA

B AT A
© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

| 20184 : ICM{tZ BB LIe TRILE—DiES)

EEN2: RN AV AZROLLEEERBORET DI TI M)A

HiEED

ONfEsg /N AR ZFILOIRR LTS 17 MIZEL

SRR TIHICHIZE
SHAAEIRRIELTT
AARADHABICE
31 2%FAIZI0
1k

SEFNTIBICH
PR AERABBREIEL
TEXAY NS EDi
NS0\ AYZ%F
A9370>1/h

@ AR T PR
MIEATIBERRTR
BREMNFLET B
RTN\AAYZFIA%E
K3J0>17h

1. B REEEDOEIEEAE R TOHIER

1-2. RO 2 DDEEHFEREE
AFEETEIMEEH - FIORXAMEENMNBOEHHEZROEE, LLFOREZENT B

3 s IEPEFERIZRES AT 4 A 5 o N
B RRMSISIRS AT AR AT EE2: MR/ AR LA
ST hORIHEE) BORBTOITI MORIHES)
JOS1I B 4 TN (IEAT) &, BISEERT, | MR/ A AT ZzHR 0 E U baRE0
M. Bt b AU GRS | RBTO0> T hORILEEIZE L T,
F5IMELT, TEMMDIT-A>IZNTIL | IMIL 2y MEB(CEBRKRR(ETO
FIASIREHEEL TVD. TORMEL T, #iex | 10 hOEKREETET. BARNCE. U
DYTA(SA KAEO) THEAMCEVWT |IR | ToTJOZ U MEZBEL TS
BUERIZEBI AT LADEADEMKEERD. > %%?ﬁfﬁli%(:Bctééiﬂaﬁfﬁ*ﬂtbtl§‘47r77\0)73“
w EE( ZALIc&BHAERIFATZT0S 1k
&E&;’éﬁﬁﬁ%ﬁ;%Eﬁ%%% > B0 TBCSISERAER T
e e o X e | NSRBI S0/ (AT RERIFT B TODTY
BIENS, BEKIFO—EIELIDVIRE | |
OHFEFIAOFEEL T ICMILIYNER | 5 x0ie T2 ATUSTRT I 0 BRTEERY
(CEHMERFRETOZ 17 POEREEET . WFELES BIER T/ A A ARIAZMZ IO h
i S (2 - EHEAT T HER (BHRER e
S VN P s (BRER | oth 2565 25 1 SUARABRNE 5
BELTVSERISR hE= 22028 E
B RIAR, BAMR RIHRSER AR E R
BHEEEIE-RE -BATB)N\-RRUYTbOIRES . 25— j_ =55z
-EV/ZEDN\- R EITIATLAEOYINES | gﬁé%”’ Et%’;“?};ﬂﬁﬂw
IBAARBELIEATEORYF ) o =
-BEMOFHE F

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




2. SAFTOEEHS (H1FE)

6H. 8RICET 2 BINIRMATZEMUL, EMEIE - E LB LZLLT(CET.

HAR

6/18
I

EHINGS (tpmEe)

£ OIRMRAE

S [EIRMREE

EENESES

A4 TEMMNE (IEAT) S/ TEATHE
(DIW) (WU REEDZEFESEOAZITL.
HHDERZRF.
ICMBEDEENREMEDH D1 EZABL. i
FHEPZELLUT, Energy Absolutett (EAtL) &
Sahaviriya Steel Industries (SSItt) ®2%t
ZFMEUI,
I REIRZECU. ICMEEMEIBEEDFACE
AR MR SR M OV TR R %ol

EAHTOBRFEMX THEFrFIoYAIRICEHR
L. BRIz EMUE,

EAME A BRFEMX DBIue Tech CitydEiLTY
PEEhRIUI. Fz. R RTRE R B R 2
T1-ILOWTERUI,.

IEATMDSa Kaeo T Mt (J\>IIh5485RIFE
) OIRBERARUL, IRFROER(ICOVTER
IHEHIC RIBARBRINES AT A, BLU. AT
FHESRD—IETIE - SR E RO R FIFE DRI EE
MHCOVWTE R E IR,

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

Bilia b

A4 TN
(IEAT)

M THEETIHE
(DIW)

Energy Absoluteft
(EA%L)

v' Sahaviriya Steel

Industries (SSItt)
=

Energy Absoluteft
(EA%L)

FrFIoUAR

M TEEATHER
(DIW)

Sahaviriya Steel

Industries (SSIft)

A4 T AT
(IEAT)

NTTDarta

3. 5O RIBEREHRZBEIATLARVTAIRHE
FRO—iEHE - - SHXRHFOFBEFAEIO
SIVMDOEILHEE IDEEHS

NTTDarta




3-1. JBEI® JOS1Y MIE

J0 17 bOBEE B AZIEEL TWSH¢iT

> AN S/ ETERMBOII-A>FZANTILIIAL > YINIFS-2>hO-)LAE EVIR
zB38L. 41 T XM/t (Industrial Estate ?L:(:gu%omﬁw;%ﬁsooomm&
Authority Thailand) 6B HOEZEEHZLTS. RAZERE o
> COWHBMFETTIC, 2015-20165EE5IVIE, 20174 DL g/ (LSRR
EFFI N/ BTOEENZERL TS, INHAZNRELT, RN AILOES
> AEEIEATHHRICRFR D EDHZSA KAEOT 2Hi HE (0.8Wh/km)
IR, BERBEIRIF—FIAEOEVI YA

EHOU7 A LN\yT)—EIRS T I
BB AT NEFIAUEFRBICLZENOE -

I, FEREMICEA LSV HBROBHEE TR Ihyk
HEROEROHRFAEOSRENT-DEAREEZR Y KBARBNSO7E
0. ICMIL DY NERICOBNDRMDEMEFZEIRUL | s ragevitais, Trk274Ems28 I T, GECOR FEH JA-Sa> B
HEEEEERMT D, (T, EEEEML TS,

e T M > EREGERME IR > 1R —3323RAT A

+ HEAMA

W | . '
(] @; “" ' | e = oy
i 3
2y g ]
‘yi X & : I :}? http://www.ers.ebara.com/after/support/support-post-2.html
N e

o ICMER RN OEE
—fE 20144F ATHY—RAEMEF AU TSRS RS 7)
| ATRE RS TRMAFIFLE TIRZR B ERERRASE \I5731)
Y Lokt 20154 —EHEBE TIBCHI B N LHADEHOI A1 1153592
RRRBRERS 2T 4 #Ix - ERESATL FADEA(F4) - FESES IS I=FUSIRIMWIRA 2T S

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

3-2. ;&8 ® Sa KaeoI XFHithDiRsHESIRR (1/3)

> E—EIRMAETCEVT,. 6B 19B(CIEATONYAIAT(RIC T 5E&EhE R EHE

Ufce REEEDZEFHE DAL, IEATHFTARCHFEZESHSSa Kaeo T EH

’U]‘%HC\ b‘/f’JJI&ITO)_JﬁE'I‘éE BLU, BIx#zOEBEFIAOBIEEECDOVT,
SERERTEDTIKIELETERLU,

6H198 />OJTOII5E60E

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




3-2. EMO Sa Kaeo TEEMORIHEBRR (2/3)

> B OPIRMABICHVT. 8H23HI(CSa KaeoTEFIM (\>IIHARNSET3
IR+ ~4FHEREE) ANHEL. IRMERZzE=mUE, Y4217 0el8E%E. S
SO BIREBOHEBFAHOBIEEEDEFN. IS TOREREATS1-ILOIRR
PHER(CGGHINITEREDBHRBEOB BRI IREEUT,

8H23H Sa Kaeo T FHiBDIFHhIHER

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

. e e, e [l (e
— e e Tl
i a— Sy

| e | aesslu | }
A (R AT WIS e i | 190,410
L ot e TLAR A J

— e

B W ?ﬁw At | uson

L= 4150 i |

B e | | @ | s
] e ||

=i ] ]

Bl ol il ) RS
| omem ||

ity ISR m? | a0

IBOONATHYEE 89,18 €254
Ttirting g gy m i FRg.200
Pt ien frasal a0 ey

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




3-3. BB Energy Absolute#t ORISR (1/3)

> 684, 5H EA#tMWSOMPHOTE CEOEZ3& M. bR,
EV/\y7U-DFEMEREB K BORZR. ILMNHEEV/IADIRZRP, ICMexfmEBIS=Z
DI ESRAZH oI,
> 6H21H H£—EIRMBFEBRCSVNT, EASLOIN>IIEFERPANGARH .
ICME RN B DOIEE D H DM CDNT, WiEUiz. LU T DIRFENEN I,
BNRFTMERENRE (VI FD—- I O-ILAR)
AR —23> + IRUNTC BB
KB FEERE (BEREZ + JO-T1>9)

6/485 LA TH TORE 6/21 )\CIVEHFACOII5EDE

> EA O BEFEFERXDBlue Tech CityDE IV Ze6RILE, o, BHATIEE
> EA*LDBlue Tech CityDFFMAT > 1—-IILEICMER B#HBIEREDAT 21— )LD

> REE. EUKEBRFEDICMFEHIFEETIRETEDILD, SRFMlERZ

> 88208 E£MIRMARICHVT, EALHTBEFEFEMIX (Blue Tech City)
MIEITZFrFIoUARCGEHREIL. BRRIBZEMUL.

RIS EARNRAT S 1-ILICDOWTERUTT,
WCEARNI(CGEmZEMUL.
EHBETERUR.

FiFIUABLDE BT EAfTEDEFHF T 5EDE

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




3-3. BB Energy Absolute#t DRIEBRIE (3/3)

> Bz BAEPRRRICT DI,

RINERENDETHD. ZK
RENZEI D,
ARERERE
Wil A T ERE Wt
7
sWHRENFIvo O UAE ® DCIRHIE
* OCV, ACIRRIZE ® FEHERE iS00
o TRB;HHIR o O—5— (MEEM) o HHHBERE
® HABRED—5—

TLRWL, )

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

=R

10N o

> MHORGBECLER, VYINIFS - I>bO-)IL X%t
DL, $I40%FEEDEAIRXNTTEEER S,

> REONIENSVEFTLR REBOEHZEAE
UTREI3HMiMizEId, (MHRB/TEEEL

> REFATOMETEHZN. 8~12EMAEE DY)
HRIS EXARAETE , CO2HIRE L. BIE THERM
4500tonCO2EE%

SEBENDE)

BEND JOT1Y MRIICAT IEERE L IR

AE TR UTZVERE

1 RISAEENES AT ADE AT
BIEATLDR3:%(9R ) it

2 ISR RSB 27 LT3/ \ - R
Bl YT N RIS B1R5T(98)
SEffich

3 BEIERE R SES 27 LRI BRI
EFE(118)

4 RISACEEIZNE S AT A (CBI T 52T
IRET, REIERET(18)

5 BISRR RSB AT AOE A
rERZIE(28)

6 LIRMIBO—ERE. SHRBIEO
HEIFIFOTIRENAZ(9A ) T

7 ATAMBRO—IERE. BWEBRED
HEFAORMRE (125)

8 BIEERO—ETIE. SRR
HEFIAOEA (M2 fmsdR (2
A)

I3-AHANT AT AEEZ BEFE R IRIBEC R
BIZB@ES AT LB AZBK{ET B8, IEATED
BiEEEEMET 5.

