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1. Introduction

1.1. Background and purpose of the survey

All countries participated in the 21st Conference of the Parties (COP21) to the United Nations
Framework Convention on Climate Change (UNFCCC) held in December 2015 in the suburbs of Paris,
France, where the Paris Agreement, a legal framework for fair and effective climate action beyond
2020, was adopted, followed by the adoption of a rulebook at COP24 in Katowice, Poland, in
December 2018, which sets out specific obligations for each country starting in 2020.

At COP21, where the Paris Agreement was adopted, it was decided to recognize the actions of non-
state actors, including cities, and to welcome the efforts of all non-governmental actors (cities and
other local governments, etc.) and invite them to scale up their efforts. Cities are places of activity that
support socio-economic development and are inhabited by large numbers of people. About half of the
world's population lives in urban areas, which account for 2% of the world's total land area, and this
proportion is expected to increase to 70% by 2050. As of 2006, more than 70% of the world's CO2
emissions were estimated to come from urban areas. Urban areas play a significant role in mitigating
climate change, and the steady implementation of climate change countermeasures in urban areas and
the reduction of greenhouse gas emissions are important for achieving the goals of the Paris Agreement.
In this project, Japanese research institutes, private companies, universities, and other organizations,
together with Japanese cities that have experience and know-how in the formation of a low-carbon
society, will conduct research projects necessary to effectively and efficiently support efforts to form
a low-carbon society in overseas cities.

This survey was conducted in Soc Trang Province, Socialist Republic of Vietnam, with the aim of
reducing greenhouse gas emissions in the field of renewable energy, forming JCM projects that will

contribute to such reduction, and strengthening cooperation among cities.

1.2. Survey overview

We conducted basic research on the geopolitics, economic situation, and agriculture, especially rice
cultivation, of the target country, Vietnam, and Soc Trang Province. In addition, a workshop (online)
was held to discuss inter-city cooperation between Hiroshima Prefecture and Soc Trang Province. In
addition, the possibility of reducing CO2 emissions through the use of rice husk solid fuel, solar power

generation systems, and BEMS was examined.

(1) Basic Survey of Soc Trang Province
(2) Collaboration between Hiroshima Prefecture and Soc Trang Province
(3) Survey on fuel replacement project of coal boiler using rice husk solid fuel

(4) Survey on energy creation and energy saving projects by introducing solar power generation



systems and BEMS

1.3. Survey items

The details of the survey and its implementation in this study are as follows.

(1) Basic Survey on Soc Trang Province
Based on JETRO Vietnam's reports, local interviews, and other research, the content was prepared

by gathering the latest local information.

Overview of Vietnam

Overview of Soc Trang Province
Economic Situation in Vietnam

Economic Situation in Soc Trang Province
Electricity Situation in Vietnam

Electricity Situation in Soc Trang Province
Overview of Rice Cultivation in Vietnam

Overview of Rice Cultivation in Soc Trang Province

© © N o g s~ N RE

Environmental and Energy Law in Vietnam

(2) Collaboration between Hiroshima Prefecture and Soc Trang Province
Hiroshima Prefecture organized its know-how and knowledge and conveyed them to Soc Trang

Province to discuss the possibility of collaboration.

1. Past collaboration between Hiroshima Prefecture and

2. Creating a mechanism for continuous identification and formation of new projects through
collaboration between Hiroshima Prefecture and Soc Trang Province

3. Hiroshima Prefecture's support for know-how on community-based renewable energy
installation projects

4. Online workshop between Hiroshima Prefecture and Soc Trang Province

Prospects for further collaboration

(3) Survey on fuel replacement project of coal boiler using rice husk solid fuel
On the assumption that the rice husk solid fuel production equipment (curl chip production machine)
of Tromso Co., Ltd., a company in Hiroshima Prefecture, would be introduced to the site, we

conducted a field survey on the following items and examined their feasibility.



(4) Survey on energy creation and energy saving projects by introducing solar power generation

N o g > Do

Technologies / products proposed
Survey of rice milling businesses
Survey on coal use in Vietnam
Survey on coal boiler users
Potential of adopting the project
Future prospect

Risk and benefit of introduction

systems and BEMS

The following field survey was conducted to investigate the feasibility of introducing a solar power

generation system and BEMS (Building Energy Management System) of Hirokawa Enath Co., Ltd. a

company in Hiroshima Prefecture.

El A

Technologies / products proposed

Potential of adopting the project
Future prospect

1.4. Survey structure

The structure of this survey is shown below.

Survey on energy intensive businesses in Soc Trang Province

-

(&

Japan

Hiroshima Prefecture

Inter-city collaboration

agreement ;
_ Soc Trang Province

J

Cooperation / Support ‘

E-Square Inc.

f Support

Hiroshima Environmental
Business Promotion Council

Tromso Co., Ltd.

Hirokawa Enath Co., Ltd.

Hiroshima Bank, Ltd.,

IGES

Study / Survey

Implementation of FS on
decarbonization/low-
carbon technologies
Implementation of FS
on rice husk briquettes

Implementation of FS on
PV and BEMS

Survey and finance
support in Vietnam

MRV support

| ———

CONG TY TNHH THUONG MAI
VA DICH VU THANH TIN
(Rice Miller)

(Local partner)

Coal boiler user companies in
Mekong Delta area

Companies with high electricity
consumption in Soc Trang
province (11 candidates)

)

Socialist Republic of
Vietnam

C

Figure 1 Survey structure




E-Square Inc. as the implementer, Hiroshima Prefecture as the Japanese local government, Hiroshima
Environmental Business Promotion Council, Tromso Corporation, Hirokawa Enas Corporation,
Hiroshima Bank, Ltd. and Institute for Global Environmental Strategies (IGES) as the co-

implementers.

1.5. Survey schedule
This study started in December 2020 and was completed in March 2021.

Item Dec 2020 Jan 2021 Feb Mar

A 4

Basic survey

Collaboration between

A 4

Hiroshima and Soc Trang

Survey on rice husk sold fuel

L 2K J

Survey on PV and BEMS

Online work shop *

C to C seminar by MOEJ *

Briefing to MOEJ *

Report B bmission

Figure 2 Survey schedule



2. Basic Survey on Soc Trang Province

2.1. Overview of Vietnam

Vietnam is officially known as the "Socialist Democratic Republic of Vietnam" (hereinafter referred
to as Vietnam). It is located on the east side of the Indochina Peninsula at latitudes 8.35-23.4 degrees
north/longitudes 102.8-109.4 degrees east, bordered by Laos and Cambodia to the west, and the South
China Sea to the east. The distance from Tokyo to Ho Chi Minh City is 4,336 km, and it takes about 6

hours by air.
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Figure 3 Location of Vietnam and Japan

Figure 4 National flag of Vietnam

The political system is a socialist republic led by the Communist Party of Vietnam. The current system
has been in place since the declaration of independence by Ho Chi Minh in 1945 (independence of the
Democratic Republic of Vietnam), the Vietnam War, and the reunification of North and South Vietnam

in 1976.
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Vietnam has an area of 329,241 kui (about 90% of the area of Japan), three quarters of which is
mountainous. The country can be roughly divided into the northern, central, and southern regions. In
the north, the capital Hanoi is the political and cultural center. In the central region, tourism is
becoming a major industry with Da Nang, the third largest industrial city after Hanoi and Ho Chi Minh.
In the south, the former capital of South Vietnam, Saigon, has been replaced by Ho Chi Minh City as
the commercial center of the country. The Mekong Delta region in the south is also the center of rice
cultivation in Vietnam, where rice production is flourishing nationwide.

The population is approximately 94.67 million (2018 estimate). The Kinh people account for about
85% of the population, and the rest is made up of 53 ethnic minorities. 35.7% of the population live
in urban areas such as Hanoi, Ho Chi Minh City and Can Tho City, while 64.3% live in rural areas. As
can be seen from the population pyramid  (Figure 5) , the population is predominantly young, with
a large number of working-age and reserve population under 60 years old.

The number of Japanese residents in Vietnam was 22,125 as of October 1, 2018 (according to the
Ministry of Foreign Affairs of Japan).

Table 1 Major indicators

Item Content

Country name Socialist Republic of Vietnam

Capital city Hanoi

Area 329,241 kit (Equivalent to the area of Japan excluding Kyushu region)
Population Approx.95.56 million  (Estimation in 2018)

Religion Urban area: Overall ratio 35.7% / Rural area: 64.3%

Language Buddhism(80%), Christianity (9%). others(Islam, Cao Dai etc.)
Administrative Official terminology : Vietnamese

division

unemployment 58 provinces, 5 direct-controlled municipalities (Hanoi, Ho chi minh,
rate Haiphong, Danang and Can Tho City)

Source : General Information of Vietnam April, 2019 by JETRO

11




MM HA

ssi~
80~84amt
75~ 798
70~74k
65~ 65
60~6aR
55~5oM
50~safk
45~a5ik
a0~aak
35~ 3at
30~34
25~ 298
20~24
15~ 198
10~ 148
5~9R AR = & B 8

o~k | C i |

500 400 300 200 100
aRne  Out

8
g
g
&
g

Figure 5 Population pyramid in Vietnam (2016)
Source : Region analysis report by JETRO

Figure 6 Economic development is remarkable in Ho Chi Minh City

2.2. Overview of Soc Trang Province

Soc Trang Province, with which Hiroshima Prefecture has concluded an inter-city partnership
agreement, is a municipality in the Mekong Delta region of southern Vietnam, facing the South China
Sea. It has a population of about 2 million people, and is an area where agricultural production, mainly
rice cultivation, and shrimp farming are flourishing, and where many food processing factories are

located.
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e
Figure 7 Location of Soc Trang Province

(1) Land use

The total area of Soc Trang Province is 331,176 ha. The land in Soc Trang Province is fertile and
suitable for the cultivation of paddy rice, sugarcane, soybeans, corn, onions, garlic and other
vegetables, grapefruit, mangoes, durian and other fruit trees. Agricultural land accounts for 205,748
ha (62.13%)), forest land 11,356 ha (3.43%), aquaculture land 54,373 ha (16.42%), and salt production
and other agricultural land 0.97%. Land for rice cultivation occupied 144,156 ha, land for other annual
crops 21,401 ha, and land for perennial crops and fruit trees 40,191 ha. In particular, non-agricultural

land is 53,963 ha and unused land is 2,536 ha (Statistics of Soc Trang Province, 2008).

(2) Climate

Soc Trang Province has a mild climate throughout the year, with an average weather temperature of
26.7°C, a maximum temperature of 28.2°C (April), and a minimum temperature of 25.2°C (January).
Located in the Mekong Delta and facing the South China Sea, the average humidity is as high as 86%.
Floods and typhoons are rare.

Soc Trang Province has a tropical monsoon climate, with a dry season from November to April and a
rainy season from May to October, with an average annual rainfall of 1,779.5 mm. The average annual

sunny hours is 2,372 hours, and the average annual solar radiation is 140-150 kcal/cm2.%,

! Portal site of the Ministry of Planning and Investment, Vietnam
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2.3. Economic situation in Vietnam

Vietnam's economy showed solid growth in 2019. On December 27, the General Department of
Statistics of Vietnam announced the real GDP growth rate (estimated) for 2019 at 7.0% year-on-year.
This exceeded the government's target of 6.6-6.8%, and maintained high growth in the 7% range
following the previous year (7.1%).

The quarterly growth rates were 6.8% in the first quarter, 6.7% in the second quarter, 7.5% in the third
quarter, and 7.0% in the fourth quarter (estimated). By industry, agriculture, forestry, and fisheries
accounted for 2.0% (down 1.8 percentage points from the previous year), mining and construction
8.9% (unchanged from the previous year), and services 7.3% (up 0.3 percentage points). The
agriculture, forestry, and fisheries industry was affected by losses due to drought, abnormal weather,
and the spread of ASF (African swine cholera). Within mining and construction, manufacturing led
the growth at 11.3%, but the growth rate slowed down compared to 2017 (14.5%) and 2018 (13.0%)
(JETRO Business Brief).

Meanwhile, in 2020, Vietnam's economy was greatly affected by the outbreak of the novel coronavirus.
On March 31, the Vietnamese government introduced measures to severely restrict economic and
social activities called "Total Social Isolation Measures" throughout the country. Under the total social
quarantine, going out of the house was limited to cases of genuine necessity, public transportation was
suspended, and business was suspended except for commercial facilities that provide goods and
services necessary for daily life. As a result, there were no new cases of infection in the city after April
17, and from mid-April, the restrictive measures were gradually eased according to the risk in the area,
allowing the resumption of almost all economic and social activities after May 8.

However, on July 25, a citywide outbreak was discovered in the central city of Da Nang. Quarantine
measures were again imposed in the city, and certain restrictions were also imposed in Hanoi and Ho
Chi Minh City. Thanks to the government's quick response, no new infections were detected after
September 3, and all restrictive measures in Da Nang were lifted on September 25.

While Vietnam has been relatively successful in containing the new coronavirus, the impact of the
restrictions on economic activities has been significant. The real GDP growth rate for the second
quarter (April-June) was 0.36%, on the verge of negative growth. In particular, the service sector,
many of which were forced to suspend operations, fell to -1.76%. Although the third quarter (July-
September) saw an overall rebound to 2.62%, this is still far short of the growth rate of over 7% before

the pandemic of the novel coronavirus (JETRO Regional and Analytical Report).

2.4. Economic situation in Soc Trang Province
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(1) Major industries

Soc Trang Province is a province with a thriving agricultural production and agro-fishery processing
industry. The average annual production of rice is over 2 million tons, of which high-grade rice
accounts for over 52% of the province's total rice production. The total annual volume of milled rice
exceeds about 1 million tons/year, and the export value of rice reaches US$160 million (2020).

The total production of aquaculture in 2020 was 317,182 tons, with about 94,000 tons of processed
frozen shrimp and 15,000 tons of frozen squid and fish; the export value of fishery products in 2020
was US$820 million.

(2) Economic growth rate
In Soc Trang Province, stable economic growth has continued (Table 2), with high positive growth in

2020 despite the impact of the novel coronavirus outbreak.

Table 2 Economic growth rate of Soc Trang Province

Year Growth rate
2016 5.22%
2017 7.01%
2018 7.20%
2019 7.30%
2020 6.75%

(3) Work force

Soc Trang Province has a population of about 2 million, with a population density of 362 persons/km?2 ,
and a working population of about 658,000 persons aged 15 and over, of which 31.62% is urban and
68.38% is rural. The male to female ratio of the working population is 58.51% for males and 41.49%

for females.

2.5. Electricity Situation in Vietham

Vietnam's electricity demand has continued to grow in recent years, and total electricity generation
has continued to increase substantially over the years: total electricity generation in 2017 increased by
8.4% year-on-year, nearly 14 times more than in 1995. The village electrification rate (penetration

rate) reached 98.8% in 2015.

As of 2017, hydropower was the most common type of power generation in terms of both installed
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capacity and output, but since 2014 there has been a notable increase in coal-fired power generation.
Since 2015, coal-fired power generation has surpassed hydropower generation as the largest amount
of power generation, but in 2017, hydropower generation surpassed coal-fired power generation due

to high precipitation and sufficient storage capacity in dams.
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Figure 8 Changes of total power generation

Source: JETRO Hanoi Office

The electricity policy is being implemented in accordance with the revised Seventh National
Electricity Master Plan (enacted on March 18, 2016) and the Revised Seventh National Electricity
Master Plan (2011-2020 Electricity Development Plan with an eye on 2030).In FY2017, the total
power generation capacity was 198,322 GWh and In FY2017, the total power generation was 198,322
GWh, and the power generation capacity was 45,410 MW, but the goal is to increase the total power
generation to 572,000 GWh and the installed power generation capacity to 129,500 MW by 2030.
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*Actual power generating capacity in 2017(included

* Power generation equipment’s capacity in 2017 import)
45,410MW 198,322GWh

(EVN power generation 60.5%, Other than EVN 39.5%)

1.2% 0.8%

2.7%2.9% 0.4%

HOthers M Others
M Import Mimport

HiCharcoal thermal power generation M Charcoal thermal power generation

HNatural gas thermal power generation M Natural gas thermal power generation

M Water power generation M Water power generation

Figure 9 Total installed capacity and total power generation in Vietnam in 2017

Source: JETRO Hanoi Office

In the electricity system, the state-owned Electricity Generating Board of Vietnam (EVN), established
in 1994, is responsible for the generation, transmission, supply, and trading of electricity. EVN has a
monopoly on transmission and distribution of electricity.

The Vietnamese government is promoting the expansion of power generation from renewable energies,
and has set a numerical target of 27,195 MW of installed capacity and 61,000 GWh of power
generation by 2030. The target for biomass power generation by 2030 is 3,281 MW of installed
capacity and 12,000 GWh of power generation.
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Capacity of power generation equipment

Power generating capacity

Bifi : MW Bifi7 : GWh
Solar Wind BiomassSmalll hydro

2030 27,195 2030

2025 2025

2020 5,940

2020

0 10,000 20,000 30,000

Figure 10 Renewable energy expansion targets in Vietnam

Source: JETRO Hanoi Office

In 2017, the ratio of thermal power generation using fossil fuels was nearly 60%, and the ratio of coal-
fired thermal power generation was around 35%, so greenhouse gas emissions from power generation
have remained high and need to be improved. The emission factor for electricity is 0.7 kg-CO2/kWh,
which is higher than Japan's current factor of 0.55 kg-CO2/kWh, and an energy transition is required.
The price of electricity has been increasing year by year (Figure 11). The reason for the increase in
electricity prices is the improvement in the EVN deficit and the increase in coal prices. By industry,

electricity prices are higher for commercial, consumer, and industrial sectors, in that order.
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Figure 11 Changes in electricity charges (overall average)

Source : Survey on electricity in Vietnam by JETRO
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Figure 12 Changes in electricity charges (average of industries)

Source : Survey on electricity in Vietnam by JETRO

Vietnam does not have basic electricity tariffs like Japan, and industrial electricity tariffs consist of
metered rates with three levels of unit prices by time of day.

On March 20, 2019, the Ministry of Industry and Trade of Vietnam promulgated Decision No.
648/QD-BCT of the Ministry of Industry and Trade on the increase of electricity tariffs, which will be
increased by 8.36% on average. The average electricity tariff, excluding value-added tax, is now
VND1,864.44 per kilowatt-hour (kWh), up from VND1,720.65 per kWh (about ¥8.1; 1 VND = about
¥0.0047). The price hike is the first since December 2017 and took effect on March 20, the day of the
promulgation. Electricity tariffs were priced differently depending on usage and time of day, with

prices in the industrial sector ranging from VND970 to VND3,076 per kWh.