RISRRAINBS AT ACEUT, J\— R
ftr. VI MMuilreRE 9 SEEF EDHZEU.
BARMOEFERF Z XS Do

1DIEATRID = — X L2DFMHEEEDE I D
FiftiziEEx T, EANRIRERERNES
AT LR EZEERET Do

BAYIRIBACREEIES AT AORAARES | #2
BIERETZRET B,

ATIREIUBRIBACB RSB S AT AOE A (LA
IR RIBRE RN T D,

TEMMAOE TIHOEED-—X%EEL. &
TREEERO—IRTHE, BRI ROLRFIBD
AlEe R AT %,

6D EJRE AT SR A T, EA RO

SR AN —D—FLDREZIRET L. B bz
50

7O R TTIC, AT RSO —IEIE, &
MEEH RO RFAOE A (CHEI R iEEfmT
EEET 3.

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

JEruM
7]
NDK
SEUM
M
NDK
E[ZrL
M
NDK

LT
m
NDK

JEFuM
il
NDK

AT
I
NDK

AEFuM
il
NDK

JEFuM
I
NDK

IEAT

EVI\X XA —H—

(VI hIF>—O> bO—
L)

IEAT

EVI\ZXA—H—(V I hIF
>—10> bO—)LX#E)
IEAT

EVI\AA—H—(V I hIF
>—> bO—)LA#HE)
IEAT

EVI\ZAX—H—(V T hIF
>—10> bO—)LA#E)
IEAT - TEMbp{bEE

IEAT - T XMt
ENERIEEIA— 1 —

IEAT - TEMtAREE
SRR A——




4. BFEQ MMEERNAAVAZRLELIZEERE
OREBEIOSII MORILEE |DEL RS

NTTDarta

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

4-1. JBEENQ JOS1I MIE., BV, EEHRE

JOT I bOBIE . LU BAZEBEL TLVSHLI

KR/ A AR Rz E LIALERRIORBET O 10 bORIHESZEL T, ICMIL 2y MNERICESRREL
JOZx O bOMREEEY. FEFTOEE THRIE UL T O2DDERIZMADM, AR T MO KRR RSTIL
RERMREEMNFELE Y DHEER(CHTD/ A ANVIFIRECRT T D.

BEFEERARIO) A ANZAHANDERIR BFARIARID) A AN AN DELHA

& OXRPEIMPEODEASHATHIRK TS & R MMPEDOIUIHR
([CHBWVT. BERTOER (GALFIL>) OBRBIEL BEOERCBWTAREICH
TEONTUWEEME, CNETHEELTV/OLS FALTWRARZ/\AATZL |
EEAZEUEBDICER T 2017, HTRBEIZTIO0>1UN, .
HAEIREELE T TS M—IHB05| 250 T. € BUERISIHFRZEONAA g
BARNRTOS 1) MBS E T ET. R AR = EESD., E;l—"ﬁ%%m:
REEDICME% B N\DOERBZ AT UsEHiR RUHRIA T B EZRET
SHEENT 3, & REEDOICM:%mtEan

NDHEEZIETEUSEH

JAARZ HAMEIE S LAY REIERIET S

o E* i1l

g = T BEEOLTUS I ORER, FRBETRAEL,

0° R [LNGIAREIZ AR E 2 | OB FEN LN
REFICMFHEmBNIEEICHIFERA- 0. TEEEMRFLIEVEDBRLE LML,
h—tiEr =MD, S INGRHFCOVWTIR ZEDH D,

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa




4-2. BB SSItteDRFHESIRR (1/3)

> 63208 F£—MIRMMFARBCH VT, Sahaviriya Steel Industries(SSI)#t o
N> IADBFHBRINGEREIUT,
ICME RN BZE DT REMDHDFAMICDOVT. &L AT DIRFNZEN I,
 Changing Fuel & Cold Energy Recovery Project
* Waste Heat Recovery Project

> 8H22H F_[EIRMAETICSVT., ICMEBHBIEECEIT. AT>1-)LP
FiisEf, KRRBEESORTRE, BARNRERBEEMUL.

8/22 SSItTLDITEENE | SSIHTDZEFFFEIT

Hot Rolled Steel Sheet in Golls /

> TIH/OMEIZIVITIE. NGOINATSAOHRWN, 20s. ERZAEFHIAWTWS,
> LNGAOBRRIERIR, HLU, SBFIBEZERALETO0S Y METE SR,
Changing Fuel & Cold Energy Recovery Project




4-2. BB SSItteDRFHESIRR (1/3)

> BRABUNLER[ZERUTENFATS. LG ERRABUIRCLZFEETO> 1T bestE R,

Waste Heat Recovery Project

2) Technology review .~
Steam |

-~ flare
Stack . Heavy oil heater 1,500 — 2,000 kW

O
-]
IEﬁ.:QD% MP 15 bar [ Heater ] [ Heater } [ Heater ]

A) WHR- Steam gensrator

,

Heat :
k G Zo
Exchanger & Tan roup i ne

Steamn Generator LP 1 bar
RHF | Cap. 400 Ton

1&2 : { Chilled water |
| | [ Absorption Chiller ] system J

B) WHR-ORC (Organic Rankin Cycle)

Stack Eff. : 16-20 %
Eff. : 95 %I 1.5-2 MW
r 9
Thermal Oil heat ORC G
exchanger
RHF oy
1&2

Absorption chiller

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

4-3. EBHO TOSTY NSRRI BB &SRR

AETHRRUEV\EE ZieaE E HES

1 BIERT UL —LOMEBIRHRICSDRET (6 RBREDBERT—oMLY—  dhulih R
R) ) = CERIREEEEL. BIMEZR NDK HaEA—H—%F
%0
2 MBI AR DRESRICE DERAMrREY (118) 1O@ERIHHEETC. HBEA—H— LUl BRibpz
ZOEEL, RITREZEETS.  NDK HER A —H—%
3 SRBA N SRR IEARE (118) SBMREACHD DMGEEIED  NDK i
HET, B EUNEEROPIEPIN R HERX—H—%
12 EDFE R ERIET B,
4 COBIMRE A, EZI AT BHFOARBE#MRVAERZEE  NDK i e
3#R5H(118) (C. COHLMIRmEBDE, = MeE X —H—%
YD FEDRTEITS.
5 ICMBRRMCATRRRENOBENS (2 a1 ~4TREULDIERETIC.  NDK Bt
A) R PEEDICMISRBIHBN B SERME(C
BEEEBRELYR— N,
6 ICMERARHIENBRADRERSIE (27) FESTICMBRRHBNERLTEA  NDK b
EUTZRAFICHL T, BE. ICMER1 HERX—H—%

HBNSEENADEHRBOIRZITI.

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




5. A731-)V

AEIEE

SEBNL ; BIBRERTES AT ARUA = i — . .
TR0 IEEE  EERRORR | TR | e e O T
S o =) =0 7~ i > >
FARTO> 1Y hORIHES BEREESBSATACET | i | @Esals s B eosmEm e
3)\— KRV NCREp BHRE
i > > >
%mma&o—;ﬁr}% snEkimo | —E@e|sEnmokmrs | SACEPER
HEFBPE AT
SEEN2 ¢ HEER R/ A AR EFULELURAE > >
RIS YA XS PN S25 DL - i R B X [ R R S [ AR JCME I
ERMNORETOSII NOBIES) | was—prs-eens | % Cozﬁ,%mm i ﬁmﬁ%ﬁ
mE| ICME A TS
O RivHFE ° iy
° ° R=i&
o147 PPN
O HESOIFF B, bLU. BEAAOESHES
[ ] [ ]
k57K BIRIR

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

NTTDarta

NTTDdTAa

Global IT Innovator

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

92



-
1.0
¥ .
4 A
[".". f
L 0 : SR DE :
1. 3¢ E] (] [ﬁ 1
= ‘ ﬁ = A ) HITEE 5 -
O] 5E NS = = A
N = o=
= 1
s IR

1. #HEEEOMBERSZETOERER

2. 11APBAFTOEERSE (HIF)

3. BHO RIBAEBEZBEIATLARVEIREIEO—1E
HAE - B ERFMOHBFBETOZ 1 MOBIHTEEN IO
EH IS

4, EEQ [HERRN\AANYRZROELIABERNORETD
1 hORIEES) | OEL RS

5. X7>1-)

© 2018 NTT DATA INSTITUTE OF MANAGEMENT 2 NTTDAarta
CONSULTING, Inc. 93




1. EER RS OBE L AE R CDRIE

1-1. BRO2M4EZ

BEUTWSE: I3 - 1 >FAMUTILI I DRRA

IRILF—FIA. RRMEE.

IO-A>AXNITILIT>

‘TIREEROHEE"

=

= Nl N

mgﬁ%@;@m Ml =1 =5« COREDRRE#IE U TEMKROED %D T It
. : SRR, IRIRFE. (TRER

IEAT (51 T#HthNtt)
FI>NM1E
DIW(AM LA THE)

1w NHE

ERRUIZ/ D)\D DM

eI

> IRILF-—IRSAS bDHDT
> BEYNARAZ bDHOT
> KRRZAZ bDH DT

| 2015, 20165FE [S3AVE - T - 1A X NI TILI T OIRRACHEERETSEE] & 2017F [FIOVTE]

EEl : RIFMEREIZDNEYATARTAIREIRO—IERE - SR
BREOFRFIBE IO 17 MOEIHESD

OFres T Mz X REVIRIBALERZIB I AT LADE A
OéI?ﬁ!%%E(D JEIIE - EEE ﬁ‘@é%ﬂﬂﬁﬁ’*”jﬂzl’] [Nyl

e ﬁ" P <
I“iﬂiayfgg(j{ ﬂf @;}@ % ]

él? HeERD—IEIRE
ITDIRFOHEFA

B AT A
© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

| 20184 : ICM{tZ BB LIe TRILE—DiES)

EEN2: RN AV AZROLLEEERBORET DI TI M)A

HiEED

ONfEsg /N AR ZFILOIRR LTS 17 MIZEL

SRR TIHICHIZE
SHAAEIRRIELTT
AARADHABICE
31 2%FAIZI0
1k

SEFNTIBICH
PR AERABBREIEL
TEXAY NS EDi
NS0\ AYZ%F
A9370>1/h

@ AR T PR
MIEATIBERRTR
BREMNFLET B
RTN\AAYZFIA%E
K3J0>17h

1. B REEEDOEIEEAE R TOHIER

1-2. RO 2 DDEEHFEREE
AFEETEIMEEH - FIORXAMEENMNBOEHHEZROEE, LLFOREZENT B

3 s IEPEFERIZRES AT 4 A 5 o N
B RRMSISIRS AT AR AT EE2: MR/ AR LA
ST hORIHEE) BORBTOITI MORIHES)
JOS1I B 4 TN (IEAT) &, BISEERT, | MR/ A AT ZzHR 0 E U baRE0
M. Bt b AU GRS | RBTO0> T hORILEEIZE L T,
F5IMELT, TEMMDIT-A>IZNTIL | IMIL 2y MEB(CEBRKRR(ETO
FIASIREHEEL TVD. TORMEL T, #iex | 10 hOEKREETET. BARNCE. U
DYTA(SA KAEO) THEAMCEVWT |IR | ToTJOZ U MEZBEL TS
BUERIZEBI AT LADEADEMKEERD. > %%?ﬁfﬁli%(:Bctééiﬂaﬁfﬁ*ﬂtbtl§‘47r77\0)73“
w EE( ZALIc&BHAERIFATZT0S 1k
&E&;’éﬁﬁﬁ%ﬁ;%Eﬁ%%% > B0 TBCSISERAER T
e e o X e | NSRBI S0/ (AT RERIFT B TODTY
BIENS, BEKIFO—EIELIDVIRE | |
OHFEFIAOFEEL T ICMILIYNER | 5 x0ie T2 ATUSTRT I 0 BRTEERY
(CEHMERFRETOZ 17 POEREEET . WFELES BIER T/ A A ARIAZMZ IO h
i S (2 - EHEAT T HER (BHRER e
S VN P s (BRER | oth 2565 25 1 SUARABRNE 5
BELTVSERISR hE= 22028 E
B RIAR, BAMR RIHRSER AR E R
BHEEEIE-RE -BATB)N\-RRUYTbOIRES . 25— j_ =55z
-EV/ZEDN\- R EITIATLAEOYINES | gﬁé%”’ Et%’;“?};ﬂﬁﬂw
IBAARBELIEATEORYF ) o =
-BEMOFHE F

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




2. 11APBAIFTOEEHRS (BI1F) (1/2)

6H. 8RICET 2 BINIRMATZEMUL, EMEIE - E LB LZLLT(CET.