Mr. Dinh Quang Chi, Vice President of the Electricity Generating Authority of Vietnam (EVN),
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pointed out that the main reason for the price hike was the rise in coal prices and the gap between the
power trading prices. Vietnam has been increasingly relying on coal-fired power generation in recent
years, but coal prices have been rising, increasing the cost of power generation. In addition, EVN
purchases electricity from power producers, and the difference between the purchase price and the
selling price is becoming substantial. In addition, payments for water resource development rights and
rising natural gas prices have also contributed to the growing deficit in the power business. With this
price hike, EVN will be able to pay its suppliers and deal with the increased cost of power generation,
but further price hikes were necessary to improve power generation facilities and make new
investments.

The electricity price hike will raise production costs in the manufacturing sector, and this has resulted
in some companies having to consider whether to pass on the price hike to product prices or bear the
cost themselves for the time being. The price hike was expected to raise the consumer price index
(CPI) by 0.29 percent and push down GDP by 0.22 percent, according to estimates by the Ministry of
Commerce and the General Administration of Statistics. The price hike was originally scheduled to
take place in 2018, but was postponed to 2019 after Prime Minister Nguyen Xuan Phuc indicated that
he would not approve the price hike in order to achieve the CPI and GDP targets?.

Table 3 The list of electricity charge in Vietnam(Revised on 20th March)

Unit:VND/kWh
ltem by fields Electricity charge
Pre-revision Post-revision
1 Electricity charge in manufacturing industry
1.1 Voltage: More than 110kV
*General time a day 1,434 1,536
*Off-peak time a day 884 970
*Peak time a day 2,570 2,759
1.2 Voltage: 22kV to less than110kV
*General time a day 1,452 1,555
*Off-peak time a day 918 1,007
*Peak time a day 2,673 2,871
1.3 Voltage: 6kV to less than 22kV
*General time a day 1,503 1,611
* Off-peak time a day 953 1,044
*Peak time a day 2,759 2,964

2 JETRO Business Report
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1.4 Voltage: Less than 6kV
*General time a day 1,572 1,685
*Off-peak time a day 1,004 1,100
*Peak time a day 2,862 3,076
2 Electricity charge in government and specialty

Hospital, Nursery school, kindergarten and
21 school
2.1.1 | Voltage: More than 6kV 1,531 1,659
2.1.2 | Voltage: Less than 6kV 1,635 1,771
2.2 Public lighting, administrative business
2.2.1 Voltage: More than 6kV 1,686 1,827
2.2.2 | Voltage: Less than 6kV 1,755 1,902
3 Electricity charge in commerce
3.1 Voltage: More than 22kV
*General time a day 2,254 2,442
*Off-peak time a day 1,256 1,361
*Peak time a day 3,923 4,251
3.2 Voltage: 6kV to less than 22kV
*General time a day 2,426 2,629
*Off-peak time a day 1,428 1,547
*Peak time a day 4,061 4,400
33 Voltage: Less than 6kV
*General time a day 2,461 2,666
*Off-peak time a day 1,497 1,622
*Peak time a day 4,233 4,587
4 Electricity charge in People’s welfare
4.1 Electricity charge in household
0 to 50kWh 1,549 1,678
51 to 100kWh 1,600 1,734
101 to 200kWh 1,858 2,014
201 to 300kWh 2,340 2,536
301 to 400kWh 2,615 2,834
More than 401kWh 2,701 2,927

* Normal time (Monday to Saturday: 4:00am to 9:30am, 11:30am to 5pm and 8pm to 10pm
Sunday: 4am to 10pm)
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+ Off-peak time (10pm to 4am)
* Peak time (Monday to Saturday: 9:30am to 11:30am, 5:00pm to 8pmSunday: None)
Source: JETRO

Vietnam's Ministry of Industry and Trade announced in April 2020 that it will reduce and exempt
electricity tariffs from April to June 2020 as an economic measure in response to the impact of the
spread of the new coronavirus. Electricity rates for industry and commerce will be reduced by 10
percent for all time periods, and tourism and accommodation facilities that have been hit hard will be
subject to cheaper industrial electricity rates instead of the usual commercial rates.

Electricity tariffs for daily use for general households were reduced by 10% for households using less
than 300 kilowatt-hours (kWh) per month, but households using more than 300 kWh were considered

high-income households less affected by the new coronavirus and were excluded from the reduction.

In December 2020, the Ministry of Industry and Trade of Vietnam decided to reduce or exempt
electricity tariffs for October to December following April to June as a measure against the new
coronavirus.

Electricity tariffs for daily use for general households were reduced by 10% for households using less
than 300 kilowatt-hours (kWh) per month, while travel accommodations and warehouses with
distribution stock were subject to cheaper industrial electricity tariffs instead of the usual commercial
tariffs. In addition, facilities for the prevention and control of new coronaviruses were exempted from
electricity charges, except for facilities that charge for centralized isolation. Specifically, facilities for
the centralized isolation and examination of persons infected or suspected to be infected with the new
coronavirus were exempted from all electricity charges. In addition, medical facilities where infected
or suspected infected persons are diagnosed, examined, and treated have had their electricity rates
reduced by 20%. (Note that the electricity rates for industry and commerce, except for the above,

which were exempted in the first round, are not exempted in the second round.

2.6. Electricity situation in Soc Trang Province

In Soc Trang Province, the cumulative electricity output in 2020 reached 1,620.79 million kWh, an
increase of 89.74 million kWh (5.86%) compared to 2019 (1,503.06 million kWh). Of this,
commercial electricity consumption reached 1,512.26 million kWh, an increase of 94.12 million kWh
(6.59%) compared to the same period in 2019 (1,427.14 million kWh).

As of December 2020, there were 386,437 electricity subscribers, with 352,717 residential customers
(accounting for 91.27% of the total). The number of business customers is 33,720 (accounting for
8.73%).

Electricity projects (thermal, wind, etc.) in Soc Trang Province are under construction and have not
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yet been put into operation (generated electricity); the amount of solar power generated in 2020 is 9.4
million kWh.

In accordance with the decision of the Ministry of Industry and Trade (No. 2630/QD-BCT) on
approving the power development plan for Soc Trang Province from 2016 to 2025, during the period
2021-2025, the power utility plans to invest in the power grid to ensure safe and continuous power

supply for the development of the provincial economy.

2.7. Rice production in Vietham

Vietnam is long and narrow from north to south, with three quarters of its land area consisting of
mountains, hills, and plateaus, and its varied topography and climate produce a wide range of
agricultural products.

Rice produced in the two fertile deltas of the Mekong (in the south) and the Red River (in the north)
is the main agricultural crop, and is an important export. The country also produces sugarcane and
cassava, and is the second largest coffee producer in the world after Brazil (2017).

Seafood, such as shrimp and tuna, is also a valuable export, and is often exported to Japan.

Table 4 Status of agriculture, forestry and fisheries in Vietnam and Japan in 2017
Unit: USD 100 million

Vietnam Japan

Nominal value % of GDP | Nominal value % of GDP

Gross Domestic Product

(GDP) 2,238 48,724
Agriculture, forestry and

fisheries GDP 343 15 542 1.1
GDP per capita (USD) 2,342 38,220

Source: Ministry of Agriculture, Forestry and Fisheries of Japan

Table 5 Production of major crops

Unit: 10,000 tons

Vietnam Japan

2013 2014 2015 2016 2017 2017
Rice(Paddy) 4,404 | 4,497 | 4509 | 4311 | 4,276 978
Sugar cane 2,013 1,982| 1,834 | 1,631 | 1,836 150
Other fresh vegetables 1,219 1,301 1,325 1,382 1,424 265
Cassava 976 1,021 1,074 1,091 1,027 -
Maize 519 520 529 524 511 0.02
Other fresh fruits 280 285 292 294 297 -
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Banana 189 186 194 194 205 0.003
Caffee(raw beans) 133 141 145 146 154 -

Source: Ministry of Agriculture, Forestry and Fisheries of Japan

2.8. Rice production in Soc Trang Province

The area of paddy fields in Soc Trang Province is about 149,162 ha, and the area cultivated for rice in
recent years has been between about 351,000 ha and 356,000 ha. The annual production of rice
(unhulled) is about 2 million tons.

The annual amount of rice husk discharged accounts for about 400,000 tons (about 20% of unhulled
rice). Currently, rice husks are used as fuel for rice dryers and industrial boilers, and as agricultural

materials (subsoil, fertilizer, etc.) (interview with Soc Trang Province).

2.9. Environment and energy law of Vietham

Laws related to renewable energy in Vietnam include the National Energy Development Strategy, the
Electricity Law, and the Environmental Protection Law. The strategies and laws of Vietnam are set out
in the following order: National Strategy, Laws, Decisions and Protocols, and Directives.

The basic plan is the Revised Seventh National Power Master Plan (Revised PDP7: REVISIONS TO
THE NATIONAL POWER DEVELOPMENT PLAN FROM 2011 TO 2020 WITH VISIONS
EXTENDED TO 2030). The 7th National Power Master Plan was revised on March 18, 2016. The
revised PDP7 announces the plan for the period 2016-2030 and aims to achieve a total power
generation capacity of 572,000 GWh and installed capacity of 129,500 MW by 2030. The plan also
includes ensuring energy security, introducing energy-saving technologies, and protecting the

environment.

(1) Environmental laws

Environmental laws and regulations in Vietnam are shown in the table below.

Table 6 List of environmental laws and regulations in Vietnam

Item Law

General Law on Environmental Protection enforced in 2015(No0.55/2014/QH13)
environmental

management

Decree detailing the Implementation of a Number of Articles of the Law on
Environmental Protection (Decree No.19/2015/ND-CP)

Decree on the Sanction of Administrative Violations in the Domain of
Environmental Protection (Decree No.179/2013/ND-CP)
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Decree on February 14, 2015 on Environmental Protection Planning,
Strategic Environmental Assessment, Environmental Impact Assessment
and Environmental Protection Plans (Decree No. 18/2015/ND-CP)

Decree providing for Incentives and Supports for Environmental Protection
Activities (Decree No.04/2009/ND-CP)

Circular on December 31, 2015 on the Guidelines for the corporate income
tax policies for environmental protection activities regulated at the
government’s decree No. 19/2015/ND-CP (Circular 212/2015/TT-BTC)

Decision approving the Strategy for Protecting the National Environment
by 2020, and the Orientation towards 2030 (Decision 1216/2012/QD-
TTg)

Decree on January 6, 2015 on Environmental Damage Assessment
(Decree No. 03/2015/ND-CP)

Decree on December 31, 2014 regulating the Requirements Applicable to
Environmental Monitoring Service Activities (Decree No. 127/2014/ND-
CP)

Circular on December 8, 2015 on the Evaluation, Inspection, and Final
Check and Acceptance of Projects on Application of Natural Resources and
Environment Information Technology ( Circular No. 58/2015/TT-
BTNMT)

Air quality National Technical Regulation on Ambient Air Quality (QCVN
05/2013/BTNMT)
National Technical Regulation on Hazardous Substances in Ambient Air
(QCVN 06/2009/BTNMT)
National Technical Regulation on Industrial Emission of Inorganic
Substances and Dusts (QCVN 19/2009/BTNMT)
National Technical Regulation on Industrial Emission of Organic
Substances (QCVN 20/2009/BTNMT)
National Technical Regulation on Emission of Thermal Power Industry
(QCVN 22/2009/BTNMT)
National Technical Regulation on Road Vehicles - Maximum permitted
limits of exhaust gases (TCVN 6438:2005)
Circular on August 17, 2015 on the Technical Procedure on Monitoring
Exhaust Gas (Circular No. 40/2015/TT-BTNMT)

Water quality National Technical Regulation on Surface Water Quality (QCVN 08-
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MT:2015/BTNMT)

National Technical Regulation on Domestic Water Quality (QCVN
02/2009/BTNMT)

National Technical Regulation on Underground Water Quality (QCVN 09-
MT:2015/BTNMT)

National Technical Regulation on Coastal Water Quality (QCVN 10-
MT:2015/BTNMT)

National Technical Regulation on Domestic Wastewater (QCVN
14/2008/BTNMT)

National Technical Regulation on Industrial Wastewater (QCVN
40/2011/BTNMT)

Waste

National Technical Regulation on Hazardous Waste Thresholds (QCVN
07/2009/BTNMT)

Decree on April 24, 2015 on Management Of Waste And Discarded
Materials ( Decree No.38/2015/ND-CP)

Circular on June 30, 2015 on Management of Hazardous Wastes (Circular
No.36/2015/TT-BTNMT)

Decision on March 22, 2015 on the recovery and disposal of waste
(Decision No.16/2015/QD-TTg)

Noise

National Technical Regulation on Noise (QCVN 26/2010/BTNMT)

Vibration

National technical Regulation on Vibration (QCVN 27/2010/BTNMT)

Soil

National Technical Regulation on the Allowable Limits of Heavy Metals in
the Soils (QCVN 03/2008/TNMT)

Forest resources

Law on Forest Protection and Development (No0.29/2004/QH11)

Decree on the Implementation of the Law on Forest Protection and
Development (Decree No.23/2006/ND-CP)

Biodiversity Law on Biodiversity (N0.20/2008/QH12)
Environmental Decree on February 14, 2015 on Environmental Protection Planning,
assessment Strategic Environmental Assessment, Environmental Impact Assessment

and Environmental Protection Plans (Decree No. 18/2015/ND-CP)

Circular on March 29, 2015 on Strategic Environmental Assessment,
Environmental Impact Assessment and Environmental Protection Plans

(Circular No. 27/2015/TT-BTNMT)

Land wuse and

residents

Law on Land (No. 45/2013/QH13)

26




Housing Law (No. 65/2014/QH13)
Detail regulation on the Law on land
(Decree No. 43/2014/ND-CP)
Regulation on land price

(Decree No. 44/2014/ND-CP)

Law on Land lease, water lease
(Decree No. 46/2014/ND-CP)
Enforcement order on Housing Law
(Decree N0.90/2006/ND-CP)

Law on Relocation, compensation, and support for land acquisition by the
government (Decree No. 47/2014/ND-CP)

Vocational training to Local residents until 2020 (Decision
No.1956/2009/QD-TTg)

Vocational training to farmer involved in farmland expropriation. (Decision

No0.52/2012/QD-TTg)

The regulation of DONRE on Relocation, compensation, and support for
land acquisition by the government (Circular No.37/2014/TT-BTNMT)

The Ministry of Finance regulations on Establishment of fund and
Accumulation on Relocation, compensation, and support for land
acquisition by the government (Circular No.57/2010/TT-BTC)

Source : Ministry of Economy, Trade and Industry “Business FS for oversea expansion of high

quality of energy infrastructure in 2017”

(2) Electricity law

Regarding renewable energy, the Law on Electricity (Luat Pién Luc, Electricity Law 28/2004/QH11)
explicitly provides incentives for new energy and renewable energy source development project plans
in relation to investment, taxes and electricity tariffs in accordance with the Ministry of Finance (MOF)
policy (the basis for FIT) and encourages organizations and individuals to use renewable energy,

especially for electrification of rural and remote areas.

(3) FIT

The Feed-in-Tariff (FIT) program was launched in 2011 and covers solar, wind, biomass, and waste
energy, with a 20-year purchase period.

The FIT was launched in 2011, but the amount of electricity generated by renewable energy sources

in 2019 is only 0.8% of the total.
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Table 7 FIT (Feed-in Tariff) system in Vietnam

Biomass
Biomass power generation project
on grid with power supply
companies Wind power |Waste Solar power
Cogeneration |Non-cogeneration
(for only power
generation)
Decree EECTIT,S n 942/QD- Decree Decree Decree
Basis laws  {24/2014/QD- . 37/2011/QD- |31/2014/QD- |11/2017/QD-
TT (Effective from 1st TT TT TT
g Jan, 2016 & g &
1,644VND Direct
Northern (5 36Us¢) burning
part s 2,114 VND
Middle |1,642VND (10.05US¢)
Electricity part | (7.35US¢) Combustible
charge/kWh |1,120VND L6I4VND | cOﬁZf: ion | 2086VND
Without (5.8US¢) (7.8US¢) from (9.35US¢)
taxes
Southern|1,673VND large
part | (7.48US¢) scales of
dumps)
1,532 VND
(7.28US¢)
207VND to
the side of
power
purchase
Subsidy/kWh (1cent)
*From The
Environmental
Protection
Fund

Source: Created based on Vietnam Electricity Survey in 2018 by JETRO Hanoi Office

Major directives and decisions related to FIT include Decision 24/2014/QD-TTg (Decision on support

mechanisms for the development of biomass The main directives and decisions related to biomass

power projects in Vietnam are Decision 24/2014/QD-TTg (Decision on support mechanisms for the

development of biomass power projects in Vietnam) and Decision 31/2014/QD-TTg (Decision on

support mechanisms for the development of power generation projects using solid waste(s) in

Vietnam). generation projects using solid waste(s) in Vietnam), Decision 31/2014/QD-TTg on support

mechanisms for the development of power generation projects using solid waste in Vietnam (Decision

on support mechanisms for the development of power generation projects using solid waste(s) in
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Vietnam) and Decision 37/2011/QD-TTg on support mechanisms for the development of (Decision
on support mechanism for the development of wind power project).

In addition, the term "biomass for power generation" is defined in the current regulations of Vietnam.
However, the definition does not mention any specific goods, such as which types are included in the
definition. As for "biomass energy for power generation", Decision (24/2014/QD-TTg) on the support
mechanism for the development of biomass power generation projects in Vietnam states that "by-
products and wastes generated in agricultural production and processing and other cultivation in
agriculture and forestry that can be used for power production". Waste".

In addition, Vietnam has a draft National Master Plan for Biomass Power Development by 2025 for
the year 2035. This was drafted by the Energy Research Institute at the request of the Ministry of
Industry and Trade, and although it was published in 2017, it has not yet been approved by law.
However, this draft may be operationalized as a document for policy consideration for biomass power
generation. The draft focuses on two types of biomass (wood residues and agricultural crop residues)

and mentions specific objects for each.

< Wood residues>
Wood residues include woody fuels from forest trees, perennial industrial crops, and fruit trees
(obtained from felling and pruning), as well as their wastes (from felling and pruning):

Logs: from natural forests, populated forests, and scattered trees

Shrubs: from forested areas

Bamboo (Neohouzeaua, Bambusa nutans): from forested areas

Periodically harvested logs and branches: from perennial industrial crops

Prunings: of fruit tree origin

Branches, stumps and bark: from harvested logs

Wood residues (e.g. sawdust, wood chips, etc.): originating from wood processing

Other (wood from construction work, house/furniture repair/renovation, where database is

available or estimable)

< Crop residues
Biomass derived from agricultural crops (by-products after harvest) and waste (generated during
processing).

Rice straw, rice husks

Sugarcane bagasse, leaves and tips

Stems, pods, and cobs

Groundnut stalks and husks

Soybean stalks and husks
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+  (Cassava
+  Coconut leaves, husks
+  Shells: cashew nuts, coffee

+  Other trees (if database is available or estimable)

It can be seen that rice husk, which is one of the targets of this project, is also recognized as biomass.
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3. Collaboration between Hiroshima Prefecture and Soc Trang Province

3.1. Past collaboration between Hiroshima Prefecture and Soc Trang Province
(1) Period of building a foundation for B-to-B business exchange between the two municipalities
(2013-2016)
In Hiroshima Prefecture, there are many leading companies that are active in the global market and
have distinctive products by using the technology and know-how cultivated in environment-related
equipment and pollution prevention measures. As part of its industrial policy for the 2020 Challenge
Vision, Hiroshima Prefecture is supporting the overseas expansion of environment-related industries
in the prefecture, with the aim of promoting the concentration of environment-related industries in the
prefecture, economic growth, and the resolution of environmental pollution and contamination
overseas.
In order to smoothly promote industrial exchange with Vietnam and link it to concrete business results,
Hiroshima Prefecture is aiming to organize and realize an environment-related project in southern
Vietnam by concentrating the technologies of Hiroshima Prefecture's companies. In 2013, we used the
overseas basic research project of JETRO's Regional Industry Tie-Up Project (RIT Project) to conduct
research on organizations and companies that could cooperate with the project, as well as business
fields and regions with potential needs.
During the survey, we received a very positive indication from Soc Trang Province that they would
like to promote business exchange. We also interviewed the People's Committee and the Department
of Natural Resources and Environment about the environmental issues in the province, and found that
the needs for the following items (D to 3 are extremely high, and that there are technologies in the
province that can help solve these issues.

(DAccess to Clean Water in Rural Areas

(@Effective use of rice husks in Soc Trang Province, one of Vietnam's leading rice-producing

regions
(®Improving water pollution around shrimp farms, one of the most productive shrimp farms in

the world

Therefore, for three years from 2014 to 2016, JETRO's Regional Industry Tie-Up Project (RIT Project)
was utilized to start a business exchange with Soc Trang Province in order to solve the environmental
issues faced by Soc Trang Province, mainly the three needs mentioned above, in a business sustainable
manner. The counterpart was the Department of Natural Resources and Environment (DONRE), a
department that understands the environmental issues faced by each company in Soc Trang Province
and the environmental needs of Soc Trang Province itself.

In the RIT project, DONRE compiled a list of local companies from Soc Trang Province that were
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facing environmental issues each year, and the prefecture's staff met with these companies to delve
into their needs, and for projects with a high probability of business development, business matching
was conducted by meeting with companies in Hiroshima Prefecture that had the corresponding
technology. When discussing business with Soc Trang Province companies in Hiroshima, the
prefecture's own budget was used to invite the vice chairman of Soc Trang Province's Personnel
Committee and the director of DONRE, along with Soc Trang Province companies, to gain better
understanding of Hiroshima Prefecture's environmental technologies and to hold a seminar in
Hiroshima Prefecture to provide an opportunity to discuss environmental issues and needs in Vietnam.
In addition, a seminar was held in Hiroshima Prefecture to create an opportunity for matching about
environmental issues and needs in Vietnam.

In addition, in order to demonstrate the projects created by these matching opportunities and to lead
to orders, we have been conducting demonstration experiments in the field while providing companies
with the "Subsidy for Promotion of Environmental Business Cluster" of Hiroshima Prefecture. As a

result, the results shown in Table 8 have been produced so far.

Table 8 Results of exchange between Hiroshima Prefecture and Soc Trang Province

Product/Service Entities in Soc Trang Province that | Year
gave order

Water Purifier Soc Trang Province Water 2015~
Purification Center

Water purification agent for shrimp Shrimp cultivators 2019~

cultivation

Water purification membrane for Shrimp aquaculture operators 2019~

shrimp aquaculture

Waste-derived organic fertilizer Fertilizer wholesaler 2018~
Rice husk fermented liquid Vegetable farmers 2016
Agricultural materials fertilizer manufacturer 2016
Recycled plastic materials Plastic molding companies 2016~

(2) BtoB business + project projects (2017-2020)
After the completion exchange program by JETRO RIT project in 2016,we continued to discuss the

scope of future collaboration by using Invitation Program for Promising Asian Leaders of CFIEC
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(Center for International Economic Collaboration, formerly known as Institute for International
Studies and Training: IIST) and a Memorandum of Understanding(MOU) in the field of environmental
remediation industry was signed with Soc Trang Province at the Mekong Delta Business Matching
Seminar jointly held by Hiroshima Prefecture and Soc Trang Province in September 2017. In the MOU,
in addition to the BtoB business matching that has been actively promoted, the two regions have agreed
to cooperate in organizing cooperative projects and holding regular meetings.

With the signing of this MOU, in addition to the introduction of individual companies from Soc Trang
Province, a cooperative system has been established to address and solve the environmental issues
faced by Soc Trang Province as a project. At present, the two sides are cooperating on the following
projects in order to solve the problems and create new values.

In addition, in order to build on this cooperative relationship and turn the project into a business, a
Vietnam Support Desk was established in 2018 in cooperation with Hiroshima Bank to provide support
for companies entering the Vietnamese market. Some of the projects currently underway with Soc

Trang Province are listed in Table 9.

Table 9 Project by Hiroshima Prefecture and Soc Trang Province

Project Name Duration | Summary

Project for purification of | 2018~ | This is a project to use water purification products
shrimp farm environment owned by companies in Hiroshima Prefecture to
and branding of shrimp with cultivate shrimp with reduced environmental impact
low environmental impact that will not pollute the surrounding environment, and

to brand and sell the shrimp in Japan and Vietnam.
TROMSO Co., Ltd. has developed a water purification
agent using rice husks, and it is hoped that this product

can be applied to shrimp farms in the future.

Efficient collection and | 2019~ | The project will utilize know-how on efficient

transportation of general collection and transportation of general waste, waste

waste and waste treatment collection services, and data collected during collection

projects and transportation to construct optimal waste treatment
facilities.

Water purification service | 2020~ | By installing water purifiers in each household's water
business to reduce plastic supply, the project aims to reduce the large amount of
waste plastic waste generated by the plastic bottled water

service that is widely used in the region.
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3.2. Creating a mechanism for continuous identification and formation of new projects

through collaboration between Hiroshima Prefecture and Soc Trang Provincee

In order to continuously identify projects, a "Hiroshima- Soc Trang Intercity Cooperation Council"
(tentative name) will be established as a mechanism to match the needs of Soc Trang Province with
the seeds of Hiroshima Prefecture, and promising projects will be identified and narrowed down,
leading to the implementation of FS in the intercity cooperation project and subsequent subsidy
schemes. This will lead to the implementation of FS and subsequent subsidy schemes in inter-city

collaborative projects (Figure 13) .

Hiroshima Soc Trang
Prefecture
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Gty to City
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Figure 13 Mechanism for continuous identification and formation of new projects through

collaboration between Hiroshima Prefecture and Soc Trang Province

3.3. Hiroshima Prefecture's support for know-how on community-based renewable energy
installation projects
Hiroshima Prefecture operates a mega solar power plant jointly with a local electric power company,
and has the know-how to create and operate a system that returns part of the profits to the local
community in the form of subsidies for the installation of renewable energy and energy-saving
equipment (Figure 14) .In addition to transferring this know-how to Soc Trang Province, the project
also aims to introduce equipment and services from companies in the prefecture to the local market.
The goal is to establish a self-sustaining and developmental mechanism to support small-scale
renewable energy and energy-saving projects in the region by utilizing large-scale renewable energy

projects such as the JCM equipment subsidy project as seeds
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Figure 14 Hiroshima Prefecture's community-based renewable energy project

3.4. Online workshop between Hiroshima Prefecture and Soc Trang Province

Due to the new coronavirus epidemic, it was extremely difficult to travel between Japan and Vietnam
this year, therefore, the Soc Trang Province agreed that the workshop (meeting), which is usually held
locally, would be conducted online.

The Hiroshima Prefecture-Soc Trang Province online workshop was originally scheduled to be held
in November 2020, but due to a personnel change in the Vice Chairman of the People's Committee of
Soc Trang Province, who is responsible for this project, the workshop was postponed to January 2021.
Ahead of the online workshop, materials on Hiroshima Prefecture's renewable energy initiatives were
sent to the Soc Trang Province side via email (see Appendix 4 and 5).

The outline of the on-wine workshop is as follows.

Date/Time January 21, 2021 (Thu) 10:00 ~ 11:00

Style Online

Participants <Japan>

Hiroshima Prefecture: Mr. Kazuki Matsubara (Manager, Foreign Business
Division, Commerce, Industry and Labor Bureau, Hiroshima Prefectural
Government)

E-Square Inc.: Mr. Hiroyuki Yanagida, (Senior Manager)

<Vietnam >

Bureau of Commerce and Industry : Mr. Vo Van Chieu (Chairman)

DONRE (Department of Natural Resources and Environment) : Mr. Nguyen Thi
Thuy Nhi (Vice Chairman)

Department of Agriculture and Rural Development(DARD) Water Purification
Center : Mr. Nguyen Thanh Duoc (Vice President)

Department of Planning and Investment : Mr. Vuong Thanh Nam ( Vice
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Chairman)
Khuong Le (Coordinator)
Thanh Mai (Coordinator)

Program v Introduction and Opening Remarks (Hiroshima Prefecture, Mr. Matsubara)

v" Introduction of Hiroshima Prefecture's community-based renewable energy
introduction project (Hiroshima Prefecture, Mr. Matsubara)

v Proposal of the creation of a mechanism for the continuous identification
and formation of new projects through cooperation between Hiroshima
Prefecture and Soc Trang Province (Hiroshima Prefecture, Mr. Matsubara)

v" Introduction of Soc Trang Province's renewable energy initiatives (Vo Van
Chieu, Chairman, Bureau of Commerce and Industry)

v Exchange of Opinions (Participants)

v Future Cooperation (Hiroshima Prefecture, Mr. Matsubara)

First, Mr. Matsubara of Hiroshima Prefecture introduced Hiroshima Prefecture's community-based

renewable energy introduction project and proposed the creation of a mechanism for the continuous

identification and formation of new projects through cooperation between Hiroshima Prefecture and

Soc Trang Province, followed by an introduction of Soc Trang Province's renewable energy initiatives

and an exchange of opinions on future cooperation.

Mr. Matsubara, Hiroshima Prefecture made following remarks.

v

In Hiroshima Prefecture, an investment steering committee is formed with the electric power
company to conduct the power generation business, and the revenue generated from the sale of
electricity. Hiroshima Prefecture is responsible for project planning, operation, public relations,
and land provision, while the power company is responsible for material procurement,
construction, and maintenance. This activity currently manages six power plants in Hiroshima
Prefecture, with a total capacity of 10 MW.

After deducting expenses, about 300 million yen in revenue remains. The revenue is being used
to increase renewable energy in Hiroshima Prefecture by installing solar panels and energy-
saving type air conditioners at facilities in the prefecture, as well as for public relations activities
to promote energy conservation and renewable energy. Perhaps because of this, more and more
people in Hiroshima Prefecture are installing solar panels on their homes.

Apart from the mega solar power generation, the prefecture is also working to increase solar
power generation using buildings owned by Hiroshima Prefecture. In cooperation with a solar
power system leasing company, we are installing panels procured from the leasing company to

generate electricity and returning the income after deducting the lease fee to the citizens of the
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prefecture.

In this year's inter-city collaboration project, if the new coronavirus had not affected us, we were
planning to invite people to come and see the solar power plants in Hiroshima Prefecture and the
solar panels installed using the profits from the solar power business.

In Hiroshima Prefecture, the government is taking the lead in promoting renewable energy, and
if we can share our knowledge and expertise with Soc Trang Province, we would be very happy
to do so.

Hiroshima Prefecture and Soc Trang Province have had an opportunity to talk face to face about
once every three months since 2016, and we would like to continue to promote exchanges under
Corona. We would like to resume our visits once the Corona disaster has stabilized. For the time
being, we would like to hold meetings using the Internet about once every three months in the
form of this online workshop. (Mr. Vo Van Chieu expressed his agreement.)

In the online meeting, we would like to have Soc Trang Province introduce to us what kind of
technology they are looking for or what kind of problems they are facing. We hope to resume this
process in April this year. (— Mr. Vo Van Chieu said that he would like to proceed as proposed

in order to enrich the contents of the online meeting.

Mr. Vo Van Chieu, Director General of Soc Trang Province Department of Commerce and Industry,

made the following remarks.

v

In Soc Trang Province, the private sector has also installed solar power generation systems on
950 houses and buildings, with a total generation capacity of 50 MW.

In addition, there are new plans to produce 800MW of electricity: the first is S00MW on 620ha
of land, the second is 300MW on 320ha of land. Soc Trang Province has land available and is
ready to provide land if there are investors. We are currently looking for investors. Investors will
be selected through a bidding process. Soc Trang Province will provide the land, but will not be
directly involved in the project (no investment).

If there is any kind of subsidy from the Japanese government, please let me know. (— Mr.
Matsubara replied that it may be eligible for JCM's equipment subsidy)

The installation of solar power systems in four buildings owned by Soc Trang Province has also
begun on a trial basis. The total capacity of the system is 50 kW, and although the system was
installed to save on electricity bills, we have not yet considered how to use the profits. We also
haven't decided how to calculate the profit from the solar power generation business, so we would
really like to know the example of Hiroshima Prefecture. (Mr. Matsubara replied that he would

provide the example of Hiroshima Prefecture later)

Soc Trang Province has installed its own solar power generation systems in four locations, and if
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it proves effective over a certain period of time, we will consider installing more.

There are three coal-fired power generation projects in Soc Trang Province, with a total capacity
of 430 MW, but none of them are yet in operation. We know that coal-fired power generation
emits a lot of CO2, but we believe that it is essential for the supply of electricity in the Mekong
Delta region. We are trying to minimize the impact on the environment by using the latest
technology. (Mr. Matsubara introduced a case of Osakikamijima of Hiroshima prefecture where
various cross-sectional research and development of carbon recycling technologies are taking
place, aiming at the early practical application of carbon recycling technology that effectively
uses CO2 as a resource.)

There are 22 wind farms with a total capacity of 1,430 MW, of which 20 are in operation and 2
are not yet operational. Additional 30 are planned to be applied for between 2021 and 2030,
bringing the total capacity to 8,000 MW.

For solar power, there are 12 projects, 10 of which are small, but 2 are, as mentioned earlier, large,
the 500 MW and 300 MW.

We understand each building in Hiroshima Prefecture has installed solar power generation, but
how many locations and how much power are they generating? We would like to know the price
of electricity sold. The selling price in Soc Trang Province is 1,930 VND/kWh. (Mr. Matsubara
explained that there are two leased solar power plants and seven mega solar power plants owned
by the province, totaling 10.4 MW at nine locations, and that the unit selling price is 40 yen/’kWh
level though the price varies among power plants.)

For biomass power plants, a proposal of 20 MW project is submitted and waiting for the result.
A proposal of 10 MW project of waste power generation is submitted and waiting for the result.
Regarding the cooperation with Hiroshima Prefecture, the vice chairman of the People's
Committee used to be the point of contact for Soc Trang Province, but from now on, depending
on the topic, we would like to assign DONRE to deal with the environment and the Commerce
and Industry Bureau to deal with energy. In the future, however, we would like to consult with

the People's Committee assign an appropriate point of contact depending on the topic.

After this online workshop, it was arranged to hold another working-level online meeting in February

2021, but due to circumstances on the part of Soc Trang Province, it was postponed until March or

later.

3.5. Prospects for further collaboration

This year's survey revealed that Soc Trang Province has installed solar panels on its own in four

buildings in the province to generate 50 kW of electricity and save money on electricity bills, and if

the effectiveness of this demonstration experiment is confirmed, they intend to expand the scale of the
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experiment and roll it out horizontally.

In addition, since they would like to refer to Hiroshima Prefecture's project on the mechanism and
calculation method when profits are generated from solar power generation projects, they will
exchange information on the efforts being made by Hiroshima Prefecture's solar power generation
project in the next fiscal year.

As for the theme of this year's project, "Creating a mechanism for continuous identification and
formation of new projects through collaboration between Hiroshima Prefecture and Soc Trang
Province," following the online workshop, Soc Trang Province immediately requested a solution for
the purification of exhaust gas from charcoal manufacturers. We are in the process of confirming the
details with Soc Trang Province. As soon as detailed information is shared, we plan to introduce the
technologies of companies in the province. In addition, Soc Trang Province has been consulting with
us on general waste treatment and wastewater treatment, and we are now considering how to respond
to these issues together with companies in Hiroshima Prefecture that have relevant technologies. We

will continue to cooperate with Soc Trang Province so that such projects can continue to emerge.
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4. Survey on fuel replacement project of coal boiler using rice husk solid fuel

We conducted a field survey and examined the feasibility of introducing the rice husk solid fuel
production equipment (curl chip production machine) of Tromso Co., Ltd., a company in Hiroshima

Prefecture, to the site.

4.1. Technologies / products proposed

(1) Grind Mill (rice husk briquette machine: TRM-200CR)

Tromso’s Grind Mill (rice husk briquette machine) is the machine to be proposed.

In the grind mill (TRM-120F/120JPF) of Tromso Corporation, the rice husk extruded by the rotor
screw passes through a nozzle heated to 310°C by an electric heater, where it is compressed and

molded, and the surface is baked to form a bar-shaped briquette (solid fuel) Figure 15.

Model TRM-120JPF

Capacity | Approx.120kg

Size 2500{W)x990(D)x1500(H)
Weight | Approx. 850kg

Power AC200V 3¢ 50Hz/60Hz

Motor 15KW 4P (reduction ratio 1/15)
Heater 1.5Kw x 3pieces

Figure 15 Grind Mill

The grind mill is a device that grinds rice husks and solidifies them through compression molding and
heating processes and can convert 120 kg of rice husks into solid fuel per hour (120 kg of rice husks

= 120 kg of rice husk solid fuel). The solid fuel produced is 100% derived from rice husks, and no
adhesives need to be added when solidifying the fuel.
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The rice husk has a water-repellent cuticular layer (waxy) on its surface, and silica is accumulated in
this layer, making it very solid. Therefore, the processing of rice husks causes metal parts to wear
quickly, but the main parts of the grind mill have a special surface treatment that greatly improves
wear resistance.

In addition, the volume of the solid fuel is reduced to about 1/10 (rice husk ratio) because it is
manufactured through a compression molding process. The calorie content of rice husk solid fuel is
about 4,000 kcal/kg, and when ignited, it burns with a flame for about 30 minutes and then continues
to burn for about one hour.

The main parts of the grind mill for the rice husk grinding compression molding and heating processes

are shown in the Figure below.