HARA EHINGS (tpmEe) RS EL Hilisibsw
v AT EMMNt (IEAT) 94T EATSH v TN
(DIW)  (CHU. REEOEFESEOFAZITU., (IEAT)“ .
6/18 BHOSERE:. v 9&%%115%
= mEIEHEEZ v ICMEEOEETAEMOSH 3 BELABL. TR
6/|21 RS FHEEHLL T, Energy Absolutett (EA#t) ¢ ¥ Energy Absolutett
Sahaviriya Steel Industries (SSI#t) ®2#t (EAtL)
ZFEUI. v Sahaviriya Steel
v HRBIPEICU. ICMSEBIEEDORBER Industries (SS”iL
AR ME R RIMTIC DOV TR B & T, F
v EARPBIRTEMR CHIFrFIOYARICEHR ¥ Energy Absolutett
L. BERXMz =L, (EA¥i\)
8/20 ¢ EAMNTERFEMEOBIe Tech City0ATY ¥ FYFIUAR
| 55— EIRM I PEIBBILC, S BRI RANRy Y S TEETER
8/24 T1-UDWGERUIZ, )
v IEATMSa KaeoT M ()\>ahs4isRafg ¥ Sahaviriya Steel
) ORISERRUE. RESOEEOOVTER Industries (SSI#t)
TRLEC, BERERKEIATA, LG AT ¥ YMIIEEMAM
FERO—IERE - BEBFEOLFRIFAOTHE (IEAT) .
MCDOVWTE R AU, i

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. N I I DaTa

2. 11APBAIITOESRS (RIE) (2/2)

9H. 10R(CEr 2EHOEzF—. BLU 11HICEIEDRMMBAEZEMUI. &
AR EE - 25552 A F(CEE T,

HARE TEHINGS (tigmEe) EBNESERN Hili:ibw
- v RIRA BLU EKRIBESA-FEIIMCHEITD v 35—
9/11 H4ICMEz=F— ZERIIL DY NI OERECRIT R I — 1SN,

AETHREREESEEOEN 2RI,

v 10H228. 238, BEEZILIMNHCHENTE

BT TS — AR TR R ORI LI S 2 R R
10{ 22 ﬁﬁgjbﬁ;%* HRCAVEERMVERNTSRBERIOUL, =g sgemsin
L v 108250, 26H [ RHICTEMESNBIE ST = =2

10/26 & @tER f& EPFRTEE D -3 ay ), BLU. FIHERY7—

Y[

v EAFLISEEREL. IR T TR, FsRnlBSIASE®. v Energy Absolutett

27 S 21—V ERERUT, (EA%)

11/12 v AT (IEAT) [C3HRL. BTATEE v A TEMNT
e — . thIRR . 25> 1— L EERERUT, (IEAT)

11}16 LoERMHAE | gremwmeans) 0TS0, ICME v UBON POWERHE

BB RO E(COVWTTHRALRE. RIIL-T0 v BXRGHEESE)
A4 TIHICHBW T, ICMERmflBh B2 DE A nIgeE -4
[CDOWTiEimz Rz, =3

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. N I I DaTa




3. 5O RIBEEHERZBEIATLARVTAIRHE
FO—IEHE - - SHXRHFOFIBEFAEIO
SIVMDOEILHEE IDESHS

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

3-1. FE® JOI 1Y MIE
J0>1 NOBIE HAZIEEL TUVB L

> dbFumE A/ ETEEMOIT-1>FANTILIIAL > YINIFS-2>hO0-ILAHE EVIIR
ZB#EL. 91 THEEMA% (Industrial Estate v ;I:(Z;‘L\TszOlOfEJ:DSEE’rSOOOHKm%
Authority Thailand) ¢EBRHOEEEFHREL TS, e BAOETRE e
CORHBMFETTIC, 2015- 2016 E 53R, 20174 = DRt o ast R
ERFFINABTOEEZERMU TET, N7 Lo ¢ o) INBAZNRELT, HREBNLALOES
REEFIEATHHRICBAR A EDDSA KAEO T i — =z I AL
EXTERIC. BERTREIRILE - %umﬁumegww» | B LRI LR ADE
SI7%. FERECEA LSV HIBAROEHERE TR ‘ ohyk
HEZRDE R HBEF AR OEMERRNS—-DEAREER Y KBARBNS07E
0. ICMIL Dy MERICOBNDRFOIEMFZBIEUL || x rsEviia. TR27EN528EECNIT, GECOR FEA IR-S3 B
HEEBERNMET D, (T, EFEEMLTLS,

> EESREOSRAE > IVTRL-3aIRFA

http://www.ers.ebara.com/after/support/support-post-2.html

JCMisfmfEBh D&

2014 AIREAS-— NS EEEFIRUETIIRS fﬂ(’f/|\7~/7)
BIRBY—NSEREZF AU TS wnﬂ&ﬂff‘iuiﬂ_lnfﬂ (
2015% :imﬁ*" ”:I%(J')Uéﬂj'ﬂ |‘I¥Jl'$ f?ﬁ"u@ﬁﬁ)@b
ThOEA (51) -

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




3-2. EBO Sa KacoTEFHORFEBRR (1/4)

> E—EIIFMBAECSVT. 6HA19BIICIEATON> I AT ACTHT 5EHEZ XN
Ulce REEDOEHHEOFRAL. IEATHITARICHFEZEDHSSa Kaeo TEHH
ERRIC YAV >17 OB gEME HLU SIFEIEROHBEFHORIEEEICDONT,
SEREREDTIIETERUL,

6H19H /U TOIT5EDE

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

3-2. iAEI® Sa Kaeo LXEIMIDIRFIES AR (2/4)

> E-OIRMAEICSVT,. 8H23HI(CSa Kaeo T EFHIM (JX>IIHANSETI
BFfEl s ~4FEIRE) ANHRL. I”RMERZE UL, Y401 700 8. H
SO BIXESEOERFBAORIEEEOEFH., IRRFR TOREERATS1-IILOIRR
PRRICGHNBTEEREDFEHRBREOE R IBZEMU.

8H23H Sa Kaeo I FHitDIFhIHER

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




3-2. ;&8O Sa KaeoI EHihDiRsHESIRR (3/4)

i i e e (]
— B e Rl - Lme B
i a— Sy

= i 1. 1

| Lanwriinunsau 2695 Id ) | |

A ks WK 0 W oo

Commmmeiat fom] | LA Re | {

f PR T
] w ‘ﬁmx‘f a1 | uanen

i

Sl |
U i
T Aeven

| ETas i

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

3-2. EBID Sa Kaeo TEFMOREBESRR (1/4)

> B=EERMAEE. 11H158LIEATONIIAT1 A CTHT5EDEZEMUT.

> INETYTATLREMZ F (BIEINTLZSomchintBl#Esh. FEB#EHRKICH
ESN. FRREAS OZE B PRIEREFB TR L2 BHIIRRATHDIEDIL,

> YU AT ERMOARERR. SBOXTSD1-IFeERZWeEMURZ. TRIED
ABRRERITLEE LA, RIBERBEREZBEORET P, —EHE - HEFAOD
REFCOVTIE, BIHRRAF DR ENEE U BEARRDBEELISVONIRIRTHS
EDL,

115158 /07T I65E&0E

i

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




3-3. EB® Energy AbsoluteitE DIRIHEBRIR (1/4)

> 6H4. 5H EA¥*t®SOMPHOTE CEOEEL3%& M. JEHIMTHAIRE,
EVINyTU-DFMEBREFMEORE. ILNMHEEVRORED, ICMa RIS
OMEFAZH RO,
> 6H21H E£—EIRMWAECSVT. EATLON>CIIEFEFINGER.
ICMEfmtBN B RE OB REME D H B FAMTCOWVT, FERUIZ. AT OIRMHEN DI,
EERFEREREFMR (VIPIF>— I>bO-ILXAH)
AZXAT1IRL—23> + IRINTUBEREE
KB eFEBHRME (BREE + JO-7T1>7)

6/485 LA TH TORE 6/21 )\CIVEHFACOII5EDE

> 88208 E£MIRMARICHVT, EALHTBEFEFEMIX (Blue Tech City)
MIBIRAFvFIoUARICGGEEIL. BRI ZEMUR,

> EAMLHBRFEMX DBlue Tech CityDE DIV ZEHBI U, £z, AT AL
RIEFMCEARNBRRTS 13- IOV TEMRUT.

> EAtL®Blue Tech CityDiFHIRT 21— )LEICMER RN SBZEDR T 1-I)LICD
WCTEARRNI(CGEmZERUI,

> REFE. B BREEDICMFZEMIERETIERTEILD. SERFMER
REHBETERUL,

FIFIDHYARLQE R IR EAtLEDFFHIF I 5EDE

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




3-3. BB Energy Absolutett DIREIEBRIR (3/4)

BBz BAEPRRRICT BT,
FRBRENMETHD, ZK

RENZET D,
RNERERE
it A FEHERE Wittt
i 7+
o EHEENF IS ® R ® DCIRAIE
® OCV, ACIRAIE ® FTERRIGE & ES757It
& TREDEIRE ® O—5— (HEsnE) ® (TR HERE
o HAGERED—5—

> MHORGBECLER, VYINIFS - I>bO-)IL X%t
DL, $I40%FEEDEAIRXNTTEEER S,

> REONIENSVEFTLR REBOEHZEAE
ULTREIMMizET3., (MHERETEEILEL
TV, )

> REFATOMETEHZN. 8~12EMAEE DY)
HRIS EXARAETE , CO2HIRE L. BIE THERM
4200tonCOEEE%ZETE. (SEBEAME)

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. N I I DaTa

> BE=[EIRMAEFCSNT. EALON>DIIAT(RACEHRIL. PV TR ERUE.

> Blue Tech City®REIAERICN I35 Z108 (CEM L. mMEROIEEZES
nrEOZHENHoI.

» JI-X10OEMTIHBOFRMEEECREALT. SEEDZRANEDICM:%mfEan
BEZRFTULTOEN RTT1-IIENMNNYFET, SEIERXZCEERO,

» —HT.2020F (AP =230 AT LADEBARRET(CDOWVWTIE., KEE., H0<
(F. BRFEDICMREHEIEEANOERBEEICOVT. SBIBFTUTIKFE.

11H16H: EAfTEDFIESEDE

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. N I I DaTa




3-4. BFEO RLIIN—-TTinE DR R PIREIEIRE

E—EIRMABRCOHNT. BREFHEESHTIIN-TO7I9V7 TIHIC

ICMaxfm BN S E DM E A, WA EER MO RIS 1-)5F

HaRhUT,

EE FI:ﬁL/\
(CODVWTERRR

> BIN-TELT AACI3TIBIMFIEL TV KEBZHFEES AT LAPSE
IR D—1EFEZBELU T, ICMEIEHBISEZEDOIZ A TERVN, RETZ2RInL.