/

%

Figure 16 The core parts of Grind Mill

When rice husks are fed into the material hopper, they are ground by the rotation of the rotor and the
engagement of housings A and B. The ground rice husks are pushed out toward the nozzle by the
rotation of the rotor and screw. The ground rice husks are heated by the heater attached to the outer
circumference of the nozzle and are pushed out toward the nozzle exit. The heating causes the husks
to adhere to each other and solidify due to the action of lignin contained in the husks. When the rice
husks are pushed out of the nozzle, they are discharged as solid fuel in the form of sticks. About 37

cm of solid fuel is equivalent to about 1 kg.
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For the results of component analysis of rice husk solid fuel and rice husk, refer to the appendix "

Compositional analysis data on rice husk solid fuel and rice husk" at the end of this report.

On the other hand, the proposed grind mill (a special machine for curl chips) can produce curl chips
made of coiled rice husks without an electric heater. The lignin in the rice husk is softened by frictional
heat and pushed into the curl chip nozzle by a screw. The pressed husk is formed into a coiled solid
fuel that follows the shape of the screw. The curl Chip has a slightly lower heat value of about 3,700
kcal compared to the briquette (about 4,000 kcal). When ignited, it burns with a flame for about 15
minutes and then continues to burn for about an hour. In addition, because of the compression molding

process, the volume of the curl chips is reduced to about 1/8 to 1/9 (relative to rice husk).

Figure 17 Grind Mill for curl chip Production (TRM-200CR)

The curl chip machine, when operated with the nozzle removed, can produce ground rice husks with
a size of 1 to 3 mm. Since the ground rice husks are produced by applying pressure to the husks and
rubbing them together, frictional heat of about 90°C is applied inside the machine. As a result, the
ground rice husk is sterilized to some extent and has excellent water absorption and retention

properties. The ground rice husk can be used as gardening soil or livestock bedding.

The characteristics of briquettes, curl chips, and ground rice husks that can be made by the grind mill

are shown in the following table.
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Table 10 Comparison of briquette, curl chip, and ground rice husk

Item Briquette Curl Chip Ground Rice Husk
Machine Type Briquette Curl Chip
Size Diameter 55mm, hole Width 20 mm, 1~3 mm
diameter 15mm, length thickness 17 mm
350mm
Shape Hollow Bar Coil Shaped Powder
Heater Yes No No
Main Fuel Fuel Gardening medium,
Application bedding material,
fertilizer material
Heat Generation 3,970kcal/kg 3,700kcal/kg —
Image Aohrad e

The table below shows a comparison of grind mills (machines dedicated to briquetting and curling

chips).

Table 11 Comparison of Grind Mills (machines dedicated to briquetting and curling chips)

Item Briquettes Curl Chip

Capacity Approx.120kg/h Approx.240kg/h

Dimensions Approx. width 2,500 x depth 990 x | Approx. width 2,250 x depth 1,100
height 1,500 (mm) x height 1,550 (mm)

Weight Approx.850kg Approx.985kg

Drive power AC200-400V 3 ¢ 50/60Hz AC200-400V 3 ¢ 50/60Hz
4P Reduction ratio 1/15 4P Reduction ratio 1/7.12

Power 20kW 30kW

Consumption

Price (JPN) 500 million Yen(+tax) 400 million Yen(+tax)

(2) Sales and introduction record of the machine and similar models

Domestic and overseas sales and introduction results for (D above (year of sales launch, sales volume,
sales amount, market share, etc.)

Sales started June 2008

Domestic sales approx. 120 units (as of January 2021)
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Overseas sales 30 units (see Table 12)

Most recent sales  94million Yen (domestic/overseas sales of grind mills)

Table 12 Overseas deliveries of grind mills (dedicated to briquetting and curling chips)

Number
year | country - Model name Remarks
2014 | China 1 TRM-120F
TRM-120F Introduced through JICA
2014 | Tanzania 4 dissemination and demonstration
project
TRM-120JPF Introduced through JICA
2015 | Tanzania 4 dissemination and demonstration
project
2015 | Tanzania 1 TRM-120TA
2015 | Nigeria 1 TRM-120TA
2015 | Vietnam 1 TRM-120TA
2016 | Vietnam 3 TRM-120JP
2018 | Madagascar 3 TRM-120JPF
2019 | Nigeria ; TRM-120JPF Grant Aid, Ministry of Foreign
Affairs
2019 | Tanzania 3 TRM-120JPF Assembled by local partner
2020 | Senegal 2 TRM-200CR

The company has already sold Grind Mills (specialized for curl chip machines) to the Republic of
Senegal in 2020, and plans to introduce them as part of a project by JICA to improve the organizational
capacity of vocational training centers in Senegal. One grind mill will be installed in the training
building of the Center for Japanese Vocational Training (CFPT) in Dakar, Senegal, and one in the
premises of a private company in Saint-Louis, which is linked to the CFPT. One grind mill will be
installed in the premises of a private company in the state of Saint-Louis, with the aim of procuring
equipment and conducting training that will strengthen CFPT's human resource development function
to demonstrate and prove the feasibility of promoting grind mills in the region through the sale of solid
fuel operation and maintenance of the equipment. At the same time, a grind mill will be installed at
the CFPT and maintenance skills will be taught to the CFPT instructors. The trained instructors will
then teach the same skills to trainees and graduates, enabling CFPT graduates to take up jobs in grind
mill maintenance and manufacturing. It is expected to contribute to various fields such as human

resource development, job creation, and effective utilization of waste, not only for commercial use but
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also to promote environmental protection by replacing the fuel for daily cooking in households, and
to create employment opportunities for local workers engaged in machine manufacturing. The project
is expected to contribute to various fields such as human resource development, job creation, and

effective utilization of waste.

(3) Dimensions

The Figure 18 shows dimensions of the Grind Mill (for curl chips).
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Figure 18 Grind Mill (TRM-200CR) dimension
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4.2. Survey on rice milling businesses

Both rice mills are located along the riverside and the unhulled rice is brought to the mills by boat,
Chau Hung is a small-scale rice mill, while ThanTin is a large-scale rice mill that also exports milled
rice and plans to increase its production in the future. Both rice mills are not equipped with coal boilers
and do not consume rice on their own; instead, their customers (e.g., feed companies) purchase the

coal as fuel for their boilers.

Table 13 Results of hearings with Rice Millers

Currently, rice husks are consumed
in house.

Company name Chau Hung Thanh Tin
Location (Province) | Soc Trang Soc Trang
Factory type rice mill rice mill
Number of
Employees 20 people 208 people
Site Area 5,000 square meters 70,000 m2
. . - Rice concentrate volume:
Production Output Rice milling volume: 2,400 t/year 220,000t/year
Mainly exports, targeting 500,000
tons in 5 years
Rice husk production: Rice husk production:
480t/year 44,000t/year
Rice Sales Rice husk: 1.4 yen/kg Rice husk: 5.4 yen/kg
After solidification: After solidification:
5.9 yen/kg 8.2~9.1 yen/kg
Boiler None None
Curl Chip . .
Availability Possible Possible

Currently owns 15 briquetting
machines

Production of rice husk briquettes
40t/day

Transportability (curl
Chip)

The river is narrow and requires
transportation by small boat.

Large ship 20km away

river transport

The factory is on riverside

Curl Chip storage

No site or building available,

(interest in utilizing
rice husks)

Yes, if the price of the product is
increased.

space acquisition required
Business No plan to increase production Would be interested the selling
Development volume price goes up.

Yes, as long as selling curl chip is
profitable.

Transportation Cost
and Volume

Currently, unhulled rice is
transported by river, however, it is
as far as not to interrupt the voyage
of large ships

Currently, unhulled rice is
transported by river or sea.
Curl chips can be transported.

(Exchange rate: 1000VND=4.53yen)
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(1) Chau Hung Rice Milling Plant

Shown in from Figure 16 to 18 is the Chau Hung's rice mill equipped with a briquetting machine that
solidifies rice husks that can be used as fuel for the boiler.

The briquette manufacturing equipment is shown in the Figure 19and the equipment for processing
rice husks into briquettes is shaped as shown in the Figure 20. The supplied rice husks are fed into a
funnel-shaped receptacle from the top of the machine, and then transported to the rotor in the lower
processing section, where they are processed into a cylindrical shape by the rotation of the rotor, and
briquettes are manufactured as solid fuel (cylindrical) as shown in the Figure 21. The briquettes are
piled up and stored in the factory. Currently, there are four of these machines installed in the plant.
On average, about 200 tons of unhulled rice is delivered to rice mills per month, and 40 tons of rice

husks are generated per month. 1/2 of these husks are processed into briquettes, which are sold and

used as fuel for boilers.

Figure 20 Briquette processing equipment (husk input from the top)
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Figure 21 Fabricated tubular briquettes

The plant is built beside on the riverside, and the unhulled rice is transported by waterway. Since it is
a small river, it is difficult for large ships to pass through, so the ships dock at places where large ships
can dock, and when transporting the unhulled rice, small ships of about 10 tons are used to transport
the rice over a distance of about 20 km to and from the places where large ships are docked.

The company wishes to expand its facilities in the future, giving priority to business expansion of
existing businesses. In addition, at present, unprocessed rice husks are transported to the facility for
sale, but a business plan is being formulated so that sales can be started around the rice field where the

rice husks are generated. With regard to the introduction of the grind mill, the price is a concern.

(2) Thanh Tin Rice Milling Plant

The Thanh Tin rice mill is equipped with a number of state-of-the-art, large-scale, Vietnamese-made
briquetting equipment (Figure 22-Figure 25).

The unhulled rice delivered to the rice mills is milled by the large automatic production equipment
shown in the Figure 22and the resulting chaff is discharged by the automatic production equipment as
solid fuel in the form of cylindrical briquettes, as shown in the Figure 22. The amount of milled rice
produced by the rice mills is 220,000 tons/year in 2019, and the estimated amount of rice husks
generated is 44,000 tons/year in the same year. Of these rice husks, about 70% are processed into

briquettes and sold to companies that produce livestock feed.
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Figure 23 Fabricated tubular briquettes

Figure 24 A boat for transporting rice paddy Figure 25 Rice paddy

This rice mill is located beside a river, and rice and unhulled rice are transported by waterway. The
largest vessel that can operate on the river can transport 3,000 tons of unhulled rice. The maximum
length of the vessel is 50 meters.

They are planning to expand their business by expanding the facilities and scale of their existing
business and developing products using by-products such as rice husk oil. In the project to introduce
a grind mill (a specialized machine for curling chips), they will consider introducing it if it can further
increase the sales volume along with the processed rice husk products that they are currently selling.
At present, 15 briquetting machines made in Vietnam are installed, and they can produce 40 tons of

briquettes per day. Also, they are less expensive than grind mills, so it is necessary to clarify the
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difference between them and the briquetting equipment made in Vietnam.

4.3. Survey on coal use in Vietham

(1) Characteristics of coal in Vietnam

The quality of coal in Vietnam was surveyed in order to provide basic data for the feasibility study on
fuel conversion of coal boilers in this study. Vietnam is one of the leading coal-producing countries in
the ASEAN region, producing more than 40 million tons per year domestically. However, the supply
of domestic coal cannot keep up with the demand for electricity that supports the country's economic

growth, and imports have been increasing rapidly in recent years.

Smokeless coal from Quéang

Ninh and etc.

Subbituminous coal from Red

River Delta and etc.

Smokeless coal (small-scale)

from Quang Ngai and etc.

Figure 26 Major coal mines in Vietnam

Source: Compiled by JCOAL

The major coal fields are shown in the Figure 26. The age of coal formation in Vietnam is Paleozoic
to Cenozoic, and it is mainly found in the northeast of the country. It is also distributed in the central
and southern parts of the country, but except for a small amount of anthracite coal around Quang Ngai

in the central part, it is peat, lignite, or sub-bituminous coal. In the north, anthracite coal from the
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Quang Ninh coalfield and sub-bituminous coal from the Red River Delta coalfield in southern Hanoi
are representative.

Since the coal-producing areas are mainly located in the northern part of the country, the central and
southern parts of the country are transported by rail and coastal vessels. As a result, southern coal users
must pay a premium for transportation. Some major power companies also import coal from Indonesia

for their own power plants.

Table 14 and Table 15 show the specifications and quality of Vietnamese domestic charcoal.
Vietnamese charcoal produces a lot of anthracite coal, which is enriched with carbonaceous matter
(Figure 24 and Table 14), and high-quality anthracite coal is exported to such countries as Japan and
China for steal processing as a source of foreign currency. In recent years, the government has adopted
a policy of prioritizing the domestic market, and exports have frequently been unilaterally suspended.
In recent years, the government has adopted a policy of prioritizing domestic production, and exports
have frequently been stopped unilaterally. On the other hand, grades with high ash content and

relatively low calorific value are distributed to coal-fired power plants and small domestic users.

Table 14: Standards for domestic charcoal in Vietham

Grade Size Ash content (%)
Domestic World (mm) Average Scope
Lump 2a 02A 35-100 8.00 6.00-10.00
(Lump coal) 2a 02B 25-100 12.50 10.01-15.00
3 03A 25-50 4.50 3.00-6.00
4a 04A 15-35 5.50 4.00-7.00
4a 04B 15-35 9.50 7.01-12.00
4a 04C 15-35 14.00 12.01-16.00
Sa 05A 6-18 6.50 5.00-8.00
5b 05B 6-18 10.00 8.01-12.00
Fine 1 06 <15 6.50 5.00-8.00
(Powdered coal) 2a 07 <15 9.00 8.01-10.00
3a 08A <15 11.50 10.01-13.00
3a 08B <15 14.50 13.01-16.00
3a 08C <15 17.50 16.01-19.00
4a 09A <15 21.00 19.01-23.00
4a 09B <15 25.00 23.01-27.00
Sa 10A <15 29.00 27.01-31.00
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5b 10B <15 33.00 31.01-35.00
6a 11A <15 37.50 35.01-40.00
6b 11B <15 42.50 40.01-45.00
Sludge la 12A <0.5 29.00 27.01-31.00
(Sludge) 1b 12B <0.5 33.00 31.01-35.00

Source: Compiled by JCOAL from VINAVCON data

Table 15 Quality of Domestic Coal in Vietnam

Grade | mineral } Volatile Sulfur Calorific
moisture
content %) Component | Content value
(%) (%) (%) (kcal/kg)
average average average
Lump 2a 8.00 4.00 6.00 0.65 7,600
(Lump coal) 2a 12.50 4.00 6.00 0.65 7,100
3 4.50 4.00 6.00 0.65 7,950
4a 5.50 4.50 6.00 0.65 7,900
4a 9.50 4.50 6.00 0.65 7,400
4a 14.00 4.50 6.00 0.65 7,050
Sa 6.50 4.50 6.00 0.65 7,850
5b 10.00 4.50 6.00 0.65 7,400
Fine 1 6.50 8.00 6.50 0.65 7,800
(Powdered 2a 9.00
coal) 8.00 6.50 0.65 7,600
3a 11.50 8.00 6.50 0.65 7,300
3a 14.50 8.00 6.50 0.65 7,000
3a 17.50 8.00 6.50 0.65 6,750
4a 21.00 8.00 6.50 0.65 6,400
4a 25.00 8.00 6.50 0.65 5,950
Sa 29.00 8.00 6.50 0.65 5,600
5b 33.00 8.00 6.50 0.65 5,250
6a 37.50 8.00 6.50 0.65 4,800
6b 42.50 8.00 6.50 0.65 4,350
Sludge la 29.00 20.00 7.00 0.65 5500
(Sludge) 1b 33.00 20.00 7.00 0.65 5200

Source: Compiled by JCOAL from VINAVCON data
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As can be seen from the Table 15 the moisture, volatile matter, and sulfur content of Vietnamese coals
are the same regardless of the grade, indicating typical anthracite properties. The difference in calorific
value is inversely proportional to the amount of ash contained, and since the price is set based on
calorific value, the higher the grade, the higher the price. The higher the grade, the higher the price.
However, depending on the volume of trade and transportation costs, selected coal®* may be used.

The Table 17 shows the projected demand for coal in Vietnam. Most of the demand is for coal-fired
power generation to meet the increasing demand for electricity, while the demand from other industries

is increasing slightly.
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Figure 27 Coal type, coal band
Source: JCOAL Call Note 2011, original source Van Krevelen, "Coal.

3 It is also called coal washing. A method of continuous sedimentation and separation of rocks and
coal under a stream of water, using the difference in specific gravity between the two.
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Table 16 Types and characteristics of coal

Types of coal

Features

lignite

It is the youngest coal in terms of coalification reaction and contains a large
amount of volatile matter and moisture. Therefore, it is not suitable for long-
distance transportation because of its tendency to spontaneously combust during

long-term storage and is often used in coal-producing areas. Figure 275.

bituminous

coal

It has properties intermediate between those of lignite and bituminous coal. It is
less expensive than bituminous coal on the international market, and its use as a
fuel for power generation in blends with bituminous coal has been increasing in

Japan in recent years. Figure 27®

bituminous

coal

Coal commonly used in Japan for power generation. Coal with high calorie
content and low moisture, ash, and sulfur content is expensive, but Japan

procures it under long-term contracts. Some of it is also used for steel production.

Figure 27(D.

smokeless

coal

It is a bituminous coal that has undergone further coalification reactions. It is
high in calories, but takes a long time to burn. Good quality anthracite is used as

a raw material for steel coke. Figure 27(9),

Table 17 Projected Coal Demand in Vietnam

(Unit: million tons)

No. Coal demand 2016 2020 2025 2030
1 Thermal Power Generation 33.2 64.1 96.5 131.1
2 Fertilizers and Chemicals 2.4 5.0 5.0 5.0
3 Cement 4.7 6.2 6.7 6.9
4 Metallurgy 2.0 53 7.2 7.2
Others 5.2 5.8 6.1 6.4
Total 47.5 86.4 121.5 156.6

Source: Compiled by JCOAL from CDP, Ministry of Industry and Trade, Vietnam

(2) The position of coal power in Vietham

Vietnam's power operations were governed by Power Development Plan 7 (PDP7), the country's most

recent power generation capacity plan, which was amended in March 2016 and revised to significantly

increase the share of renewable energy for 2030, as shown in Figure 28.
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Figure 28 Share of installed capacity and share of electricity generation by power generation plan in
Vietnam
Source: Compiled by JCOAL from the revised PDP7 of the Vietnamese Ministry of Industry and Trade

As aresult, the share of renewable energy is expected to increase substantially, not only in electricity,
but also in projected demand for primary energy from agriculture, forestry, and fisheries, industry and
construction, and consumer-related industries. Among the renewable energies, the use of biomass for
power generation and heat supply is expected to increase substantially. As coal-fired power generation
is expected to continue, the increased use of biomass in renewable energies is expected; therefore, the

use of biomass in coal boiler is desirable.