118148 : B R ME RSt I -T

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

JBEI® 7’0510 MRIRICAT I RBAEES IR

AE TR UTZVERE

1 RIBACREIES AT LADE A (CBIS
BIEATLD7:%(9R ) iR

2 RIBACEEIRE S AT AICBII B/ =R
Bt Be UMY T Mt CRE 9 54R50 (98)
£y

3 RISACREIROES AT A\ CBIFZR5%
Himx(118)
ES) il

4 RIBACEELROE S 27 A(CBI T 28
IRET, REIERET(18)

5 RIBACRZIZIES AT ADE A (CElF
IEEfRZIR(2 R)

6 AT B0 IERE, SHEERHO
HERIFOREEIER(9R) EHEH

7 BTRHISO—IERE, SMRRHD
HEFIFBOREMRE (128)

8 AL RO HIIE. SRR
HEFAOEA (LM 2 fmsdR (2
A)

I3-AHZRNITIVATAERBH B E R T ERIR DS
BB AT LADEAZEAK(L T B1z8h. [EATED
Bz =Y 2.

BISfEROES X T AICELT, /\— R
fii. VI MIERE T DEESEDREL.
EAFMOERRSS =Rt 9 .

1DIEATRID = — X L20FMHEEEDE I B
BitizEREX . EANRIRIBHERIES
AT LR EZEERET Do

B A 9 RRIBACEERE S AT LADIAMARET . 42
H IR Z KT Do

AT USRIB R B EIZE S AT ADE A (C[6)
e B E R iBZENT B,

THEEMROE TIZOHBEO-_-ZZIEEL. &
TR0 —IERE. B3 ERmOHEFIAD
AIEEMERE T B,

6MDA e AEER A T, BAFMMOFEHIR

SR AN —D—FLDREZIRET L. BEAREz
50

7O R TTIC, AT RSO —IEIE. &
MEREZREOHERFIAOE A (LI S IELE ST
EHEENT 3.

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

AN
7]
NDK
JEAM
fl
NDK
e[
M
NDK

LT
m
NDK

JEFuM
il
NDK

Bl
m
NDK

AEFuM
m
NDK

AT
il
NDK

IEAT

EVI{XA—H—

(VI hIF>—O> bO—
L)

IEAT

EVI{ZA—H—(V I hIFH
>—> bO—)LAHE)
IEAT

EVIAXA—H—(V T ~hIF
>—0> bO—)LX#E)
IEAT

EV/I\ZAX—H—(V T hIF
>—0> hO—JLX#E)
IEAT - TEEMbp{bEE

IEAT - TEMithpuibzZE
ENERIEEIA— 1 —

IEAT - TEMtAREE
SRR A——




4. BFEQ MMEERNAAVAZRLELIZEERE
OREBEIOSII MORILEE |DEL RS

NTTDarta

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

4-1. JBEENQ JOS1I MIE., BV, EEHRE

JOT I bOBIE . LU BAZEBEL TLVSHLI

KR/ A AR Rz E LIALERRIORBET O 10 bORIHESZEL T, ICMIL 2y MNERICESRREL
JOZx O bOMREEEY. FEFTOEE THRIE UL T O2DDERIZMADM, AR T MO KRR RSTIL
RERMREEMNFELE Y DHEER(CHTD/ A ANVIFIRECRT T D.

BEFEERARIO) A ANZAHANDERIR BFARIARID) A AN AN DELHA

& OXRPEIRMPEODEASHTHIREKTE € RiteX a0 sU hHR
([CHBWVT. BERTOER (GALFIL>) OBRBIEL BEOERCBWTAREICH
TEONTUWEEME, CNETHEELTV/OLS FALTWRARZ/\AATZL |
EEAZEUEBDICER T 2017, HTRBEIZTIO0>1UN, .
HAEIREELE T TS M—IHB05| 250 T. € BUERISIHFRZEONAA g
BARNRTOS 1) MBS E T ET. R AR = EESD., E;l—"ﬁ%%m:
REEDICME% B N\DOERBZ AT UsEHiR RUHRIA T B EZRET
SHEENT 3, & REEDOICM:%mtEan

NDHEEZIETEUSEH

JAARZ HAMEIE S LAY REIERIET S

o E* i1l

g = T BEEOLTUS I ORER, FRBETRAEL,

0° R [LNGIAREIZ AR E 2 | OB FEN LN
REFICMFHEmBNIEEICHIFERA- 0. TEEEMRFLIEVEDBRLE LML,
h—tiEr =MD, S INGRHFCOVWTIR ZEDH D,

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa




4-2. BB SSItteDRFHESIRR (1/3)

> 63208 F£—MIRMMFARBCH VT, Sahaviriya Steel Industries(SSI)#t o
N> IADBFHBRINGEREIUT,
ICME RN BZE DT REMDHDFAMICDOVT. &L AT DIRFNZEN I,
 Changing Fuel & Cold Energy Recovery Project
* Waste Heat Recovery Project

> 8H22H F_[EIRMAETICSVT., ICMEBHBIEECEIT. AT>1-)LP
FiisEf, KRRBEESORTRE, BARNRERBEEMUL.

8/22 SSItTLDITEENE | SSIHTDZEFFFEIT

Hot Rolled Steel Sheet in Golls /

> TIH/OMEIZIVITIE. NGOINATSAOHRWN, 20s. ERZAEFHIAWTWS,
> LNGAOBRRIERIR, HLU, SBFIBEZERALETO0S Y METE SR,
Changing Fuel & Cold Energy Recovery Project




4-2. i5EID SSItLE DIRFIEHRIRR (1/3)

> BREALINULERZZEMRLTEZFIETS. EUE. BRARNCLZRESOS 1Y METE,
Waste Heat Recovery Project

2) Technology review .~~~
~ Steam

A) WHR- Steam gensrator -
flare .-
Stack ./~ Heavy oil heater 1,500 —2,000 kW
P
‘H'Eif-:go% MP 15 bar [ Heater } [ Heater ] [ Heater ]
eq
Exchanger & Tank _ Group ~ Zone
Steamn Generator LP 1 bar
‘ RHF Cap. 400 Ton
L gz | Chilled water |
[ . [ Absorption Chiller ] system J
B) WHR-ORC (Organic Rankin Cycle)
Stack Eff. : 16-20 %
Eff. : 95 %I U 1.5-2 MW

¥ N

Thermal Oil heat ORC ( & ‘J

exchanger . /

N

RHF Ly
1&2 - -
Absorption chiller
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4-3. {8 UBON POWERHEDRIFESIE (2/5)

Q Company Name £
» Sugar Mill: Ubon Sugar Co., Ltd. > | J Khemarat District
<. Ubon Ratchathani
« Power Plan: Ubon Power Co., Ltd. { Province
O Project Location

+ Hua Na Sub-District, Khemarat
District, Ubon Ratchathani, Thailand

U Registered Capital
« Each with THB 30 mn
O Sugar Mill Status— Development Phase
« Obtained all licenses required for
sugar mill construction & operation
+ About 10,000 Rais Cane Plantation
O Power Plant Status — Development Phase

« Power Plant: EIA Submission to ONEP
(Office of Natural Resources and
Environmental Policy and Planning)

Source: Presentation material of UBON POWER
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4-3. j&E)2 UBON POWERtLEDIREHERIRI (4/5)

28,000 TCPD Sugar mill with and 65 MW Power-plant

Source: Presentation material of UBON POWER
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4-3. {58/ UBON POWERHEDIRITEBIRR (4/5)

Business Model &
Value Chain
L

Sor. Khemrat
Transport

. Clients
Own

T

» o Bagasse X

Sugar cane ' Steam UBP
) Electricity ) u3AN quorned din
4t .
Farmer Filter cake .
* Organic

Fertilizer v Fertilizer Ashes from burning process
UB N Sor. <

| Ubon Bio Ethanol ~ Khemrat !

Source: Presentation material of UBON POWER
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3. )@ UBON POWERHEDRITEBIRE (5/5)

Size and
Investment
Investment (Million THB Plant Capacit

cob Sugar Mill Power Plant  Total Sugar Mill Power Plant

8,000 TCPD
1 2021 3,065 1,085 4,150 ' . 30 MW
(RS Production)

14,000 TCPD
2 2024 909 475 1,384 ’ 30 MW
! (RS & WS Production)

28000 TCPD/day
3 2027 3,132 1,310 4,442 (RS & WS Production) 65 MW
28000 TCPD/day
Total 7,106 2,870 9,976 65 MW
ot ! ! ! (RS & WS Production)

Source: Presentation material of UBON POWER
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2) Technology review
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Waste Heat Recovery Project

A) WHR- Steam gensrator

2) Technology review («wﬁf\)
Steam

ﬂare
Stack Heavy oil heater 1,500 — 2,000 kW
O
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ea’ 3
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Steam Generator
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B) WHR-ORC (Organic Rankin Cycle)

Stack Eff. : 16-20 %

Eff.:95 %I — 1.5-2 MW
Thermal Oil heat ORC
exchanger
RHF -~
1&2 Il
Absorption chiller
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28,000 TCPD Sugar mill with and 65 MW Power-plant

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

EAZIEEL TWSH¢iT

> JAANZZRBUIZ IRV —232 S AT A

> YRUFEOEONT THZ/NARZAWNT, BB ZES
IRV =232 RT LAOEAZIREIL TS,

> A5 DTIRL—2aEIME B I RERLDEEE
T TEo

> 2021£F(C30MWISRZEATET, FHEEAICIHIEES
UT. 2027 (C65MWISANFRIRIL A Z FEL TS,

> HETIHZOEEE THHUBON SUGERHNS. /THZX
22T AN, UBON POWERHSEHMAEBRERVE
RMTEH,

Business Model &

Value Chain
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0 Company Name

« Sugar Mill: Ubon Sugar Co., Ltd.

+ Power Plan: Ubon Power Co., Ltd.
O Project Location

+ Hua Na Sub-District, Khemarat
District, Ubon Ratchathani, Thailand

U Registered Capital
« Each with THB 30 mn
U Sugar Mill Status— Development Phase
+ Obtained all licenses required for
sugar mill construction & operation
+ About 10,000 Rais Cane Plantation
O Power Plant Status — Development Phase

« Power Plant: EIA Submission to ONEP
(Office of Natural Resources and
Environmental Policy and Planning)

Source: Presentation material of UBON POWER

b ") Khemarat District
) = Ubon Ratchathani
L Province
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Kitakyushu City’s Activities
for Low Carbon Society in Asia

Oct 2018

Kitakyushu Asian Center for Low Carbon Society

1 Cambodia Phnom Penh




Outline of the project

In this project, feasibility study of JCM will be conducted with focus on <Transportation field>, <Green
production field> and <Environmental protection field> to realize the projects set in the action plan.

<Cambodia> < Co-applicant > #:applicant <Japan>
| I’thon': "‘?F‘{‘. C-Cf| City of Kitakyushu *f:;:g;’:;’::';g;w, Ministry of
w;,ﬁ‘.’:ﬂw"}.',’,‘,',i;‘f b # Nikken Sekkei Civil Engineering LTD Environment

/ HA
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Realization Requests / opinions  Supports to Prccurememg Realization Xh—p[ g:ze?r?:)dhenr;;n;:ﬂ:atmn, Semlnar]<_ e
The action plan for the climate change slratem in Phnom Penh Capital City (2017) Public relations § [ Reflecting opinions

= <Green production> ‘e iHers indicate the abjective
Waterworks/ Gn:r-n
AR m

{"#The biomass generation project that utilized agniculture residual
Exlract 5pemﬁc pmhlems in| each sector I:ased on the lup plan etc. 0

substance such as rice husk as the green agriculture
~Generation in rice cleaning factones and facilities related to
agriculture/ Reduction of GHG
- * Power supply to plant factory and production howses cultivate high
~  Setvision, targets, numerical targets, and evaluation indicators for each sector | / value-added famm products

,._ +Creation of the employmendt for QoL improvement
Pilot projects Piled projects

Transportation
Inmtlgnhon of GH’G reduction effe

Piat projects
ﬁh: Determination o

s and improvement effects on dronment, | 2 i 5
ostimated project” ws“ ‘QM‘\ | #introduction of the energy saving type of organic N

Waterweeks! | IEmdrarmantl | 50G9: Contribute to Industry, innovation and infrastructure
sewerage protection | SDG1: Contribute to Destruction of the poverty y,
Pilat projects. | Pilot projects Pigt prajects | >

N wastewater treatment system in food factories

(4) Ver Food factories such as feed, the edible meat

m L B Uerd!'mfon of measure implementytion Feas«bllllynahdlry imu;stlgnllm of - 5 gy " 4 biodirts

and | mpathods for verifying offects, Mc. after measure |mplen19nt:ll|m1 T3 Contribution to prevention of water po!lumn in waters
b} ﬂ. lnmstma’.lun of project implementation risks, funding procurement, tw'nraﬂlng

il t methods, and project | mmznul-on schedule . 5DG2: Contribute to Industry, innovation and Infrastructure

5DGE: Contribute to Clean water and sanitation

; ; \ T J
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j Waste Management {3 - Energy saving by introduction of il- Introduce about 100 electric tricycles i CJICA, Project for Capacity Building |
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Transportation Field : Taxi business by electric tricycles

-In this project, the gasoline-powered tricycles and LPG tricycles will be replaced with
electric tricycles to suppress air pollution and reduce CO2 emissions.

- Consider using renewable energy such as photovoltaic power generation and
biomass power generation as a power source for electric tricycles to reduce CO2

emissions to Zero .
Charging stand Electric Tricycles

Biomass Power Generation

Replace the used battery

Battery Chargers with the charged battery. Electric Tricycle

(Terra Motors)
124 4




Green Production Field: Agricultural biomass power generation project

- Reduce CO2 emissions by doing the biomass power generation business using
agricultural residues such as rice hulls as fuel and reducing the electricity and fossil
fuels consumed in rice mills, farms, etc., in this project.

-Direct combustion —steam turbine is assumed. The biomass is combusted in a boiler
to generate steam, and the steam generates electricity by a turbine generator.

M Direct Combustion System _ o _
-Direct combustion is a system in
which rice husks are burned
directly to make the steam which
will rotate the turbine to generate

Boiler

Turbine

Fuel
1Unloading '}

Turbine _IGenerator

[ -

p— L —
Steam Condensate |

=t
[ : & FoedWaler
=

lector I—— | ‘

L2

[ | 22
':t;:.",.‘. ‘

. Deaerator

e

AEIE Induced 3
Draft Fan Stack

Draft Fan
Flue-gas Treatment

Environmental Conservation Field : Organic wastewater treatment business

- Because the demand for pork is high in Cambodia, the foreign companies have
expanded into Cambodia, and performed business development continuously and
comprehensively from feed production business to the stock-raising industry and the
meat processing business.

- Even though such these large scale companies have economic power, they may not
treat industrial wastewater appropriately to give priorities to profit.

- Therefore in this survey, the stock raising and food processing makers which
discharge industrial wastewater are targeted, wastewater treatment facilities (new
method) which meets standard of effluent and is economical, energy saving type and
easy to accept to installing them into these factories will be investigated.

- This project is intended to contribute to the improvement of water quality
improvement and public health of local waters as well as the CO2 reduction.

T e == e e
NeW MethOd ! o aﬁg{; wastewater Treated water
= 2 ! ] 55:10,000ppm 55:70ppm
L Treating period: approx. 2 hours N
iy |
" _Polymer coagulant ~ High-performance” )
' dissolving tank T’eé_’tme"tt _ |
eguipmen 1 .
Screen Seftling tank - Disinfection |
I B Discharged High-performance Treatment System j
Rawwater——— — O | | [ - ——— i (Foam glass Method)
tank  |Flocculant] Granula _ | = The carrier (foaming gilass} has surface area
mixing tion Air : of 278 m?/g by special processing with the
device | tank Dehydrated orous material. )
cake - Organic matter and nitrogen are treated by

{to Compost house)i---
125

maintain high-concentration microorganism |
with carriers. :




Future deveiopments

& Transportation Field : Taxi business by electric

t”EXIFa"&ﬁ‘ate with the local Japanese company (operation of application arranging taxi,
logistics, etc.) and the Japanese electric three-wheel manufacturer to examine
feasibility of taxi business and transportation business by electric three-wheel.

- Consider combining with the biomass power generation project.

€ Green Production Field : Agricultural biomass power generation

projesf consulting with some rice mills at the moment. We aim to introduce rice husk
power generation facilities whose scale is from 500 KW to 2,000 KW .

- Establish a business structure that will minimize the initial cost burden of the local rice
mills (The representative company will establish SPC and then SPC will become the
partner participant and sell power to the rice mill).

€ Environmental Conservation Field : Organic wastewater treatment

bL\ﬁ/@‘\ﬁ§§ed local livestock companies and confirmed that there was a problem with
wastewater treatment (Wastewater is stored in some ponds and sludge is precipitated
and then discharged to a river).

- Continue to discuss and consider feasibility of introducing energy-saving organic
wastewater treatment facility.

2 Myanmar Mandalay




1. Back Ground of Mandalay — Kitakyushu inter-city collaboration projects

Mandalay City and Kitakyushu have built environmental cooperation relations
since 2012.

Step1: Technical cooperation since 2012

-Achievements of International cooperation projects
( Environment and Water supply sector )

=Collaboration with IGES-UNEP projects

Jan-2017, Head of Cleansing Dep. of MCDC participated
Workshop on Waste Management at Kitakyushu and discussed
about Promote City-to-City Collaboration projects ]

Jan-2018, Committee Member of MCDC visit Kitakyushu for

\ study Waste Management /

Participate strategy-planning as specialist
\/ . g .
r—,\,l'm |3 Mandalay
Step2: Top talks ~ P N 22
‘\\ ‘ '
Aug-2014, Mayor of Mandalay city visited Kitakyushu by JICA / f‘\:\“- A ] v :
Partnership Program. i .\1 .'. .

Planning to promote City-to-City Collaboration on following 4 Sector.

Waste Ener Environmental Water &
Management 9y Protection Sewerage
WA AN TOE{E20144E9 A 2 (JICAHP) 9

2. Overview of Mandalay — Kitakyushu inter-city collaboration projects

This year, city to city collaboration project has focus on Energy sector & Waste
Management sector,

| FES
@ﬂ:)‘LJ‘Hﬁi Further promotion of > i

City of Kitakyushu Q City-to-City Collaboration Mandalay City ]

. Providing technology and experience of City of Administrative support
Support for project G Kitakyushu, and supporting for human resource for project formulation
formulation development
p
< Energy Sector > < Waste Management > W
[ NTT Data Institute of Management Consulting ] [ EX Research Institute )
Realize project which reduce amounts of To realize GHG emission reduction through
CO2 emission by introducing energy project implementation, in which collecting
conservation equipment and renewable biogas by high efficient bio digester &
energy system into large facilities, and utilizing as alternative fuel for NGV and etc.
Primary industries. Moreover, this project support appropriate

waste management in Mandalay.

Leachaic = Wk
CaxTank  Wister

Winter Treaterrss
facilitaes

Dragram fix the propossd gecpect., Cane of Neuesl Ga Use




3. Project Overview in Energy Sector

International Consortium @dl:nﬂiﬁi
%ILEE;T d Kitakyushu
MOEJ A) Representative B) Partner Compan City
I Company NTT DIOMC % Suppor
GEC M. Japanese Company Local Company %\l
. e Research,
Project Identification
Installed Technology Research Progress

O Energy Saving Equipment.

Inverter Air conditioning System

[Activity -1]
Low
carbonization
for relatively
large facilities

High Efficiency Chiller System

O Power Generation system

-

Solar Power
Generation
Q\ﬂ*‘r

[Activity-2]
Low
Carbonization
for Primary
Industries

Large Commercial
facility Developer

Input: 1,952 members of staff & US$3.7million

Cooperation Cooperation

gy matan Ty 2 ARRHERRR
=x :‘-.I.'-'.‘(‘;'!.'w'-‘.-'.Im'-'-'.r':’.‘_'.:-”' P

@AM

CITY OF KITAKYUSHU

| Generation | + Awareness Raising Program
« 3R Promotion Program

® Q'ty: 1,000t/day

& 6 Townships

I Collection & Transportation I + Tracing (GPS)

® 249 trucks + 181 Three

Wheels
X
Process | + Composting (on-site & small
scale basis)
Mot Available
¥
Disposal + Introduction of semi aerobic

landfill Fukuoka method)

® 2 solid waste disposal
site {Open Dump)

+ Waste Management Strategy & Action Plan of Mandalay City)

—e Development of Appropriate Waste Processing Infrastructure(s)

Zan »
V71| -
£ =)
s
l { Waste Processing Facility(ies) ] """""""""""

[Targeted Facilities by MCDC]

- Waste Segregation Plant

- Bio-Digester (Anaerobic Digester)
- Composting Plant

- Waste to Energy (Incinerator)

'lr Reduction of amount of MSW to be landfilled at SWDS

City of Kitakyushu is in full support to develop project(s) with JCM subsidies
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4. Project Overview in Waste Management Sector

- Subject Actions taken as of October 25

1 | To support integrated waste Supported UNEP/CCET to organize workshop on waste management by associated and
management of Mandalay City dispatchment of expert to the workshop (May 23 & 24, 2018)
E—— P —

. Conducted literacy research to study laws & regulation, policies for the possible
waste management related infrastructure development

infrastructure Introduced technologies (waste segregation plant, biogas digester) for waste processing,
including arrangement of site tour to Thailand
Co-working to realize any project under consideration

[ Factors required to Develop & Establish the Projects |

Tipping Fee Business License Initial Investment Income from sales of output
ping & Approval & Cash Flow {eg RDF biogas, CBG, Power)

: = : : - e G et ey
%} ' Environmental Standard Consensus with Stakeholders

(1EE f EIA & EMP)

i }
{Quality & Quantity} T__,mnom;wm] Infrastructure Appropriate Waste
& Know-How Disposal Sites

—_—

Realization of Low Carbon Society, possibly with JCM subsidies

3 Philippines Davao




Green Sister City with Davao, the Philippines

4 . . N
MOU agreement on green sister city

cooperation for low carbon society; Resource
\recycling; Capacity Building

J

o AW E SIS & STRRMERE S 655522 X

MEMORANDUM OF UNDERSTANDING FOR GREEN SISTER CITY
BETWEEN THE CITY OF DAVAO AND THE CITY OF KITAKYUSHU

November 28th, 2017

IFEIELIPTINES

Davadnn 0 3 L“

N

Map of the Philippines Right : KENJI KITAHASHI, MAYOR of KITAKYUSHU
In KITAKYUSHU November 2017 15

JCM City-to-city Cooperation Project between Kitakyushu and Davao

Support to develop a local climate action plan for low carbon society in Davao

]
S EAME LS AT SO =

AR U RS F R
T 1o T U 0

v it 31

[City of Kitakyushu ]@ 1S ﬂ[ Davao City ]

Green Sister City Agreement
(November, 28th, 2017)
Expanding the cooperation area to
a development of low carbon society

Agreement on cooperation

Focal point

Institute for Global Ateneo De Davao
Environmental Strategies (IGES) Agreement on cooperation University

Support for a development of Local Climate Change Action Plan of Davao City
»= Adevelopment of GHG inventory (supported by IGES)

» A development of mitigation measures (supported by Kitakyushu City and IGES)

= A development of adaptation measures (supported by Ateneo De Davao Uni.)