4.4. Survey on coal boiler users
(1) List of coal boiler user survey results
Table 18 and Table 19 show the survey results of coal boiler users and others in the Mekong Delta

region.

Table 18 Results of Interview Survey of Coal Boiler Users, etc.

FICO MTV MTI Pulppy
Location | Tay Ninh Dong Nai Bin Duong Binh Duong
(Province)
Factory Cement plant Drying of Children's Tissue
type agricultural clothing/ manufacturing
products Protective clothing
(unhulled rice, manufacturing
sorghum)
# of 250 5 60 500
employee 110 at HQs.
S
site 460,000 1,000 nt 3000 m 20,000 i
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productio | Cement production Products: 290,000
n output volume: 1,500,000 pieces HQs:
t/year 400,000 pieces
boiler O O O O
(coal/electricity)
fuel Coal Coal Diesel (DO) Coal
150,000t/year 350 to 400 t/year 18,000t/year
coal 5,800 kcal/kg N/A - 6,500 kcal/kg
properties
raw coal price Purchase Price -
7.2 yen/kg. 23 yen/kg
Operation Price Operation Price - Price
10.7 yen/kg same as above 16-18 yen/kg
(Inclusive: Purchased froma | transport cost 1 Transport cost 1
purchase - vender and yen/kg yen/kg
grinding - burning) | transported by a
truck
Boiler Boiler (Sinomax, Dry furnaces (2 DO-fry boiler Boiler (Dong
China) furnaces: 4x8m) (Martech) Hung Khai,
Taiwan)
Mill (Pfeifer, Made by local dry 2 units (shift
Germany) oven manufacturer operation)
Crusher Pulverized coal None (purchased None None (purchased
mill (90 g min in chunks, in powder form)
particle size) grounded to 20 cm
by hammer)
coal Conveyor None None Transported by
conveying bulldozer
equipment
Coal Capacity 60,000t | None (15 m of | None Stored in a 100 m
storage. (2-3ha) storage space next warehouse
to the furnace) (delivered by truck
daily)
ash Mixed in cement Backfilling the None Processing by
disposal material pond contractor at 540

yen/ton

56




Dust Cloth filter only (5 | None None Waste gas filtered
removal micron) (No with water before
equipment | countermeasures discharged.
required due to
surrounding rubber
plantation)
Table 19 Results of interviews with coal boiler users and others (continued)
FICO MTV MTI Pulppy
Use of NG (modification
curl chips | needed) oK NG oK
Rice husks are Not enough ) )
Usable storage Boiler not suitable
The price of rice o ) )
) Cost addition Only diesel oil
husk high
Transport | Transported from | Transported from | Transported from | Transported from
ation of the rice mill in Soc | the rice mill in Soc | the rice mill in Soc | the rice mill in Soc
curl chip | Trang Trang Trang Trang
200km (waterway) | 300km (truck) 250km (truck) 250km (truck)
6hr(JPY1/kg) 5hr(JPY1/kg) 5hr(JPY1/kg)
Transport | 70km from the 5km by truck - Delivered by a
ation of port by truck distributor by truck
coal
Storage Storage for coal Storage for coal(15 Storage for coal
space m)
Interest in | The cost is too If the drying No If the calorific
the high to use rice capacity is values is
project husks unchanged unchanged
Profitability is If the project is Easy maintenance
necessary profitable is a must
If the running cost Need a trial

is the same as coal

(2) FICO Cement Plant

It is the largest among the companies surveyed this time. The cement plant does not own a coal boiler,
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but feeds coal pulverized in a mill into a cement kiln (see Figure 29 Cement production process).

In Japanese cement factories, cement raw materials are calcined in rotary kilns for firing and in a pre-
heater process, and in addition to conventional coal, fuel wastes, municipal waste, waste tires, biomass,
etc. are used as fuels for heating and firing. These wastes and byproducts are recycled as raw materials
for cement, which reduces coal consumption and also helps to protect the natural environment.
Among biomass, Vietnam generates a large amount of rice husks after milling rice, which is a staple
food in the country (rice husks account for about 20% of rice production (unhulled rice)), and effective
use of these husks in kilns is expected in the future. In addition, as the production of coal (anthracite),
which is used as fuel, is decreasing in Vietnam, it is expected that biomass, especially rice husks, will

be used as an alternative fuel in order to save coal.
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Figure 29 Cement manufacturing process

Source: JCOAL appended to data from Ryoko Lime Industry Co.

The mill at the FICO cement plant is a vertical mill manufactured by PFEIFER (MPS 3070) in
Germany, as shown in the photo in the Figure 30, and its grinding performance is 90um in size after
grinding. The role of coal in this process is to secure the calorific value, but it is also necessary to
check the compatibility with the ash properties because the remaining ash is directly used as a raw

material for cement.
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Figure 31 Structure of the coal mill used at FICO (vertical mill MPS 3070 manufactured by
PFEIFFER)
Source: PFEIFFER data with JCOAL addition.
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The price of coal is fluctuating, so it is not constant, but it is about 1,600 VND/kg. The reason for the
low price compared to the average market price is that the company is a state-owned enterprise, and
its suppliers are also state-owned enterprises, which allows state-owned enterprises to cooperate with
each other in the implementation of the project. The price includes the costs incurred in the entire
process from purchasing coal to transporting and pulverizing it for use in the coal boiler, which is
approximately 4 USD per gigajoule. Therefore, 239,006 kcal per gigajoule, 239,006 kcal + 5,800 kcal
(heat value per kg of coal used) = about 41.2 kg of coal required per gigajoule.

The annual consumption is about 150,000 tons with a calorific value of 5,800 kcal (the composition
list of the coal used is confidential and not shared). The company purchases pulverized coal (powdered
coal), 97% of which is less than 50mm in diameter, to ensure uniform quality. The pulverized coal is
further pulverized to 90 microns to meet the specifications of the coal boiler using our own equipment.
The pulverized coal is spewed into the furnace and burned.

The products are transported from the supplier to the port of HIEPPHUOC by ship, and then
transported to the factory by truck. The distance from the port to the factory is about 70 km.
Regarding the substitution of coal for rice husk solid fuel, if the price is equivalent to the price of coal
currently used, there is potential for use. Therefore, approximately 4 USD per gigajoule will be
considered as the standard. In the case of substituting curl chips, 239,006 kcal / 3,700 kcal (heat value
per kg of curl chips used) = about 64.5 kg (amount of curl chips required per 1 GJ). Therefore, if the
total cost, including the cost of purchasing 64.5 kg of curl chips and using them in the boiler, is within

about 4 USD, it is considered to be profitable.

(3) MTV Produce Drying Plant

It seems that the coal is pulverized to the extent that it can be fed into an agricultural product drying
plant, and since there is no specific pulverizing equipment and the volume handled is small, the plant
is purchasing coal at a high price. There is no particular pulverizing equipment, and the volume
handled is small, so the company seems to be purchasing expensive coal. It seems that the coal can be
replaced with curl chips, but the demand is expected to be small.

Agricultural products are placed on the grid floor at the top of the drying chamber, and coal is fed into

the combustion furnace through the coal feed port from the drying chamber.

Agricultural Produce

R
)
------ e e el
Charcoal Hjx 1\ )
Input Port H%JKREI' R T B Mesh Grid Floor
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Figure 32 Structure of the agricultural product drying plant

Drying Chamber
LACES
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SR _ -
Figure 33 Coal feed port to the combustion furnace (left), coal placed in the coal combustion furnace

(right)

Figure 34 Coal inlet to the combustion Figure 35 Agricultural product dryer (upper
furnace part of the drying chamber)

(Combustion gases enter the lower part of (Produce is placed on a lattice floor to dry)
the drying chamber.

The price of coal is 5,000 VND/kg and the annual consumption is 350-400 tons. The company
purchases solid coal and uses coal with a diameter of 40 cm as the largest size. When the coal is fed
into the coal boiler dryer, it is crushed by hand using a hammer and shaped to a diameter of 20 cm
before use. Ashes and soot discharged after coal combustion are reused for pond reclamation. The coal
is purchased from a coal sales site located about 5 km away from the plant and is procured by the

company using its own trucks.
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Regarding the substitution of coal for rice husk solid fuel, the fact that the existing coal boiler drying
equipment can be used is an advantage, but new employment and a place to store the rice husk solid
fuel will be required. If a certain amount of profit can be expected for these initial investments, the
company would like to consider introducing the system. The transportation time is expected to be

about 300 km by land and 6 hours by truck, and the transportation cost will be about 250 dong/kg.

(4) MTI Child Clothing/Protective Clothing Manufacturing Factory

It is a clothing factory, but the boiler of the factory is a diesel oil-fired boiler, so replacing the boiler
with rice husk solid fuel will require updating the furnace itself, which will involve a large initial
investment. The boiler is manufactured by MARTECH in Vietnam (designed by an Australian

company) and has a compact shape as shown in the Figure 36

Figure 36 Diesel oil-fired boiler used at MTI

The solar water heater (for the boiler) is used to heat the water that reenters the boiler. The steam after
each process is discharged directly through the chimney.

MTI transports diesel oil by tanker truck from a supplier in BINHDUONG Province.

A transport pipe is installed in the facility and diesel oil flows into the boiler through the pipe, so it is
impossible to use rice husk solid fuel together due to its structure. In the case of using rice husk solid
fuel for purposes other than boiler use, transportation is expected to take about 250 km by land, or 5
hours by truck one way, and the transportation cost will be 200-250 dong/kg.

(5) Pulppy tissue manufacturing plant
The coal boiler installed in the tissue manufacturing plant has the following specifications.
v' Boiler type: Stoker type
v Boiler specifications: evaporation rate 10 t/h
Steam pressure: 7 to 10 kg/cm2
Temperature: 200°C

62



The stoker used in the plant is a "Grate," in which the fuel is placed on a grate to be burned by fire,
and the air for combustion is supplied from below the grate to burn the fuel as it rises through the gaps
in the grate. The stoker used in Pulppy is a "traveling stoker type" with a moving grate, and as shown
in the Figure 37, the fuel supplied from the hopper at the front of the boiler furnace onto the stoker is
burned on the grate, moves gently backward like a conveyor, and the ash after combustion is

discharged from the end of the conveyor to the outside of the furnace.

Steam Boiler Steam Drum

b 3 T

BoilerFurnace tf ity

Fuel Hopper

SEIENI A

Combustion Air

Figure 37 Traveling stoker type boiler
Source: Product Information | Source: Yoshimine Corporation Product Information

http://www.yoshimine.co.jp/products/product_h.html

Fuel Hopper
Feed Port
BH K 7 5
AL
.

Figure 38 Geometry of a traveling stoker-type combustion furnace

Source: Same as Figure 34, right Figure is from Keystone Energy
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Figure 40 Stoker grate (left) (with fuel moved to the right) and stoker combustion ash outlet (right)

Pulppy's coal consumption is 18,000 tons, an order of magnitude less than that of FICO, and the boiler
is a stoker type, which uses coal without pulverizing it, so it can be used as it is even if it is replaced
by curl chips. However, since the calorific value of the existing coal is high, assuming the same level
of heat supply, 27,000 tons of curl chips will be required, a 50% increase. It is necessary to confirm
the quality of the coal to be used, but the amount of curl chips will vary because the ash content is
higher than that of curl chips. This is the most likely scenario among the companies interviewed this

time.
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(6) Coal usage by other companies

Of the results of the survey of coal boiler users by each company, the results of the survey on coal

usage are summarized (Table 20).

Table 20 Summary of coal usage by each company

FICO Cement | MTV Produce MTI Children's | Pulppy tissue
Plant Drying Plant Clothing manufacturing
Protective plant
Clothing
Factory
Coal consumption 150,000 400 0 18,000
t/year
Coal calorific value 5,800 6200 0 6,500
Kcal/kg
coal price 7 23 0 17
Yen/kg
coal price 1,600 5,000 0 3,750
VND/kg
Coal  calorific  value | 1.57 1.68 0 1.76
equivalent per kg rice husk
solid fuel requirement (kg)
Amount of rice husk solid | 235,135 670 0 31,622
fuel required.
t/year

1JPY=222.1VND (as of February 3, 2021)
Curl chip calorific value = 3,700kcal/kg

4.5. Potential of adopting the project

(1) Production cost of rice husk solid fuel
In this project, we assume that the grind mill (TRM-200CR) will be installed in Thanh Tin Rice Mill,

considering the amount of rice husk discharged and the possibility of installation. This is based on the

assumption that one TRM-200CR will be installed and operated 20 days a month for 8 hours a day to

produce 460 tons of curl chips in 12 months.

i Scenario in which rice husk cost is not considered

1. Prerequisites.

Item Quantity | Unit Remarks
CR model 2.5 million yen +
Purchase of TRM-200CR grind )
1) " 270 10,000 yen | 200,000 yen transportation fee
mi
included
Building electrical equipment Assumed to be installed in an
2 | 0 10,000yen |
installation cost existing building.
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Total equipment cost (2.5

1920 hours operation)

o 270 10,000 yen
million yen + 200,000 yen)
Depreciation and amortization o
3) 39 10,000 yen | Equal amortization over 7 years.
(2.7 million yen / 7)
# of)
4) | Months of curl chip production | 12
months
) Consumable parts (per 1920 634 10,000 yen | 8h x 20 days x 12 months =
hours) ' / 1920h 1920h
10,000 yen | 25,000/month
Labor cost for production (12-
6) ] 30.0 / 12 | refer to Thanh Tin Rice Mill
month operation)
months labor cost (general)
Amount of electricity used (for kwh/12
7 57,600 30kw X 1920h=57,600kwh
12 months) months
7.1 yen/kWh
10,000 yen
Excerpted from in-house 2019
8) | Electricity Bill (for 12 months) | 40.9 / 12
rice mill electricity usage rate
months
survey
Curl chip production rate (1 hour
9) ) 240 kg/h Assume 240 kg/h.
operation)
Curl chip production (12 months '
10) 460.8 t/1920h 12-month production volume

2. Production cost estimate

Item Cost Unit Remarks
Rice husk 0.0 10,000 | Assume rice husks are procured at 0 yen/kg/use own
procurement cost . yen emissions
Depreciation ~ of
10,000
grind mill | 39 2.7 million = 7
. yen
equipment
Labor cost (for 12 10,000
30 25,000 yen per month x 12 months
months) yen
Electricity charges 109 10,000 | 7.1 yen/kWh Excerpted from in-house 2019 rice mill
(for 12 months) ' yen electricity usage rate survey
Cost of 10,000 o
68.4 Parts unit price x 1920h
consumables yen
Total 177.9 10,000
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‘ yen

3. Production cost per ton of briquette

Item Quantity Unit
Curl chip production volume 460.8 t
Production cost of 460.8 tons of curl chips 177.9 10,000 yen
Production cost of 1 ton of curl chips 0.39 10,000 yen/ton
Production cost of 1 kg of curl chips 3.9 Yen/kg
1 dong = 0.0045 yen as of January 28, 2021
ii Scenario in which rice husk cost is considered
1. Prerequisites
Quantit
Item Unit Remarks
y
) CR model 2.5 million yen +
Purchase of TRM-200CR grind )
1) - 270 10,000 yen | 200,000 yen transportation fee
mi
included
Building electrical equipment Assumed to be installed in an
2) |. _ 0 10,000 yen o o
installation cost existing building.
Total equipment cost (2.5 million
270 10,000 yen
yen + 200,000 yen)
Depreciation and amortization o
3) 39 10,000 yen | Equal amortization over 7 years.
(2.7 million yen / 7)
. ) (number
4) | Months of curl chip production 12
of) months
5 Consumable parts (per 1920 634 10,000 yen | 8h x 20 days x 12 months =
hours) ' /1920h 1920h
) 10,000 yen | 25,000/month
Labor cost for production (12-
6) ) 30.0 / 12 | refer to Thanh Tin Rice Mill
month operation)
months labor cost (general)
Amount of electricity used (for 12 kwh/12
7 57,600 30kw X 1920h=57,600kwh
months) months
7.1 yen/kWh
10,000 yen
Excerpted from in-house 2019
8) | Electricity Bill (for 12 months) 40.9 / 12
rice mill electricity usage rate
months
survey
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Curl chip production rate (1 hour
9) ] 240 kg/h Assume 240 kg/h.
operation)

10 | Curl chip production (12 months )
460.8 t/1920h 12-month production volume

) 1920 hours operation)

2. Production cost estimate

Item Cost Unit Remarks
Rice husk 1258 10,000 | Assume rice husk is procured at 2.73 yen/kg (600
procurement cost ‘ yen dong/kg)
Depreciation of
) ) 10,000
grind mill | 39 2.7 million =+ 7
) yen
equipment
Labor cost (for 12 10,000
30 25,000 yen per month x 12 months
months) yen
Electricity charges 20.9 10,000 | 7.1 yen/kWh Excerpted from in-house 2019 rice mill
(for 12 months) ‘ yen electricity usage rate survey
Cost of 10,000
68.4 Parts unit price x 1920h
consumables yen
10,000
Total 177.9
yen

3. Production cost per ton of briquette

Item Quantity Unit

Curl chip production volume 460.8 t

Production cost of 460.8 tons of curl chips 177.9 10,000 yen
Production cost of 1 ton of curl chips 0.39 10,000 yen/ton
Production cost of 1 kg of curl chips 6.6 Yen/kg

1 dong = 0.0045 yen as of January 28, 2021
If one unit of TRM-200CR is installed in Thanh Tin rice mill, the production cost will be 3.9 yen

(1,066VND)/kg if the price of rice husk is not set, and 6.6 yen (1,177VND)/kg if the price of rice husk

is set.
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(2) Transportation cost of rice husk solid fuel

In the case of using rice husk solid fuel (curl chips) as a substitute for coal by the coal boiler users, the

transportation cost from Thanh Tin rice mill to the users should be included. Based on the results of

the field interview survey, the cost of transportation to the coal boiler users is as follows

Table 21 Cost of transporting curl chips to each coal boiler user company

FICO Cement | MTV  Produce | MTI Child | Pulppy tissue
Plant Drying Plant Clothing / | manufacturing
Protective plant
Clothing Factory
transportation 310(1.4) 250(1.13) 200(0.9) 220(0.99)
expenses
VND(PY)/kg
means of Transport Canal + Land land land land
Land Transportation | Transportation transportation transportation transportation
or canal
Transit time 8 5 6 5t06
h(one way)
Transport distance 200 (canal) 250 300 250
km 70 (land
transportation)
Charcoal instead of 150,000 350-400 0 18,000
possible maximum
amount (t/year)

(3) Cost calculation when rice husk solid fuel is used instead of coal

The following table shows the simulations when each company replaces coal with rice husk solid fuel

(curl chips), including the transportation cost in the following Table.