An implementation of concrete mitigation measures

tudy on a feasibility of renewable energy project (for the JCM Model Project)
= Waste-to-Energy (WtE) project
» Feasibility study on other low-carbon projects (renewable energy and energy saving projects)
= Coordination with related-stakeholders for an implementation, technical study, evaluation of
the amount of CO2 reduction, etc.

= Supporting for a preparation of applying them\gCM Model Project 1




The Signing Ceremony oi iii¢ Exchianyes of ldotes

for the Waste-to-Energy Facilities in Davao City

/On March 20t 2018, Ambassador Koji Haneda, with Department of Foreign Affairs Secretary Mr. Alan Peter \
Cayetano, attended the signing ceremony of two Exchanges of Notes.

The first Exchange of Notes signed will provide a JPY 5.013 billion (PHP 2.5 billion) grant for the

development of waste-to-energy facilities in Davao City. Japan’s grant will be used to construct and manage
waste-to-energy facilities to significantly reduce solid wastes and convert it into usable energy. This project is
expected to serve as an innovative example of sustainable waste management to other cities in the

\Philippines. /

-, N ~ Stage
7 . N Stage2
’ DAVAO City \
/ Provision of personnel N - ~
1 and budget ) \‘ l, \\
I Newly establish | , Incentives !
I waste reduction M |
=== izati (I
i ) I organization I
!} Cutting — 1| WEE-SPC ||
! waste I I )
| : cost by : o /:
waste
hy . I INPVAN |
| I reduction I 11 ;— - = —I I
VT T
N oS I
| = = HiE
1 . . 11 o
I Waste Reduction Practices - 16 § 21 :
= ol
I Environ- Increase Promo- Plastics 11 : o, |
! Composting volume & ) collection 11 |
mental tion of ‘ |
! i at value of at sanitary 1
| education garbage landfill and Y /
R — household & recyclables dewater- ¢ T S e e - — -
1 : ' MRF by waste : its use for I
residents ° ing fuel of WIE e —————— o
! sorting JU T
1 = \ Utilizing collected plastics |
| N as high calorific fuel for :
\ -Waste reduction  -Prolonging life of sanitary landfill /i gﬁﬁ:pmy'"g waste !
\ -Securing employment A ’
\\ Organizing junkshops for advancing in business ,’
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4 Thailand Chiangmai

Outline of “Kitakyushu — Chiangmai Province, IEAT and DIW Cooperation Project”

Vision: Implementation of Eco-Industrial Town
Optimization of energy use, waste management, water management, etc. Symbiosis with local community
Eco-friendly mdustrlal park and surround area through realization of safe and secure environment

Promote 3R, Public Awareness,

“Symbiosis with community Environment Education
C ; o

and factory”

Chiangmai Cooperative City of > Concept of Energy Management
Province : » Concept of Waste Management
Agreement Kitakyushu » Concept of Water Management
etc.

: “Survey project for Eco-Industrial Town with low carbon emission in Rayong”
FY2017 (Chiangmai Province)

Activity 1: Creation of Eco-friendly Transportation System and Central
Purchasing of Energy Saving Devices & Sharing of High-efficiency
Equipment Project

Activity 2: Creation of Replacement Project from fossil fuels to
Biomass emitted from facilities

OEco friendly transportation system for newly developed industrial estate Replacement Project from fossil fuels to Biomass emitted from
Ointegrated procurement of saving energy equip. and sharing use of facilities
efficient equips. _

@ Bio-gasification and ®Usage of #Biomass usage
Integrated power generation in biomass in place generated from
Procurement of paper manufacturing of coal at the large hotel, large
saving energy factory in place of cement factory industrial estate

Eco friendly equip. heavy oil

transportation




Activities of “Kitakyushu — Chiangmai Province, IEAT and DIW Cooperation Project”

The following two activities are studied.

Activity

Activity 1: Creation of Eco-friendly Transportation
System and Central Purchasing of Energy Saving
Devices & Sharing of High-efficiency Equipment Project

IEAT (Industrial Estate Authority of Thailand) is
promoting the eco-industrial town concept of the
industrial estate as an environmental friendly and
cooperative town with high sustainability coexisting
with the surrounding areas. As symbol of the
concept, environmentally friendly transportation
system at the newly built Sa Kaeo industrial estate is
studied, and aim to JCM credit as low carbonization
project. Since Sa Kaeo is new established, bulk
purchasing of high efficient equipment and joint use
of cogeneration is also studied as low carbonization
project.

Activity 2: Creation of Replacement Project from
fossil fuels to Biomass emitted from facilities

Creation of replacement projects from fossil fuels
to biomass emitted from facilities is studied and
aim to JCM credit as low carbonization project.
Specifically, we assume the following project etc:
DProject to utilize gas by gasification of biomass
as substitute fuel for heavy oil in paper mill
(@Project to utilize biomass from the area around
the cement plant as an alternative fuel for coal
at existing cement plants
(®Project aiming to use biomass at facilities
utilizing food waste from as large industrial
estates and large-scale hotels etc.

New Industry Estate

fress
e
<0— Joint Use
[Ty & '@ : | “s”
g A T
r g : 4
f'{ ‘.3.“'@ Nily
e % . bulk purchase
-
Equipme
Environmentally Friendly Low Carbonization
Transportation System Equipment

Biomass Gasification

&

%%

Z1

Progress of Discussion with Sa Kaeo Industrial Estate (1/2)

> In the first field survey, we held a meeting at IEAT office on 19th - June.
This year’s activities plans are discussed and we reconfirmed the
collaboration between IEAT and Kitakyushu.

For Sa Kaeo industrial estate, possibility of cycle share as

environmentally friendly transportation system and possibility of bulk
purchasing of high efficient equipment and joint use of cogeneration will
be studied.

19th Jun 2018: Meetingowith IEAT in Bangkok
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Progress of Discussion with Sa Kaeo industriai Estate (2/2)

» In the second field survey, on 23th — August, we visited Sa Kaeo industrial
estate, which takes 3.5~ 4 hours from Bangkok by car, and site tour was
conducted.

» We discussed the possibility of cycle share and the possibility of bulk
purchasing of high efficient equipment, etc. We also discussed the
schedule and recent status of the Sa Kaeo industrial estate.

Concept of Eco Industrial Town 23th Aug 2018: Site Visit of
Project in Sa Kaeo Industrial Estate Sa Kaeo Industrial Estate
] Zoning : Sa Kaeo Industrial Estate : -

Introduction of Co2 zero emission transportation

Electric bike sharin tem
with EV bus and solar power system s

Progress of Discussion with Private Company EA

» Thailand private company: EA (Energy Absolute) visited City of Kitakyusu
on 4-5th June and site tours are conducted.

> In the first field survey, we visited EA’s office on 21st June and explained
outline of JCM financing programme.

> In the second field survey, 20th August, we visit EA’s office and deeply
discussed JCM financing programme such as schedule, applicable
technology, CO2 emission reduction etc.

23th Aug 2018: Site Visit
in City of Kitakyushu

21st Jun 2018: Meeting with EA at Bangkok
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5 Vietnam Haiphong

Sister City with Haiphong City in Vietham

Sister City
Agreement
(April in 2014)

Energy

Transportation

“Green Growth Promotion Cat Ba island
Plan” of the City of Hai Phong

Water, sewage,
and storm
water drainage

Environmental
conservation

The Chairman of Hai Phong City
received this plan from the Mayor
of Kitakyushu in May 2015

Green
Production

(1) Separation and composting of household
waste

(2) Waste heat recovery power generation
system in cement factory and production of
raw materials for cement from waste

(3) E-Waste recycling

(4) Promotion of energy savings for factories
and buildings etc.

(5) Introduction of low-emission buses
(6) Promote use of public transportation

(7) Development of comprehensive resource
recycling system

(8) Energy savings, introduction of renewable
energy and introduction of EV buses in
remote island

(9) U-BCF expansion

(10) Handicraft village wastewater measures
(11) Introduction of sewerage registry system
(12) Restoration of Tay Nam canal

(13) Development of air and noise monitoring
systems

(14) Installation of high-efficiency electric
furnaces in foundries

(15) Promotion of green agriculture
135
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New Movement in Viet Nam, The Eco Industrial Park

The Eco Industrial Park has tenants that join Cleaner Production,
effectively utilizes resources, improves economic and environmental social
effects, and collaborate with production for the realization of industrial
symbiosis approach.

Companies in the Eco Industrial Park will realize

Cleaner Production Utilizing resources effectively
- . Collaboration at Kitakyushu Eco Town
Energy Consumplion per Unit ot Production (by Weight) Aiming for near-zero greenhouse gas emission, we m:ﬂs with our eupgiiers to trada wasta
Intey ('If]',"_-l = 100} that canhel‘e_cwleﬂlnr raw matgrials .
120,_ —Paper ,F PLI|p Ganoral Envifenmant Complox Other Aroas
110 — Steel
= Cement
100 K Petrochermicals
" \
o
80—
70
B0 !

industrial symbiosis approach

27

Goals of The Eco Industrial Park

1. Improve the economic effect of tenants in industrial zones through activities that
join Cleaner Production methods, efficiently use resources, and establish
efforts for industrial symbiosis.

2. Improve the environmental conservation around industrial zones through
minimizing the sources of pollution and waste, promoting the use of clean
technology and encouraging the introduction of environmentally friendly
Cleaner Production methods.

3. Establish a competitive business community of industrial zones in the market,
protect the environment in the neighboring residential areas of the industrial zone,
aim for sustainable development goals.

The Eco Industrial Park Development Goals

@ Cleaner Production methods @ clean technology @ competitive business
@ use resources efficiently @ minimizing the sources of community of industrial zones in
pollution and waste the market

@ protect the environment in the

® encouraging Cleaner - : . X
neighboring residential areas

Production methods

Improve the economic |mprove the environmental Goals sustainable

Goals
effect of tenants Goals conservation development goals
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The Eco Industrial Park Plan in Vietnam by Kitakyushu

€ Ministry of Planning and Investment in Vietnam (MPI) started model projects to realize Eco-town in
Vietnam and selected several areas (Support by UNIDO)

€ Inventory of industrial wastes are prepared, waste re-utilization and circular utilization will be tried in
the above model projects.

€ There is a possibility that an industrial estate in Hai Phong will be selected as one of the field.

€ In eco-town in Vietnam, generated industrial wastes will be re-used or recycled as much as possible
and wasted material will be reduced.

€ City of Kitakyushu which has enough experience to realize Eco-town is requested to support MPI
and model project. In the model project, various wastes from an industrial estate will be used as fuel
or raw material for other factory.

€ Waste to energy project will be considered as one of the element of Eco-town.

Factory A Factory D
1 Rec;;/cle Waste
—) i
Factory B Sy Fuel and raw material to
I . Energy
Factory C ‘ Factory E

29

Holding a Seminer in Hai Phong

& Hosted by Hai Phong city (HEZA)
4 Co-sponsored by City of Kitakyushu
¢ Supported by MPI

<Date>
¢ November 6t, 2018

<Location>
& Place organized by HEZA
<Purpose>

€ Spreading the concept
of The Eco Industrial Park to the companies in Hai Phong

€ Developing projects utilizing low-carbon technologies and contributing
prevention of global warming problem, considering the use of JCM

<Participants>

-HPPC's leaders

-Leaders and staff of MPI, HEZA, DOFA, DEEP C

-Companies in Hai Phong

-Representatives of Industrial Zones Authorities, Enterprises of Industrial Zones,
-Journalist of television and communication agencies.
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Appendix e Material for City to City Collaboration Seminar

Thank You
Hiroshi YASUTAKE, Deputy Director
City of Kitakyushu
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NTTDAarta

Global IT Innovator

. JCM (Joint Crediting Mechanism) and
~ City to City Collaboration Project

_______ NTT Data Institute of Management Consulting, Inc.
Socio & Eco Strategic Consulting Unit

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

1. Explanation of JCM (Joint Crediting
Mechanism)

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




1-1. Basic Concept of the JCM (Joint Crediting Mechanism)

> Facilitating diffusion of leading low carbon technologies, products, systems, services
and infrastructure as well as implementation of mitigation actions, and contributing
to sustainable development of developing countries;

> Appropriately evaluating contributions from Japan to GHG)emission reductions or
removals in a quantitative manner, and use them to achieve Japan’s emission
reduction target;

> Contributing to the ultimate objective of the UNFCCC by facilitating global actions
for GHG emission reductions or removals

Partner
Leading low carbon technologies,
etc, and implementation of Country

mitigation actions
management by the Joint
Committee consists of
representatives from the
both sides

Used to achieve emission

Japan"_s emission Credits reductions/
reduction target removals

*measurement, reporting and verification

Source : GEC's Homepage (http://gec.jp/jcm/about/)

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

# Japan has held consultations for the JCM with developing countries since 2011 and has established
the JCM with Mongolia, Bangladesh, Ethiopia, Kenya, Maldives, Viet Nam, Lao PDR, Indonesia, Costa
Rica, Palau, Cambodia, Mexico, Saudi Arabia, Chile, Myanmar, Thailand and the Philippines.

Mongolia Bangladesh Ethiopia Kenya

Jan. 8, 2013 Mar. 19, 2013 May 27, 2013 Jun. 12,2013 Jun, 29, 2013 Jul. 2,2013
(Ulaanbaatar) (Dhaka) (Addis Ababa) (Nairobi) (Okinawa) (Hanoi)

Lao PDR Indonesia Costa Rica ~ Palau Cambodia Mexico
Aug.7, 2013 Aug. 26, 2013 Dec. 9, 2013 Jan. 13, 2014 Apr. 11, 2014 Jul. 25, 2014
(Vientiane) (Jakarta) (Ngerulmud) (Phnom Penh) (Mexico City)

the Philippines

Saudi Arabia Chile Myanmar

Thailand
May 13, 2015 May 26, 2015 Sep. 16, 2015 Now. 19, 2015 Jan. 12, 2017
(Santiago) (Nay Pyi Taw) (Manila)

Source : GEC's Homepage (http://gec.jp/jcm/about/)

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




1-3. JCM Financing Program

The budget for projects
starting from FY 2017 is

60million) in total by FY2019

{1USD = 100 IPY)

*:Includes collaboration with
projects supported by JICA
and other governmental-
affiliated financial institute.

Finance part of an
investment cost
(less than half)

Conduct MRV and expected
to deliver at least half of JICM
credits issued

International consortiums
(which include Japanese entities)

= Scope of the financing: facilities, equipment, vehicles, etc. which reduce CO2 from
fossil fuel combustion as well as construction cost for installing those facilities, etc.

# Eligible Projects : starting installation after the adoption of the financing and
finishing installation within three years.

Source : GEC's Homepage (http://gec.jp/jcm/about/)

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. N l l DaTa

1-4. Projects by JCM Financing Program by MOE]

Thailand: 24 projeds Mangolia:s proj_eds

*F 22, 1MW Solar PV in Farm*
* C8.3MW Scolar PV in Farm  ©15MW Solar PV
Viet Nam: 16 projects

CEnergy Saving at Convenience Store 21.0MW Solar PV on Factory Rooftop*
ZUpgrading Air-saving Loom | i il
CCo-Generation in Motorcyde Factory OCentrifugal Chiller in Tire Factory

- C Digital Tachographs* DAmorphous transformers*
ZIon Bxchange Membrane Blectrolyzer DChilled Water Supply System ,_\Jd—p— =i P ——
CLED Lighting to Sales Stores  12MW Wast= Heat Recovery in Cament Flant CAir-conditioning in Hotel Q#ir-conditioning in Lens Factary
h A CiContainer Formation Facility 2320kW Sclar PV in Shopping Mall
(ZCo-generation System CRefrigerator and Evaporator A h transfo 3 Shi Hitioning Control Syst
©1.5MW Selar PV and EMS in Paint Factory £3.4MW Solar PV ﬁ% - WM
CHeat Recovery Heat Pump  OSMW Floating Solar PV O 2Z7MW Solar PV SElectricity Kiln 100 ETIEIEney L rumps

ZBoiler System in Rubber Belt Plant  CAir-conditioning Control System OEnergy saving Equipment in Lens Factory CAmorphous transformers 3

o . . . h . . bt | CEnergy Saving Equipment in Wire Production Factory
ZBiomass Co-generation System T Energy Saving Equipment in Fort ©2.6MW Solar PV OAmorphous transformers 4

_m_u “‘-_U'm_u - —d_| CEnergy Saving Eguipment in Brewery Factory CHigh Effidency Chiller
- Laaos: 3 projects Mexico:4 projeds
- . - : (SSOMW Selar P Power Flant . I ~and- 24 BMW Powar Generation with Mathane
ZCentrifugal Chiller CAir-conditioning system burn Gaz Recavery System
- P— B r - CAmaorphous transformers CGnce—thmugI‘i Boiler and Fuel Switching
Saudi Arabia:1 projects i ©14MW Floating Solar PV C64MW Wind Farm O20MW Solar PV
CElectorolyzer in Chlorine - 1 - .
Production Plant e cambodia: 5 projects
— L - .
— - ro— (ZLED Street Lighting
Ethiopia:1 projects s OSolar PV & Cantrifugal Chiller CBO0KW Solar PV at International School
CBiomass CHP Flant \ Clnverters for Distribution Pumps
= = — =
Kenya:2 projects Palau:3 projects . o Costa Rica:2 projects
CEMW Hydropower Generation _ | S370kW Solar PV for Commercial Facilities* CSMW Solar FY
1MW Solar PV at Salt Factory | S150kW Solar PV for School*® . OChiller and Heat Recovery System
- S440kW Solar PV for Commercial Facilities ¥ -
Myanmar:s projects Fhillipines 4 projects Chile: 2 projects
700k) P C15MW Hydro Power Plant C4MW Hydro Power Plant D1MW Reoftop Sclar PV
ZBrewing Systems to Brewery Factory -~ .. ©1.53MW Reoftop Solar PV O 1MW Rooftop Solar PV C4.6MW Solar PV
. iler i F A" - -

©1.8MW Rice Husk Power Generation
2 Refrigeration System in Logistics Center

Maldives:2 projects Y

Indonesia: 26 projects
CCentrifugal Chiller at Textile Factory* CEnergy Saving at Convenience Store*
1ii i 2= QDouble Bundie-type Heat Pump®
* 230MW Waste Heat Recovery in Cement Industry

=

2Regenerative Bumers
* C0ld Corrugated Cartons Process

2190kW Selar Power on School Rooftop
mEmart Micro-Grid System

DUpgrading to Air-saving Loom CCentrifugal Chiller in Shopping Mall
© Model Project in FY 2013 (7 projects in 3 countries) CSmart LED Street Lighting System — COnee-through Boiler System in Film Factory
= Maodel Project im FY 2014 (12 projects in 5 countries) ZGas Co-generation System Z0Onge-through Boiler in Golf Ball Factory

m ADB Project in FY 2014 (1 project in 1 country) C1.6MW Solar PV in Jakabaring Sport City @ REDD+ through controlling slush-and burn
C Model Prajectin FY 2015 (33 projects in 10 countries) C10MW Hydro Power Plant Clooms in Weaving Mill

2 Model Projectim FY 2016 (37 projects in 10 countries) CLED Lighting te Sales Stores ZIndustrial Wastewater Treatment Systam

® REDD+ Model Praject (2 projects in 2 countries) C0.5MW Solar PV CGas Co-gensration systam

= Model Projectim FY 2017 (19 projects in 8 countries) Z1MW Solar PV 2 Air-conditioning utility system in Airport

* Other 1 project in Malaysia
. . . Underlined projects have started operation (49 projects, including 3 partially started projects)
Total 111 projects in 17 partner countries Projects with * have besn registered as JCM projects (17 projects)

Source : GEC's Homepage (http://gec.jp/jcm/about/)

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. N l l DaTa




1-5. International Consortium Organization

Ministry of the

Environment Japan
. J

|
 Global Environment
Centre Foundation

International Consortium
Japanese 1 [ Local Partner
Representative |« s C
Subsidy max 50% Company |  Consortium L ompany
>Management of agreement .. 4 0aM of the |
project project
> Monitoring of GHG
emission reduction etc.

v

[ EPC Contractor ]

» EPC and supervising of
installation
» O&M support etc.

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa

(Example) | FY2015

20th April 25thMay = jyne November February~March 30th April
T T T T T T
. . Adoption ' - | Completion of | !
Public Public decision | Intermedia ‘ congtruction ‘ Subsidy |
offering offering Grant I te site ‘ payment |l
start deadline decision 1 survey | inspection | 1
| | | ' 1 |
l submit I Grant !
applicant " Review applica '
I documents | tion |
| | | |
I | Business Year-end . 1
[ | performance performance Subsidy |
I 1 report report payment
| | | | | |
1 1 1 1 1 1
|__FY2016~2017 | Multiple Years Project

=

> Grant application is needed from the adoption unofficial within 3 months.
> pay estimate to the end of each FY year, the settlement payment in the
final year

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa




1-7. Criteria for Selection of Projects for JCM Application

Upper Limit of Subsidy Rate

> Subsidy rate varies depending on the number of projects using similar
technology in the country.

The number of projects using 0
similar technology in the country | (first case) From 1 to 3

— . Maximum Maximum Maximum
Upper Limit of Subsidy Rate 50 % 40% 30%

Cost-Effectiveness

(1) Cost effectiveness should be less than 4000JPY/t-CO2 (approx.
35USD/t-C02)

“Subsidy amount + Total GHG emission reduction in project duration (i.e. legal durable
years of the installed equipment in Japanese law) = Subsidy amount per 1 ton CO2”

Payback Period

(2) Payback period should be longer than three years.
“(Total project cost - Subsidy amount) + Annual operating cost reduction”
Or
“(Total project cost - Subsidy amount) + (Annual Revenue - Annual Operating Cost)”

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa

2. Sample of Applied Technology for JCM
Financing Program (For Reference)

NTTDarta
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2-1. Sample of JCM Projects @Waste Heat Recovery Power

Generation

Introduction of 12ZMW Power Generation System by Waste Heat Recovery for Cement Plant

Representative Participant

Hest Country Thailand

NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. Year 20ie
. ) ) . Type JCM Model Project

Partner Participant:Siam City Power Company Limited
Sector Renewakble Energy

Outline of GHG Mitigation Activity

This project is planned to introduce a waste heat recovery (WHR) boiler
steam turbine generator system to produce power at cement production
plant located in Saraburi Province, Thailand. The generated electricity is uzed
inthe cement plant.