Table 22 Simulation of substitution of coal for curl chips

Item Unit Pulppy MTV MTI FICO
Curl Chip
Purchase Price | VND/k
1,088 1,111 1,066 1,177
(case of free | g
rice husk)
Curl Chip VND/k 1,688 1,710 1,666 1,777
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Purchase Price

(Case of rice
husk is paid
for)

Curl Chip
purchase price
(Case of free

rice husk)

Yen/kg

4.9

5.0

4.8

53

Curl Chip
purchase price
(case of rice
husk is paid
for)

Yen/kg

7.6

7.7

7.5

8.0

Amount of
rice husk solid

fuel required

t/year

31,622

670

235,135

Annual curl
Chip purchase
fee

(case of free

rice husk)

VND/y

car

34,404,736,000

744,035,000

276,784,462,550

JPY/yea

r

154,906,511

3,350,000

1,246,215,500

Annual curl
Chip purchase
cost

(Case of

rice husk is

paid for)

VND/y

car

53,377,936,000

1,145,813,900

417,787,868,000

JPY/yea

r

240,332,895

5,159,000

1,881,080,000

1JPY=222.1VND (as of February 3, 2021)

When coal/user replaces the coal currently used with curl chips, the cost is 4.8 yen (1,066VND) to 5.3
yen (1,177VND)/kg if the rice husk as raw material is free, and 7.5 yen (1,644VND) to 8.0 yen
(1,754VND)/kg if the rice husk is paid. If rice husks are paid for, the price is 7.5 yen (1,644VND) to
8.0 yen (1,754VND)/kg.

(4) Calories of coal used by coal boiler users

According to the survey results obtained this time, the calories (calorific value) of the coal used are

70




5,800 kcal/kg for FICO and 6,500 kcal/kg for Pulpy, respectively, so it can be inferred from the Table

23 that powdered coal 5a and 6a are used, respectively.

Table 23 Coal quality used (estimated from standards)

Sulfur calorific
) Ash  content | Moisture Volatile
Business Grade content value
(%) (%) matter (%)
(%) (kcal/kg)
FICO S5a 29.00 8.00 6.50 0.65 5,600
Pulppy 4a 21.00 8.00 6.50 0.65 6,400

In the case of the Pulppy tissue manufacturing plant, coal is stored in a warehouse, so the frequency
of receiving curled chips, which are about 1.7 times larger in terms of calorific value, needs to be
increased in order to receive them on a regular basis. In addition, combustion ash is processed at a cost
of 540 yen per ton, but curled chips have less than half the ash content of coal, which is expected to

reduce the processing cost.

(5) Application of rice husk solid fuel to coal boilers

At the FICO cement plant, pulverized coal is sent directly from the mill to the kiln, and can be used
by inserting it directly into the kiln. The boiler at the MTI children's clothing/protective clothing
manufacturing plant is a diesel oil-fired boiler, so replacing it would require updating the furnace itself,
which is not practical.

However, rice hulls contain a large amount of silicic acid, which is essential for the healthy growth of
rice, so when they are burned in a boiler, a mass of crystalline silica called clinker is formed in the
combustion furnace of the boiler. In the case of a stoker type boiler, it is necessary to take care of the
high temperature inside the furnace due to excessive combustion, to protect the walls of the
combustion furnace with refractory materials or linings, and to prevent blowing through the grate or,
conversely, blockage.

In the FICO cement plant, pulverized coal is sent directly from the mill to the kiln, and it seems that
direct insertion into the kiln is a good way to use it.

Stoker boiler combustion at the Pulpy tissue plant is also not expected to cause any problems.

As for the items to be considered, pre-treatment facilities (delivery — storage — transfer — input

to kiln/boiler) seem to be important for both.

(6) Possibility of fuel replacement by rice husk solid fuel
Based on the results of the coal use survey, MTT's child clothing/protective clothing factory uses diesel

oil, so it is excluded from the assumed alternative destination for curl chips. In addition, the potential
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annual use of rice husk solid fuel by FICO's cement plant is large, and the impact of substituting curl
chips would be significant, but the maximum annual production capacity of curl chips at Thanh Tin
Rice Mill is equal to the amount of rice husk generated (44,000 tons), and therefore Thanh Tin Rice
Mill alone cannot supply enough curl chips. In addition, if the curl chips are to be used in the existing
boiler facilities, it is necessary to grind the curl chips to the same shape and granularity, which will
require new investments such as a new mill for grinding. Therefore, FICO's cement plant was also
excluded from the assumed alternative destination for the curl chips, and a potential grind mill site
that discharges a large amount of rice husks from Thanh Tin rice mill will be selected for the next
survey to make a trial calculation.

On the other hand, the Pulppy Tissue Plant and the MTV Produce Drying Plant can use existing
facilities as they are and can use curl chips, so there is no new capital investment and few obstacles to
coal substitution. Therefore, we will estimate the costs incurred by the Pulppy Tissue Plant and the

MTV Produce Drying Plant when using coal and the costs incurred when using curl chips.

Table 24: Cost calculation of using curl chips to Pulppy and MTV

Pulppy tissue | MTV Produce
factory Drying Plant e
g | Coal
= . t/year 18,000 400
consumption
Coal calorific 1y 110 6,500 6,200
value
] VND/kg 3,750 5,000
coal price
JPY/kg 17 23
Annual coal VND/year 67,500,000,000 2,000,000,000
purchase cost JPY/year 303,917,154 9,004,953
Boiler VND/year 280,800,000 0
maintenance
costs JPY/year 1,264,295 0
Annual running VND/year 67,780,800,000 2,000,000,000
costs when using
coal JPY/year 305,181,450 9,004,953
(e}
g | Amountofeurl 0 31,622 670
o chip used
S | Curlchipheat 1y 1o 3,700 3,700
value
VND/kg 1,088 1111 free of charee
Curl chip unit JPY/kg 4.9 5.0 &
price VND/kg 1,688 1,710 | . .
1PY kg 76 - 7| rice husk paid
Annual curl chip | VND/year 34,404,736,000 744,370,000 free of charge
purchase fee JPY/year 154,906,511 3,351,508
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VND/year 53,377,936,000 1,145,700,000 | . husk paid
rice husk pai
IPY Jyear 240,332,895 5,158,487 P
VND/year 140,400,000 0
Boiler Estimated 50% of
maintenance coal boiler
costs JPY/year 632,148 0 | maintenance cost
due to half the ash
content.
A | . VND/year 34,545,136,000 744,370,000 free of charee
Lo e | IPY jyear 155,538,658 3,351,508 g
curl chip g VND/year 53,518,336,000 1,145,700,000 rice husk paid
JPY/year 240,965,043 5,158,487 P

In addition, the following table shows the cost savings if the companies were to replace all coal use

with curl chips.

Table 25: Fuel cost savings when curl chip is used by Pulppy and MTV

Pulppy tissue | MTV Produce
) Remarks
factory Drying Plant
Cost savings VND/year | 33,235,664,000 | 1,255,630,000 | free of
achieved by JPY /year 149,642,792 5,653,444 | charge

switching from

VND/year | 14,262,464,000

854,300,000 | rice husk

coal to curl chips

Comparison

aid
as boiler fuel. JPY /year 64,216,407 3,846,466 P
Percentage free of
o percentage 51.0 37.2

reduction in charge
annual cost
incurred for curl
chip specification '

rice husk
compared to percentage 79.0 573 )

paid

annual cost
incurred for coal

use.

Therefore, although the cost savings will vary depending on whether rice husks are used free of charge
or for a fee, the Pulpy Tissue Factory can expect to save 61,602,352 yen (13,681,882,400 VND) to
147,028,737 yen (32,655,082,400 VND) per year compared to using coal. In addition, the MTV

Agricultural Products Drying Plant is expected to save 51.0% to 79.0% of the coal consumption. The
MTYV agricultural product drying plant is expected to save 3,846,466 yen (13,681,882,400 VND) to
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5,653,444 yen (32,655,082,400 VND), which is 37.2% to 57.3% of the coal consumption.

(7) CO2 reduction and cost effectiveness (solar power generation system)

i Overview

The GHG emission reductions associated with fuel switching at existing manufacturers (non-energy
applications) were evaluated. The project focused on the fuel switching from coal to rice husk-derived
curl chips. As a result of the study on the "potential of curl chips as an alternative fuel" in Soc Trang
Province, it was suggested that producing curl chips at Thain Tin Rice Mill and utilizing the curl chips
as an alternative fuel for boiler at two corporations, namely, Pulppy and MTV was suggested to be
feasible. In this section, GHG emission reduction potentials and cost-effectiveness were evaluated for

the following two cases:

1) All coal used at Pulppy is switched to curl chips supplied by Thain Tin Rice Mill
2) All coal used at MTV is switched to curl chips supplied by Thain Tin Rice Mill

ii MRV methodology
The CDM methodology “AMS-III.AS.: Switch from fossil fuel to biomass in existing manufacturing
facilities for non-energy applications (Version 2.0)” was referred to as an MRV methodology. The

methodology is applicable to complete or partial fuel switching projects (Figure 41).

AMS-HILAS.: Switch from fossil fuel

to biomass in exasting >

manufacturing facilities for non

energy applications — Version 2.0

Baseline » ( ( (
Fossil fuels are used in the Y

manufacturing process.

Project

enewable biomass or
fuel mixtures

the manufacturing g

B-C
o]

Figure 41 Image of a fuel switching project subject to CDM methodology AMS-III.AS.
Source: UNFCCC “CDM Methodology Booklet - Eleventh edition”, Nov. 2019.
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The eligibility requirements (applicability) of the project is as follows. The project under consideration

was assumed to meet all the requirements.

<Applicability>

@)

(b)

(©

(d)

(€

®

(9)

(h)

The baseline fossil fuel and the project biomass are consumed in thermal energy conversion
equipment (e.g. furnaces, kilns, dryers) that are used in the manufacture of products (e.g. steel,
ceramics, aluminium, lime, clinker). This is referred to as an element process in this
methodology;

It shall be demonstrated, with historical data, that at least for the immediate prior three years to
the start date of project, only fossil fuels (no renewable biomass) were used in the production
systems, which are being modified, retrofitted or replaced. In cases where small quantities of
biomass were used for experimental purposes then this can be excluded;

Regulations do not restrict the use of the baseline fossil fuel or require the use of project biomass
and low carbon energy sources unless widespread noncompliance (less than 50 per cent of
manufacturing production activities comply in the country) of the local regulation is evidenced;

The production process where the fuel switch takes place shall have a distinct energy input (i.e.
specific fuels) and distinct output (i.e. intermediate or finished product). The output of each
element process shall be an output for which an appropriate international/national standard or
industrial norm exists;

This methodology is not applicable to project activities where primary output of the processes is
energy (e.g. heat, electricity) that can be directly measured;

The product(s) (e.g. ceramic insulators, tiles, steel ingots, lime, aluminium cookware) produced
in the industrial facility throughout the crediting period shall be equivalent to the product(s)
produced in the baseline. For the purposes of this methodology, equivalent products are defined
as products having the same use, the same general physical properties, and which function in a
similar manner. In addition, products produced in the industrial facility throughout the crediting
period shall provide the same level of service, or better, and be of the same level of quality, or
better than the product(s) produced in the baseline. When national or international product
standards apply to the product(s), product quality shall be as defined in such standards, otherwise
the relevant industrial norms are to be followed;

The type of input materials used in the project shall be homogeneous and similar to the input
material that was used in the baseline and any deviation during the crediting period of input
material type, composition, or amount used per unit of product output shall be within the range
of £15 per cent of the baseline characteristics and values;

The facilities involving modification, retrofit and/or replacement shall not influence the

production capacity beyond £15 per cent of the baseline capacity.

75



iii Project boundary

The project boundary is generally assumed to be a physical, geographical site where the switching of
energy sources takes place. It includes all installations, processes or equipment affected by the fuel
switching.

In the project under consideration, CO2 emissions from electricity consumption for curl chip
production from rice husks and fuel consumption for transporting curl chips in a project scenario were
the subject of estimation; while, in the reference scenario, CO2 emissions from electricity consumption
for briquette production from rice husks and fuel consumption for transporting briquettes were not

accounted for in order to ensure conservativeness.

| Not estimated \
(Conservative
approach)

Briquette Short distance Consumed as feed
production (Within the

(At Rice Mill) province)
Produ
ction

Reference
Project T T
et B o, I i
o, tion CO, ass Produ
Curl chip production Long distance ction
(At Rice Mill) (Beyond the
province) Boiler
Figure 42 Boundary of the project
Table 26 GHGs and emission sources subject to estimation
.. Subject of
Emission source GHG o Note
estimation
CO2 Yes Emission source
Coal consumption at boiler Negligible. Excluded for the sake of
CH4,N20 No .
conservativeness.
o . Excluded for the sake of
Electricity consumption for . . o
% | boil CO2 No conservativeness, assuming that it is
oiler
gﬂ consumed only by limited equipment.
% Electricity consumption for Excluded for the sake of
& . . CO2 No .
biomass production conservativeness
Fuel consumption for Excluded for the sake of
. . CO2,CH4,N20 No .
biomass transportation conservativeness
Decomposition by biomass Consumed as animal feed. Not
. CO2,CH4,N20 No )
dumping applicable.

76



CO2 Yes Emission source

Coal consumption at boiler Negligible. Excluded for the sake of
CH4,N20 No . ..
simplicity.
) . CO2 No Carbon neutral
Biomass consumption at .
. Negligible. Excluded for the sake of
boiler CHa4, N2O No ST
simplicity.

. . Excluded for the sake of simplicity,
Electricity consumption for

boil CO2 No assuming that it is consumed only by
oiler
. limited equipment.
'% Electricity consumption for L
Q . . CO2 Yes Emission source
biomass production
) CO2 Yes Emission source
Fuel consumption for —
. . Negligible. Excluded for the sake of
biomass transportation CHa4,N20 No .
simplicity.
CO2 No Carbon neutral
Excluded for the sake of simplicity,
Biomass storage assuming that it is not stored for more
CHa,N20 No

than one year and that the amount

generated is small.

iv Formula for estimating GHG emission reduction amount and the results
GHG emission reductions at Pulppy and MTV were calculated using the following formula.
Assuming that both companies switched all of their coal with curl chips, Pulppy and MTV were

expected to reduce their CO, emissions by about 43,000 tonnes and 950 tonnes per year, respectively.

ER = Ereference _EProject

ER: GHG emission reduction amount (t CO2 eq./y)
EReference: GHG emissions for the reference scenario (t CO:2 eq./y)
Eproject: GHG emissions for the project scenario (t CO2 eq./y)

GHG emissions for the reference scenario

EReference = MCoal * NCVCoal * EFCoal

ERreference: GHG emissions for the reference
scenario (t COz eq./y)
Mcoat: Consumption amount of coal (t/y) Measured value
NCVcoal: Calorific value for coal (GJ/t) Measured value
EFcoal: Emission factor for coal (t CO2/GJ) IPCC default value for coal: 94.6 kgCO2/GJ

GHG emissions for the project scenario
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EProject = (MCOal * NCVCoal * EFCoal) + (MElectricity * EFElectricity) + (MTransport * EFTransport)

Eproject: GHG emissions for the project
scenario (t CO2 eq./y)
Mcoal: Consumption amount of coal (t/y) Subject of monitoring Note: Zero if fully substituted.
NCVoat: Calorific value for coal (GJ/t) Same as for the reference scenario
EF coat: Emission factor for coal (t CO2/GJ) Same as for the reference scenario
MElectricity: | Electricity consumption for curl chip Subject of monitoring
production (kWh/y)
EFEiectricity: | Emission factor for electricity Data for Viet Nam: 0.9130 kgCO2/kWh
(kgCO2/kWh)
MTransport: Fuel consumption for biomass Subject of monitoring (It can be estimated based on
transportation (L/y) transportation distance, maximum loading capacity of

trucks, and fuel consumption. In this case, the
transportation distance is the subject of monitoring.)
p Fuel density (kg/L) Diesel: 0.85 kg/L (source: Science Direct)

EF Transport: | Emission factor for fuel (kgCO2/GJ) IPCC default value for diesel: 74.1 kgCO2/GJ

v Cost-effectiveness

The estimation results of cost-effectiveness for the case where the entire amount of coal used at Pulppy
and MTV were replaced by curl chips are shown in Table 2. According to the guidelines for submitting
proposals of JCM Model Project, it states that the Cost-effectiveness of financial support necessary to
reduce 1 tonne of GHG emissions should be 4,000 JPY/tCO2eq or lower. It was confirmed that if the
minimum subsidy rate (30%) was applied, the Cost-effectiveness would be 190-250 yen/tCO2, which
is far less than 4,000 yen/tCO?2.

Table 27 Cost effectiveness

Item Pulppy MTV Note
Number of equipment installed 69 2 | Curl chip producing equipment
Initial cost (Yen) (1) 186.3 Million 5.4 Million | 2.7 Million Yen/Equipment

For “Agricultural Equipment” in
the Ministerial Ordinance

Product lifeti 7 7
roduct lifetime (y) concerning the Useful Life, etc.

of Depreciable Assets

GHG emission reduction Performance for the entire period

300,000 6,400 o

amount (tCO2) (2) ’ ’ of product lifetime

Cost-effectiveness (Yen/tCOz) 630 840 (D)
Note: No subsidy is considered.
Subsidy/(2)

. Note: F la for the JCM
Cost-effectiveness (Yen/tCOz) 190 250 ote: Formuta for the

Model Project is used. Subsidy

rate at 30% is assumed.

vi Implementation system for monitoring
The parameters shown in Table 28 needs to be monitored when implementing the project. The

monitoring implementers are also indicated in the table. When applying for the JCM Model Project,
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MRV reporting is required for the period of legal product lifetime for the installed equipment, so the
implementation system for MRV needs to be established. A possible implementation system is shown
in Figure 43. Although most of the data can be obtained at the rice mill factory, the data related to fuel
consumption for biomass transportation in the project scenario needs to be obtained from the
transporters. In order to do so, it is necessary to coordinate with other parties involved in the project,
such as by signing cooperation agreements in advance.

In this report, it was assumed that all coal would be replaced by curl chips; however, in the case of
partial switching (mixed firing), coal consumption amount should also be a subject to monitoring. In

this case, it would be necessary to obtain cooperation from boiler user companies.

Table 28 Monitoring parameters

Parameter Monitoring implementer
Amount of coal consumed (t/y) Recorded by the curl chip manufacturer (Thain Tin Rice Mill).
Note: Monitoring is not required if the entire amount of coal is replaced.
Amount of curl chip supplied (t/y) Recorded by the curl chip manufacturer (Thain Tin Rice Mill).

Electricity consumption for curl chip | Recorded by the curl chip manufacturer (Thain Tin Rice Mill).
production (kWh/y)
Fuel consumption for transportation Recorded by the curl chip manufacturer (Thain Tin Rice Mill).
(L/y), or Data needs to be obtained by transporters.

transportation distance (km/y)

Data to be collected:.

* Supply volume of curl chips (t/y)

* Electricity consumption of curl chip
Report manufacturing equipment (kKWh/y)

Report

Representative Partner

Business Business

Japan side Viet Nam side
(E.g., Rice Mill)

International Consortium

(" Data to be collected:.
= Fuel consumption for

transportation of curl chips (L/y) or
total transportation distance
L (kmfy)

Figure 43 Draft implementation system for monitoring

vii Further considerations

The MRV evaluation needs to be conducted again once the project details are clarified.
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4.6. Future prospect

The results of this year's survey revealed that FICO/Pulpy/MTYV agro-drying plants have the potential
for rice husk solid fuel conversion.

In FICO's cement plant, pulverized coal is fed directly from the mill to the kiln and can be used by
direct insertion into the kiln as a utilization method. As an item for consideration, the pre-treatment
facility (delivery, storage, transfer, and feeding into the kiln/boiler) seems to be important in both cases.
In the case of Pulppy, a stoker furnace is used, so it can be replaced as it is, but since coal is stored in
a warehouse, it is necessary to consider the frequency of receiving coal. On the other hand, as for the
disposal of combustion ash, cost reduction can be expected by converting to rice husk solid fuel.
Since the MTV agricultural product drying plant uses less coal, the impact of fuel conversion will be
small, but it will be possible to use the existing facilities without new capital investment.

In this year's survey, we were able to show the potential of rice husk solid fuel (curl chips) as a
substitute for coal, although there were some restrictions on movement during the field survey and
visits to the survey sites due to COVID-19. However, we were able to demonstrate the potential of
rice husk solid fuel (curl chips) as a substitute for coal. In the surveys to be conducted in the next and
subsequent years, we would like to conduct more detailed studies on existing facilities and equipment

installation in cooperation with users based on the results of this survey.

4.7. Risk and benefit of introduction

(1) Risk of introduction

(DRisk of rising raw material prices

In Vietnam, the price and quantity of rice husks tend to be unstable. There is a possibility that rice
husk prices will rise in the future, not only due to domestic consumption, but also due to higher demand

for exports to other countries, and the risk of higher business operation costs is assumed.

@Risk of obtaining an investment license

Obtaining an investment license for renewable energy generation is likely to be more demanding and
time-consuming than licenses for other projects. Therefore, it is assumed that an investment capacity
of "about one year" will be required, and the uncertainty and investment risk in investment will be
high. In addition, the importance of the local partner is high because it is expected that the acquisition
of the license will need to be carried out jointly, and it is desirable to select a partner who is familiar

with the acquisition of investment licenses and renewable energy investment.

(2) Benefit of introduction

(DContribution to the renewable energy policy promoted by the Vietnamese government
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The Vietnamese government is promoting power generation from renewable energies and has set the
numerical targets of "installed capacity of 27,195 MW and power generation of 61,000 GWh" by 2030.
The targets for biomass are "installed capacity of 3,281 MW and power generation of 12,000 GWh"
by 2030. It is assumed that the realization of this project will contribute to the biomass power

generation target set by the Vietnamese government.

(@Contributing to meeting the increasing demand for electricity

The total power generation in Vietnam has been increasing year by year, and the power demand has
been growing continuously; the total power generation in 2017 increased by 8.4% compared to the
previous year, and the power generation per capita has increased by almost 14 times compared to 1995,
and the GDP per capita has increased by about 8 times compared to 1995. By promoting this project,
a new power supply system will be installed, which is expected to supplement the increasing power

demand.
(®Effective utilization of crop residues

Since rice husks will be used as fuel in this project, it is assumed that the project will contribute to the

effective utilization and reduction of agricultural crop residues generated from rice mills.
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5. Survey on energy creation and energy saving projects by introducing solar
power generation systems and BEMS

We conducted a field survey and examined the feasibility of introducing a solar power generation
system and BEMS (Building Management System), both of which are provided by Hirokawa Enath

Co., Ltd., a company in Hiroshima Prefecture.

5.1. Technologies / products proposed

(1) Solar power generation systems

Photovoltaic power generation systems are basically used for self-consumption in factories, but
surplus power is generated on holidays such as Saturdays and Sundays. The surplus power can be used
for refrigeration and freezing facilities, but the output setting of the photovoltaic power generation
system is an issue to be considered depending on the handling of the surplus power.

As a company that installs photovoltaic power generation systems, it is possible to install them in
factories, hospitals, etc. However, there are restrictions on where the solar panels can be installed
depending on the amount of power generated. Possible locations for the installation of photovoltaic
systems include vacant lots within the premises, factory roofs, and building rooftops.

This year, due to the outbreak of the new coronavirus, it was extremely difficult for our local
collaborators to enter the Soc Trang Province and to obtain cooperation from the survey sites
themselves. Therefore, although it was difficult to make the best study and proposal at the stage of
lack of field confirmation and information collection, we made a solar panel layout plan with 720kW
solar panels installed on the ground and on the roof (Figure 44) .

The materials and equipment to be supplied to the site include solar panels (which can be procured
locally), solar panel mounts, power conditioners, and interconnection equipment. For construction, we

will use local construction companies and provide technical guidance.
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(2) BEMS

A system for managing energy is called an EMS (Energy Management System), but for commercial
facilities and other buildings it is called a BEMS (Building Energy Management System). BEMS is a
system that reduces energy consumption by efficiently managing the operation of equipment and
facilities in buildings. BEMS is a system that reduces energy consumption by efficiently managing the
operation of equipment and facilities in a building. It uses methods such as demand control, automatic
pattern control, and alarm functions to reduce energy consumption.

The BEMS (Building Energy Management System) proposed in this study is an energy-saving system
based on the output control of air conditioning that has been installed at Hirokawa Enath Co., Ltd.
This is a system in which temperature sensors are installed in each room and the output of the outdoor
units is controlled in order to adjust the temperature optimally and reduce the amount of electricity
used. Specifically, we are planning to introduce the PN-XERO series from Palcosmo Co., Ltd (Nagano
Prefecture).
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Figure 45 PN-XERO System configuration diagram of the series

Source: Palcosmo Co., Ltd website.

Figure 46 shows an example of a system configuration for air conditioning control.
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Figure 46 System configuration example for BEMS air conditioning control

Source: Palcosmo Co., Ltd

This system has been used in several thousand cases in Japan and has produced results in energy and
cost savings.

Since the output control of the air conditioners is managed and controlled centrally by the equipment
manufacturer (Japan), data communication between Vietnam and Japan via the Internet is necessary.
Basically, the models that can be controlled by this system are those manufactured after 2000, but this

needs to be confirmed through a detailed field survey.

5.2. Survey on energy intensive businesses in Soc Trang Province

11 energy-intensive businesses in Soc Trang Province were surveyed about their energy creation and
energy conservation projects with the cooperation of Soc Trang Province, and responses were received

from three locations: one hospital, one fish processing company, and one shrimp farming company.

Table 29 Energy-intensive businesses in Soc Trang Province

No. | Name Situation

Cong ty CP thwc phdm Sao Ta
1 Answered to the survey
(SAOTA FOODS JOINT STOCK)
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They refused to conduct the survey because they

wanted to consider the survey after receiving detailed

2 Cong ty CP thlly san Soc Trang _ ) )
information on renewable energy and energy saving
systems.

L . | Respondents did not want to disclose confidential

3 Cong ty CP ché bién thay san Ut Xi _ _
company information.

A Cong ty CP ché bién thlly san Tai | Respondents did not want to disclose confidential

Kim Anh company information.
s Cong ty TNHH ché bién hai sin | Respondents indicated that they are not interested in
xudt khiu Khanh Hoang solar power generation.
Cong ty CP thiy san sach Viét Nam
6 ( Vietnam Clean  Seafood | Answered to the survey
Corporation)
Respondents did not want to disclose confidential

7 Cong ty TNHH Khanh Stng ) )

company information.
They refused to do the survey because past surveys
Cong ty TNHH TM va dich vu
8 have shown that the factory generates a lot of dust,
Thanh Tin ) .
which affects the solar power generation system.
The company has already installed a solar power
9 Cong ty TNHH ché bién thic phdm | generation system. They refused to do the survey
banh pia-lap xwéng Tan Hué Vién | because they did not want to disclose confidential
company information.
They refused to do the survey because they were not

10 | Cong ty TNHH MTV QNL . .
interested in solar power.

. Bénh vién da khoa Soc Tring (SOC | Have already responded to the survey (but have no

TRANG HOSPITAL )

interest in or plans to install a PV system)

Source: Compiled by Hirokawa Enath Co., Ltd. based on field survey results.

Of these, SOC TRANG HOSPITAL (No. 11) was excluded from the consideration of PV systems

because it has no interest in PV systems and no plans to install them. The remaining companies,

SAOTA FOODS JOINT STOCK COMPANY (a fish processing company) and VIETNAM CLEAN

SEAFOQOD (a frozen shrimp processing company), have interest in and plans to install PV systems,

and further field surveys are needed to finalize the detailed capacity. The final determination of the

detailed capacity will require further field surveys but based on the site owned and the load capacity,

there is a possibility of installing a 720kW PV system (see Appendix at the end of this report for

detailed survey responses).
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Table 30 Companies with the potential to introduce solar power generation systems and BEMS

SAOTA FOODS JOINT | VIETNAM CLEAN | SOC TRANG
STOCK COMPANY SEAFOOD HOSPITAL
Business Type | Fishery processing | Frozen shrimp | Hospital
industry processing
Service 7 :00~17 : 00 3 shifts 24hr shift
System 24 days/month 30 days/month | Continuous
(continuous)
Business Air | GUNTNER GUNTNER TOSHIBA
Conditioning | 3kW X 50 1000kW X 2 1.8kW X700

Electric power

23,870MWh, Year

17,582.5MWh,” Year

5,384.2MWh,” Year

systems to be

introduced

Use of electric | 203.86 million yen 134.27 million yen 45.06 million yen
generation 44,452,530,320VND 29,279,957,300VND 9,825,626,580VND
Solar  power | Interested Interested Not Interested
generation
facilities
Availability of | 6,000 mi Facility Expansion Plan | —
land, etc. Electrical ~ equipment:

500 kW

Fish farm: 150 ha
Potential BEMS BEMS BEMS

Solar power generation
system: Approx. 720 kW
(Assumed based on site

size)

Solar power generation
system: Approx. 720 kW
(Assumed to be 25% of
total compressor

capacity)

Source: Prepared by Hirokawa Enath Co., Ltd. based on field survey results.

5.3. Potential of adopting the project

(1) Profitability (solar power generation system)

In order to improve the accuracy of the upcoming feasibility study, more detailed information such as
the installation cost based on the field study is necessary.
In regard with the attachment 3 at the end of this document, "Simulation of Solar Power System

Installation," if we assume that the total construction cost is about 87 million yen (720 kW) and the
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annual power generation is about 1,220,000 kW, the annual income will be about 10,079,000 yen,
assuming that the power is sold to the power company at the unit price of 8.8 yen/kW. This means that
the construction cost will be recovered in about 8 years. Considering the maintenance and management
costs, interest rates, etc., it would be difficult to make it a stand-alone project, but with JCM's subsidies,
it could be a viable business.

In addition, when reducing the cost of electricity used in factories, the business potential may be upside

down depending on how much the unit price of electricity is set.

(2) CO2 reduction and cost effectiveness (solar power generation system)

i Overview

The GHG emission reductions associated with the installation of a solar power generation system in
Soc Trang Province were evaluated. The results of the survey suggested that solar power generation
systems could be installed in a fish processing company and/or a shrimp processing company. GHG

emission reduction potentials and cost-effectiveness are evaluated for the following case.

Install a 720 kW solar PV system on the premises or roof of a fish processing company

(Saota Foods) and/or a shrimp processing company (Vietnam Clean Seafood)

ii MRV methodology

The GHG emission reductions associated with the installation of a 720 kW solar PV system to
substitute grid electricity and self-generated electricity. A scenario in which all electricity is sold
without in-house consumption was assumed. The MRV methodology “VN_ AMO007: Installation of
Solar PV System (Version 1.0)”, which was approved by the JCM Joint Committee between Japan and
Viet Nam, was referred to as an MRV methodology.

The eligibility requirements (applicability) of the project are as follows. The project under

consideration was assumed as meeting all the requirements.

<Applicability>

(@) The project newly installs solar PV system(s).

(b) The PV modules are certified for design qualifications (IEC 61215, IEC 61646 or IEC 62108)
and safety qualification (IEC 61730-1 and IEC 61730-2).

(¢) The equipment to monitor output power of the solar PV system(s) and irradiance is installed at

the project site.

For estimating the amount of electricity generated by the solar PV systems, the "Emission Reduction

Calculation File: 01 Photovoltaic Power Generation" available on the website for the FY2020 Open
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Call for JCM Model Project was used.

iii Project boundary

The project boundary is generally assumed to be a physical, geographical site where the switching of
energy sources takes place. However, such description was not provided in the MRV methodology.

Therefore, the estimation was made by simply focusing on the information provided in Table 31.

Table 31 GHGs and emission sources subject to estimation

e Subject of
Emission source GHG o Note
estimation
Reference Consumption of grid electricity CO, Yes -
and/or captive electricity
Project Generation of electricity from solar CO, Yes -
PV system(s)

iv Formula for estimating GHG emission reduction amount and the results

GHG emission reductions through the introduction of a 720 kW solar PV system at a fish processing

company and/or a shrimp farming company were calculated using the following formula. As a result,

about 408 tonnes of reduction amount annually was estimated.

ER, = RE, - PE, = RE,

ERp: GHG emission reduction amount in the project period p (tCO2/p)
RE): GHG emissions in the project period p for the reference scenario (tCO2/p)
PE,: GHG emissions in the project period p for the project scenario (tCO2/p)

GHG emissions for the reference scenario

RE, = % (ECjp * EFges)

solar PV system i (tCO2/MWh)

CO2kWh

Source: FY2020 JCM Model Project Application
Guidelines, Attachment "List of CO, Emission
Factors", Emission factors for renewable energy in
cases other than "Replacing on-site power generation

only".

RE): Reference emissions during the period p (tCO2/p)
ECjp: Quantity of electricity consumed or sold to the Subject of monitoring
power company from electricity generated by the
project solar PV system i during the period p
(MWh/p)
EFRE,i: Reference CO2 emission factor for the project Emission factor in Viet Nam:0.333 kg

GHG emissions for the project scenario
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PE,=0

PE;:

Project emissions during the period p (tCO2/p)

Project emissions are not assumed in the
methodology as electricity consumption by any

PV system is negligible.

v Cost-effectiveness

The estimation results for the case where the solar power generation system installed at a fish

processing companies, etc. are shown in Table 5. According to the guidelines for submitting proposals

of JCM Model Project, it states that the Cost-effectiveness of financial support necessary to reduce 1

tonne of GHG emissions should be 4,000 JPY/tCO2eq or lower. It was confirmed that if the minimum

subsidy rate (30%) was applied, the Cost-effectiveness would be 3,800 yen/tCO2, which is less than
4,000 yen/tCO2.

Table 32 Cost-effectiveness

Fish processin
Item P . £
companies, etc.

Note

Number of panels installed

1920

Capacity of solar PV system (kW)

720 | Module output: 375W/module

Total annual power generation
(kWhy)

1,225,486

Initial cost (Yen) (1)

87,000,000

Product lifetime (y)

For “Equipment for the electrical industry,
mainly made of metal” in the Ministerial
Ordinance concerning the Useful Life, etc. of
Depreciable Assets

GHG emission reduction amount

Performance for the entire period of product

6,900 o
(tCO») (2) ’ lifetime
. (MA2)
-effi Y 12
Cost-effectiveness (Yen/tCO:) 500 Note: No subsidy is considered.
Subsidy/(2)
Cost-effectiveness (Yen/tCOz) 3,800 | Note: Formula for the JCM Model Project is

used. Subsidy rate at 30% is assumed.

Vi Implementation system for monitoring

The parameters shown in Table 33 need to be monitored when implementing the project. The

monitoring implementers are also indicated in the table. When applying for the JCM Model Project,

MRYV reporting is required for the period of legal product lifetime of the installed equipment, so the

implementation system for MRV needs to be established. A possible implementation system is shown

in Figure 47.

Table 33 Monitoring parameters

Parameter

Monitoring implementer

Quantity of electricity consumed or sold to the power

Recorded by the solar PV system installers in Japan
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company from electricity generated by the project solar PV | via the Internet.
system i during the period p (MWh/p)

JCM Secretariat (" Datato be collected ¥
Amountof electricity consumed orsold to the

utility from the electricity generated by the
Report ‘[

project's PV system i during the project period
. p(Mwh/p)

Report through
the internet

Partner
Business

Representative
Business

Japan side Viet Nam side
(E.g., Fish processing company)

International Consortium

Figure 47 Draft implementation system for monitoring

vii Further considerations

The MRV evaluation needs to be conducted again once the project details are clarified.

(3) Profitability (BEMS)

Using SOC TRANG HOSPITAL as an example, the annual electricity bill for this survey is
approximately 45 million yen. If we assume that the electricity used for air conditioning accounts for
50% of this amount, it will amount to 22.5 million yen, and if we assume that BEMS will reduce the
electricity bill by 10%, we will be able to save 2.25 million yen per year. Assuming that the cost of the
BEMS equipment is 10 million yen, it is expected to be recovered within five years.

Further field surveys will be necessary in the future to determine the details, such as the percentage of
electricity used for air conditioning, based on the agreement of the users.

The remaining two companies, SAOTA FOODS JOINT STOCK COMPANY (a seafood processing
company) and VIETNAM CLEAN SEAFOOQOD (a frozen shrimp processing company), have freezing
and refrigeration facilities for seafood products. However, because there is a risk of compensation
problems if the introduction of BEMS causes some sort of failure in the operation of the facilities, they

were excluded from the study.

(4) CO2 reduction and cost effectiveness (BEMS)

i Overview

The GHG emission reductions associated with the installation of a building energy management
system (BEMS) in Soc Trang Province were evaluated. The results of the survey suggested that the
BEMS could be installed in a hospital. GHG emission reduction potentials and cost-effectiveness are

evaluated for the following case.
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Install a BEMS at a hospital (SOC TRANG HOSPITAL)

ii MRV methodology

The GHG emission reductions associated with the installation of BEMS to a hospital in Soc Trang
Province was evaluated. The MRV methodology “(Draft) Energy-saving by a building energy
management system (BEMS) (Ver. 3.0) (Summary in Japanese)” was referred to as an MRV
methodology. The methodology is applicable to the project that achieve a reduction in CO2 emissions
compared to the reference scenario by improving the efficiency of electricity and fossil fuel use
through the installation of BEMS in existing buildings (buildings, etc.).