WHR system contributes to the reduction of GHG emission to substitute the
electricity from the power grid.

http://gec.jp/jcm/projects/16pro_tha_04/
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2-2. Sample of JCM Projects @PV Panels and High Efficiency Chiller

Introduction of TMW Solar Power System and High Efficiency Centrifugal Chiller in Large Shopping
Mall

Representative Participant

Host Country Cambodia
AEON MALL Co., Ltd. Year 2018
Type JCM Model Project
Partner Participant AEONMALL (CAMBODIA)CO., LTD.
Sector Energy Efficiency
Improvement

Renewable Energy

Outline of GHG Mitigation Activity

This project reduces electric power consumption of a new large shopping
mall by introducing 1MW-class photovoltaic generation equipment(PV) and
high-efficient chiller.

The electricity generated by the PV replaces grid power, resulting in the GHG
emission reduction, along with the energy-saving effect by the chiller.

Reduction,
Strategy

Solar Power Generation Reduction of Power
Renewable Energy High Efficiency Chiller

Source: http://gec.jp/jcm/projects/16pro_cam_01/
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2-3. Sample of JCM Projects ®@High Efficiency Air Conditioning

System

Introduction of High Efficiency Air-conditioning in Hotel

PP(Japan): NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
PP(Vietnam): Peace Real Estate Investment Company Limited

© Outline of GHG Mitigation Activity

While non-inverter air conditioner with poor <Introducing of Inverter Air Conditioner >
energy efficiency is popular in hotels in
Vietnam, this project is intended to achieve
the energy saving as a whole with the
introduction of high efficiency air-conditioning
system, which is introduced to the new
Novotel Suites in Hanoi (total floor area of
about 29,000ni, 17 floors above ground, two

floors underground, 200 rooms), and achieves

Rooms etc.,

GHG emission reductions from reducing power
consumption with introduction of high

Point of Monitonne
EfﬁCIEI'lCY alr-condltlomng. : Prowct

(Equipment performance : COP 4.53, 73.0kwW
X 1set, COP4.09, 90kW x 12set, COP4.05, 95.0kW x 2set, COP3.29, 109kW x 1set, COP3.27. 125kW x 1set)

Source: http://gec.jp/jcm/projects/15pro_vie_01/
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2-4. Sample of JCM Projects @High Efficiency Boiler

Introduction of High-efficiency Boiler System to Rubber Belt Plant

Representative Participant

Hest Country Thailand

Bando Chemical Industries, Ltd. Year 2016
. - ) ) Type JCM Model Project
Partner Participant:Bando Manufacturing (Thailand) Lid.
Sector Energy Efficiency
Improvement

Outline of GHG Mitigation Activity

By introducing a new high-efficiency boiler and changing fuel of current flue
and smoke tube boilers in rubber belt plant, this project reduces energy
consumption and CO2 emission.

Energy saving system with
“Economizer” Exhaist gns

1)Introeduce a "One-Through Boiler * with 98% high efficiency.

Heat recovery.

2)Change boiler fuel types from heavy cil to natural gas which has smaller 110.000%cal

I
I
I
i
I
I
I
I
I
I
I
C02 emission factor and increase efficiency from 88% to 93% by adding [ -

"Economizer” to current three boilers. :
i

I

I

I

I

I

]

I

High-efficiency
“One-Through Boiler prox. 5.0% of
Efficinecy:08% Burners for gas fred boiler  fuel reduction rates

http://gec.jp/jcm/projects/16pro_tha_13/
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2-5. Sample of JCM Projects ®Cogeneration System

Introduction of Co-generation System to Motor Parts Factory

Representative Participant

Host Country | Thailand

DENSO Year 2018
Partner Participant:Siam DENS0 Manufacturing Co., Ltd. (SDM) Type JCM Madel Project
Sector Energy Efficiency
Im provement

Outline of GHG Mitigation Activity

By introducing co-generation system {gas engine 7.300KW + Absorption Matural Gas (AMATA NGD) Steam.  SOM |
Chiller 700RT) in the Motor Parts Factory at the Thailand, g BOI!I_ Hot Water
o following comtribut g e Rl
we aim following contribution.
g B Electricity (PEA) I e ,
(1) Contribution in the environmental aspect - {
{Promotion of Energy saving . C02 reduction) (2) Contribution in the o e e -E-k U
) I Sream ack Up
social aspect 1 N
2 I [« .
(Stable supply by distributed power supply) 3 d h EET 01 Water
Matural |"
o _ B ST
{3) Contribution in the technical aspect (New)
{Acguisition of maintenance skill by local staff) Electricity (PEA)

http://gec.jp/jcm/projects/16pro_tha_05/
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2-6. Sample of JCM Projects ®Biogas Recovery

Biogas recovery and utilization in tapioca starch factory

FS Entity : Pacific Consultants. Co.,Ltd.

© Outline of GHG Mitigation Activity

The project aims to reduce GHG emissions by “""': =
introducing a biogas boiler and an anaerobic washing,
extraction, etc.
water treatment system. Biogas collected from @, U e | o e
which is used to replace the whole amount of ‘ = I _____

coal consumption in the tapioca starch factory.

By avoiding CO2 emissions from coal
’l"hd Vinrle weater Fe-p bing
combustion and CH4 emissions from open ®
Processes of | ] Anseroblc wat

i i wa | Waste water treatment system Final effuent
lagoons, GHG emission reductions of ..mm-::f-m‘ ] i -
22,824tC0O2e/year will be achieved. ‘Q | P —— e
} Drying I """ w-m@

Source: http://gec.jp/jcm/projects/15fs_lao_01/

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa




2-7. Sample of JCM Projects @Package of Energy-Efticiency
Technology

Introduction of Energy Efficient Equipment to Bangkok Port

Representative Participant
Heost Country Thailand

Yokohama Port Corporation Vear 2017

Green Pacific Co., Ltd. Type JCM Madel Projest

i Sector Energy Efficiency
Partner Participant:Port Authority of Thailand Impravement

Renewable Enargy

Outline of GHG Mitigation Activity

This project introduces the following eguipment to newly built container
freight station (CFS) and container yards at Bangkok Port.

(1) Electric Forklifts

(2) Hybrid Rubber Tired Gantry Crane (RTG)

(3) LED yard lighting

(4) Photoveltaic power generation equipment

These low carbon technologies reduce GHG emissions from the port.

http://gec.jp/jcm/projects/16pro_tha_05/
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3. Outline of “Project to accelerate low
carbonization in newly developed industrial
estate through Ecological Industrial Town
concept/Kitakyushu- Chiangmai Province,
IEAT and DIW Cooperation Project”

NTTDarta
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3-1. FY2018 City to City Collaboration Program by MOE]

FY2018 Cities joing the city to city collaboration program by MOE)J
1. Quezon City (Philippines) = Osaka city

- Energy saving technologies, Solar PV system installation and retrofit of waste collection truck
2 Bangkok and Laem Chabang (Thailand) — Yokohama ci j

Japanese Fiscal
Year is from
April to March

» CO2 emission reduction and to become “Smart Ports”
3. Davao city (Philippines) = Kitakyushu city
- Support for a development of local climate change action plan =
4. Phnom Penh city (Cambodia) = Kitakyushu cl
+ Low carbonization in transportation and green production fields
5. Jakarta city (Indonesia) — Kawasaki C
+ Green Building and Green Power Optimization
6. Semarang city (Indonesia) - Toyama ci
- Introduction of energy saving equipment in industry sector
7. Yangon city (Myanmar) = Kawasaki ci
- Utilization of energy and energy saving in wholesale market
8. Batam city (Indonesia) - Kawasaki city
- Green Building and optimization of renewable energy
utilization in Industrial Parks
9. Ho Chi Minh (Vietnam) — Osaka city
- Promoting energy efficiency equipment in water supply system
10. Bali City (Indonesia) = Toyama city
+ Support on Tourism Future City
11. A rwady Region , Sagaing Region (Myanmar) — Fukushima ci
+ Feasibility of low-carbon industrial area and promotion of activities
12. Chiangmai Province (Thailand) = Kitakyushu city
- Project to accelerate low carbonization in newly industrial estate
13. Hai Phong city (Vietnam) = Kitakyushu ci
Low carbonization project through Eco Park in Vietnam
14. Mandalay (Myanmar) - Kitakyushu city

* To realize low carbonization in Mandalay region in the field of Waste & Energy 3t

018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

Vision: Implementation of Eco-Industrial Town
Optimization of energy use, waste management, water management,etc. Symbiosis with local community
Eco-friendly industrial park and surround area through realization of safe and secure environment

el o “ L _ Promote 3R, Public Awareness,
Symbiosis with community Environment i

and factory”

—)

Support for Implementation

IEAT Chiangmai c i City of » Concept of Energy Management
Province ooperative Kitakvushu » Concept of Waste Management
DIW Y » Concept of Water Management
) etc.
T Provide Accumulated Know-Hows .

Experience in FY2015,2016: “Survey project for Eco-Industrial Town with low carbon emission in Rayong”

‘ FY2017 (Chianamai Province) :

' Plan in 2018: Actives for JCM in energy sector !

Activity 1: Creation of Eco-friendly Transportation System and Central Purchasing of

Activity 2: Creation of Replacement Project from fossil fuels to Biomass emitted from
Energy Saving Devices & Sharing of High-efficiency Equipment Project

facilities

OEco friendly transportation system for newly developed industrial estate
Ointegrated procurement of saving energy equip. and sharing use of

Replacement Project from fossil fuels to Biomass emitted from facilities

efficient equips. r““%?ﬁl,, | Bio-gasification and | | ®Usage of biomass #Biomass usage
T % B $ ! k L@ Integrated power generation in in place of coal at generated from
— ‘ﬁ‘ l l Procurement of ?aper manLIJfactu;ing Ehe cement !aggeth_otlel, Itar;ge
) - b e Y 4 i actory in place o actory. industrial estate
Eco friend| o @l)@ “ i % saving energy .
rr(;%qzi?ra:,inn p~ G WY h'*nlrl " __equip. heavy oil




3-3. Activities of “Kitakyushu — Chiangmai Province, IEAT and DIW

Cooperation Project”

Activity

Outline

Image

The following

two activities are studied.

Activity 1: Creation of Eco-friendly Transportation System
and Central Purchasing of Energy Saving Devices &

Sharing of High-efficiency Equipment Project

IEAT (Industrial Estate Authority of Thailand) is
promoting the eco-industrial town concept of the
industrial estate as an environmental friendly
and cooperative town with high sustainability
coexisting with the surrounding areas. As
symbol of the concept, environmentally friendly
transportation system at the newly built Sa Kaeo
industrial estate is studied, and aim to JCM
credit as low carbonization project. Since Sa
Kaeo is new established, bulk purchasing of high
efficient equipment and joint use of cogeneration
is also studied as low carbonization project.

Activity 2: Creation of Replacement Project from fossil fuels
to Biomass emitted from facilities

Creation of replacement projects from fossil fuels
to biomass emitted from facilities is studied and
aim to JCM credit as low carbonization project.
Specifically, we assume the following project etc:
®Project to utilize gas by gasification of biomass
as substitute fuel for heavy oil in paper mill
(@Project to utilize biomass from the area around
the cement plant as an alternative fuel for coal at
existing cement plants
®Project aiming to use biomass at facilities
utilizing food waste from as large industrial
estates and large-scale hotels etc.

Biomass Gasification
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