The eligibility requirements (applicability) of the project are as follows. The project under

consideration was assumed as meeting all the requirements.

<Applicability>

() BEMS must be installed in existing buildings.

(b) BEMS must be used to manage the operation of equipment, facilities, etc. in accordance with the
indoor environment in order to reduce the amount of energy used.

(c) Contracts, etc., must guarantee that the actual results of efficiency improvement will be reported
by BEMS providers on a regular basis (at least once every six months) to building owners and

other beneficiaries of the energy reduction effects of BEMS after installation.

iii Project boundary
The CO2 emissions from the entire building, including the energy-using facilities that are subject to
management by BEMS, as well as the CO2 emissions associated with the electricity used by BEMS

itself, were the subject of estimation.

Table 34 GHGs and emission sources subject to estimation

L. Subject of
Emission source GHG L Note
estimation

Electricity consumption without
Reference ) ) CO2 Yes —
efficiency improvement by BEMS

. Electricity consumption with
Project ) ) CO2 Yes —
efficiency improvement by BEMS

iv Formula for estimating GHG emission reduction amount and the results
GHG emission reductions at a hospital in Soc Trang Province were calculated using the following

formula. Assuming that energy-saving effect of BEMS is 10%, the hospital is expected to reduce its
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CO; emissions by about 246 tonnes per year.

ER, = RE, - PE, (- Ly)

ERy: GHG emission reduction amount (t CO2 eq./y)

REy: GHG emissions for the reference scenario (t CO: eq./y)
PEy: GHG emissions for the project scenario (t CO2 eq./y)
Ly: Leakage emissions Not: Assumed no leakage.

GHG emissions for the reference scenario

RE, = ( PEC, * EF., + X( PFCi, * NCVi, * EFy,,)) / [100% - { EER; + S,(EER})}]

introduction of individual equipment k (%)

REy: GHG emissions for the reference scenario (t CO:2 eq./y)

PECy Electricity consumption of the subject company in the See "GHG emissions for the project
project (MWh/y) scenario” below.

EFcy Emission factor for electricity (tCO2/MWh)

PFCiy Amount of fossil fuel i used in the subject company in
the project (kl, t, 1000Nm3 /y)

NCViy Calorific value of fossil fuel i (GJ/k], t, 1000Nm3)

EFfiy Emission factor for fossil fuel i (tCO2/GJ)

EER; Energy use efficiency improvement rate by EMS (%) Default value is 1% for the methodology.

EERk Energy use efficiency improvement rate through the Examples of individual equipment in the

"Air Conditioning" category include: air
conditioner outdoor air intake control,
variable air volume air conditioners,
power-saving operation control
(intermittent operation), temperature set
point relaxation, and replacement with
high-efficiency PACs. Default values are

given in Table 2 of the methodology.

GHG emissions for the project scenario

PE, = PEC, * EF., + £( PFCi, * NCVi, * EFy;y )

PE,: GHG emissions for the project scenario (t CO2 eq./y)

PECy Electricity consumption of the subject company in the | Subject of monitoring

project (MWh/y)

EFey Emission factor for electricity (tCO2/MWh) Emission factor of grid electricity in Viet
Nam

PFCiy Amount of fossil fuel i used in the subject company Subject of monitoring

in the project (kl, t, 1000Nm3 /y)

NCViy Calorific value of fossil fuel i (GJ/kl, t, 1000Nm3) Either the default value (e @GJ/ kI, t,
1000Nm3) or the actual measured value
held by the project proponent can be used.

EFtiy Emission factor for fossil fuel i (tCO2/GJ) IPCC default value

<About the performance of BEMS>
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In this project, the CO; emission reduction rate associated with the introduction of BEMS was assumed
to be 10%, based on actual results in Japan. The performance results by introduction of BEMS at a
hospital is shown below, which showed an effect of approximately 13% reduction. There are many
other examples of BEMS installations, and the same level of reduction has been confirmed for them

as well.

Performance summary for a Hospital in Japan

* Amount used the year before the * Unit price for basic * Unit price for * Unit price for other than
BEMS introduction: 1,173,324 kWh charge: 2008 Yen summer: 13.8 Yen summer: 12.8 Yen
M Actual results
7] SH 3] 78 3] )] s 108 118 128 1A 28 38 i

Expected 1.637kWh|  616kWh| 2.325kWh| 9.519kWh| 11,160kWh| 3.819kWh| 20,076xWh| 882kWh| 5.449xWh|12.732kWh| 15,723kWh|11,008kWh| 6.475kWh| 81.345kWh
effect 20.954F9] 78853 29,760F3|131.362F3)|154.008F3| 52.702F9] 396.671F9| 11.290F| 69.747F|162.970F3(201.254F |140.902F]| 82.880F1] 1,065,714
Actual 2.761kWn| 1.987kWhn| 5.854kWh| 11,652kWh|12.762kWh| 7.947«xWh|  42.963xWh{ 2 487kWh|13.747kWh|27.635kWh|25,030kWh|22.412kWh| 16,04 1kWh| 150,314kWh)
effect 35.341/| 25.434/9| 74.931/9[160.800F3[176.111F IOS.GSSW 582.286F9| 31.834/4(175.962F3|353,723F1|320.383F |286.872F) 205,3185'1956‘378}“

Figure 48 Performance of introducing BEMS at a hospital in Japan

v Cost-effectiveness

The estimation results for the case where the BEMS installed at a hospital in Soc Trang Province are
shown in Table 8. According to the guidelines for submitting proposals of JCM Model Project, it states
that the Cost-effectiveness of financial support necessary to reduce 1 tonne of GHG emissions should
be 4,000 JPY/tCO2eq or lower. It was confirmed that if the minimum subsidy rate (30%) was applied,
the Cost-effectiveness would be 810 yen/tCO2, which is far less than 4,000 yen/tCO2.

Table 35 Cost-effectiveness

Item Hospital Note
Initial cost (Yen) (1) 10,000,000
Electricity consumption at a 5.400.000 50% of this is assumed to be from air
hospital (MWh/y) 7 conditioners
Energy saving effect through BEMS 10%

For “Other items” pf “Electrical equipment
attached to buildings” in the Ministerial

P lifeti 1
roduct lifetime (y) > Ordinance concerning the Useful Life, etc. of
Depreciable Assets
GHG emission reduction amount Performance for the entire period of product
3,700 | .. .
(tCO2) (2) lifetime
: (HA2)
Cost-effect Yen/tCO 2,700 - .
ost-effectiveness (Yen ?) ’ Note: No subsidy is considered.
Subsidy/(2)
Cost-effectiveness (Yen/tCOz) 810 | Note: Formula for the JCM Model Project is

used. Subsidy rate at 30% is assumed.
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vi Implementation system for monitoring

The parameters shown in Table 36 need to be monitored when implementing the project. The
monitoring implementers are also indicated. When applying for the JCM Model Project, MRV
reporting is required for the entire period of legal product lifetime, so the implementation system for

MRYV needs to be established. A possible implementation system is shown in Figure 49.

Table 36 Monitoring parameters

Parameter Monitoring implementer
Electricity consumption at a building (MWh/y) Recorded by the building owner

Fuel consumption at a building (kl, t, 1000Nm3 /y) Recorded by the building owner

ICM Secretariat (" Data to be collected ;
* Electricity consumption of the subject facility

(MWh/year)
Report [

* Amountoffossil fueliusedinthetarget
\___ facility (kl, t, LOOONm3/year)

Report through
the internet

Partner
Business

Representative
Business

lapan side Viet Nam side
(E.g., Hospital)

International Consortium

Figure 49 Draft implementation system for monitoring

Vvii Further considerations

In the MRV methodology for BEMS, reference emissions are estimated based on the amount of
electricity consumed at a building where the BEMS is installed, the rate of improvement in energy use
efficiency through the EMS, and the rate of improvement in energy use efficiency through the
installation of individual equipment. However, those equipment were not specified in the estimation.

The MRV evaluation should therefore be conducted again once the details of the project are clarified.

5.4. Future prospect

As a result of this year's survey, we found that SAOTA FOODS JOINT STOCK COMPANY (a fish
processing company) and VIETNAM CLEAN SEAFOOD (a frozen shrimp processing company)
have the potential to install solar power generation systems, and SOC TRANG HOSPITAL has the
potential to install a BEMS. In addition, SOC TRANG HOSPITAL has the possibility of installing
BEMS.

Although we were unable to travel to the site this year due to the new coronavirus epidemic, we hope
to conduct a more detailed survey of existing facilities and equipment installation in cooperation with

users based on the results of this year's survey in the next and subsequent years.

95



6. Others
A seminar organized by the Ministry of the Environment on the City-to-City Collaboration Project for
the Realization of a Decarbonizing Society was held in an online format on February 1, 2021.

The program is as follows.

Seminar on City-to-City Collaboration for Creating a Zero-carbon Society
Program for the section closed seminar

Date & Time: February 1°* (Mon.) 14:00-16:00 (Japan Standard Time *see below for your time zone)

Place: Zoom (https://zoom.us/meeting/register/tJ0gd-6pgDOgHN1QY80czW1X1pSVVEDYKjYk)
Language: Japanese & English (Simultaneous translation available)
Participants: Project members involved in the FY2020 C2C Collaboration Programme
Time Contents
14:00 Opening remarks

Ryuzo Sugimoto Director, International Cooperation and Sustainable Infrastructure office, Global
Environmental Bureau, Ministry of the Environment, Japan (MOEJ)

14:05 Outline of the support menu for building a decarbonized society

Japan's Measures to Build a Zero-carbon Society

Ryuzo Sugimoto Director, International Cooperation and Sustainable Infrastructure office,
MOEJ

Trends related to JCM and the adoption of JCM Model Projects
Kazuhisa Koakutsu Director of International Negotiations, Market Mechanisms Office,
Climate Change Policy Division, MOEJ

Introduction of Japan Fund for the Joint Crediting Mechanism (JFJICM)

Shintaro Fujii Environment and Climate Change Specialist, Climate Change and Disaster Risk
Management Division, Sustainable Development and Climate Change Department, Asian
Development Bank (ADB)

Q&A

14:55 [Panel discussion] How can we proceed projects in the corona era?

Panelists:

- Ryuzo Sugimoto Director, International Cooperation and Sustainable Infrastructure office,
MOEJ

- Yuichi Arita Director, Kitakyushu Asian Center for Low Carbon Society, Environment Bureau,
City of Kitakyushu

- Masaru Ishikawa Acting General Manager, International Environment Dept., Nippon Koei Co.,
Ltd.

- Masanori Fujii Project Manager, International Projects Division, Oriental Consultants Co., Ltd.

- Yuka Shinohara Manager, Corporate Sales Division, Business Development Support Team,
H.LS. Co., Ltd.

- Kensuke Ezoe Corporate Sales Division, Business Development Support Team, H.l.S. Co., Ltd.

Facilitator:
- Shiko Hayashi Programme Director, Kitakyushu Urban Centre, IGES

Q&A
End of the program (16:00)

In preparation for this seminar, we prepared a PowerPoint presentation with audio to introduce the
"Project to Promote the Formation of an Autonomous Decarbonized Society through City-to-City
Collaboration between Hiroshima Prefecture and Soc Trang Province, Vietnam" and introduced the

project to the people concerned (see the next section).
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Project to Promote the Formation
of an Autonomous
Decarbonized Society through
City-to-City Collaboration
between Hiroshima Prefecture
and Soc Trang Province,
Vietnam

February 2021

Hiroyuki Yanagida

E-Square Inc. )
{:
. 1. Introduction of Hiroshima and Soc Trang
Hiroshima Prefecture, Japan Soc Trang Province, Socialist
Republic of Vietnam.
s
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. 2. Project Overview

(D Establishing a mechanism to
continuously create projects through the
establishment of the "Hiroshima-Soc

@ Knowledge transfer on the know-how
of Hiroshima Prefecture to introduce
community-based renewable energy

Trang City to City Collaboration Council”.

Companies
from
Hiroshima

Soc Trang
Province

Hiroshima
Prefecture

Hiroshima - Soc Trang
City to City Collaboration
Council (ter ative name)

Selection and matehing of
promising projects

M0 / UOIEZIUBGE23

g
g
T
a
g
3
z
&
3
e
H
&

Basic survey

Implementation
of F5

returned to the community.

Part of the revenue is Electricit

renewable
energy
levies

Government

Investment | subsidy|

Operation

Mega solar plant

decarbonization and low-carbon technologies

projects created from the "Hiroshima-Soc Trang City to City Collabo

@ Implementation of FS by companies in Hiroshima Prefecture with

Companies from Hiroshima with decarbonization and low-carbon technology conduct FS. In FY2020, FS for a fuel
conversion project for a coal boiler that uses rice husk briquettes (Tremso Co., Ltd.) and PV system and BEMS
intreduction project (Hirckawa Enath Co., Ltd.) will be carried out. From FY2021 onwards, feasibility studies on

ration Council” will be carried out.

eI

Copyright ® 2021 E-Square Inc.

. 3. Project Implementation System

4 Inter-city collaboration )
agreement
Hiroshima Prefecture _ Soc Trang Province
Cooperation / Support ‘
(—\ "\ f\
e Study / Survey CONG TY TNHH THUONG MAI -
G 2k VA DICH VU THANH TIN b=
(Rice Miller) =
- Support (Local partner candidate) 3 E
s e 2
o [
© H T 1 | Implementation of F8 on — o
- s decarbonization/low- Coal boiler user companies in o5
Business Prom carbon technologies Mekong Delta area -
Implementation of FS on =
Tromso Co., Ltd. rice husk briguettes &
. Implementation of FS on : b b o
u Hirokawa Enath Co., Ltd. [t co?oliw’swﬁpm;h i:lz':)cal'?cr;;::“y u
o Survey and finance i i
Hiroshima Bank, Ltd., bl province (11 candidates)
(. = Z J
Copyright ® 2021 E-Square Inc.
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. 4. Collaboration plan of Hiroshima and Soc Trang Province

JETROIRIT projects
*Visited each other

*Held business matching session‘s

esin the past &

2013 - 2016 2017 - 2019

o-City

Collaboration project

2020 - 2022 2023 - 2025

Future

on

2026 — 2028

2029-2031

* Concluded a memorandumon the environmental purification industry.
SupportB to B matching
Generate B to G projects.

cooperation

.y

Supportcompanies in Hiroshimato pmmogmelrbusmess with the established supportdeskin Vietnam.

> |

FIS phase

Project Start

Project to introduce renewable energy, which will return some ofthe profit to the local community.

A |

Hiroshima and Séc Trang City-to-City Collaboration

Council project (tentative name).

>

Transition phase

>

Self-propelled phase

Private companiesto create new businesses
without any coordination by governments.

Create projects through Japan Platform for Environmentally Sustainable Infrastructure
(JPESI)} by the Ministry of the Environment.

4

Copyright ® 2021 E-Square Inc.

E-SQUARE

Thank you very much
for your attention!
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7. Attachment

(1) Collaboration between Hiroshima Prefecture and Soc Trang Province

Collaboration between Hiroshima Prefecture and Soc Tran Province

Hiroshima Prefectural Government
Foreign business division in Commerce, Industry and Labor Bureau

Activities of Soc Trang Province and Hiroshima Prefecture for Support, Cooperation,
Project Research, etc.

2013 | April Application for and adoption of the Japan External Trade Organization (JETRQ) Regional Industry Tie-up (RIT) preliminary
survey programtargeting southern Vietnam

.| [Purpose] Survey on environmentalneeds inthe MekongDeltaregion. . ...

Held a business meeting in Ho Chi Minh (12 Hireshima companies, 28 local companies, 51 business taks)

* Staff of the Soc Trang Province People’s Committee attended the business meeting. Interviewed them about environmental
o lssuesintneprovinge.

October Staff of the Prefectural Government and JETRO visited Can Tha City and Soc Trang Province

[Purpose] Survey on whetherthere are specificneeds that can be matched with local companies inthe prefecture

[Resulis] Understood needs for securing water purification in rural areas, effective use of rice husks, high-guality compost
manufacturing technology, and pollution control of aquaculture ponds

20714 | January Staff of the Prefectural Government and JETRO visited Can Tha City and Soc Trang Province

[Purpose] To request, in both regions, implementation ofthe FY2014 RIT program and cooperation

[Results] There were no exchanges with other spedfied regions in Japan, and they agreed to engage in exchanges with the

SulyT

(People’s Committee Vice Chairman Tri, Deputy Director of Resources and Environment Department Thanh)
[Purpose] To promote faciities and local companies in the prefecture to executives of Soc Trang Province in preparation for

August Staff of the Prefectural Government andlocal companiesinthe prefecture visited Soc Trang Province
[Purpose] Discussion onthe shrimp farm water purification project
Cioieri... | [Results]Agreementto conducta demenstration PIOIBCt .
October Staff of the Prefectural Government and local companiesinthe prefecture visited Soc Trang Province
[Purpose] Discussion on contracts for smallwater purifiers
... | [Result] Contract agreement (Agricultural Water Center, SocTrang Province) ... ...
November | Invited executives of Soc Trang Province andlocal companies inthe province to Hiroshima Prefecture
(People’s Committee Vice Chaiman Tri, Director of Resources and Environment Department Anh, four executives of local
companiesin Soc Trang Province)
[Purpose] Business meetings with local companies
[Results] Signed memoranda of understanding regarding the sale of smal water purifiers and demonstration tests for water
purification at shrimp farms
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Activities of Soc Trang Province and Hiroshima Prefecture for Support, Cooperation,
Project Research, etc.

2015 | January

Prefectural government staff visited Soc Trang Province

[Purpose] Detailed discussions on contracts for small water purifiers and demonstration tests for water purification at shrimp
farms

Staff of the Prefectural Government and local companies inthe prefecture visited Soc Trang Frovince, 777
[Purpose] Detailed discussions on contracts for small water purifiers and demanstration tests for water purification at shrimp
farms

| [Results] Agreement on contractdetails, and detailed discussions onthe demonstrationtest

| Prefectural government staffvisited Sochahg Province

Prefectural govemment staff visited Soc Trang Provinge. T
[Purpose] Selection of companiesto be invited to Hiroshima (by using the JETRO RIT program)

[Results] Interviewed seven companies selected by Soc Trang Province and selected five companies with a high probability
of concluding a contract

Jduly

Prefectural government staff visited Soc Trang Province

[Purpose] Discussions on invitation to Hiroshima and applications of small water purifiersin otherfaciliies

[Results] Agreed to hold a seminar on the environmental products and technologies of companies in Hiroshima for
emvironmental sanitation and water purification centers in each province of the Mekong Delta region. Signed a contract for
sales of small water purifiers (Soc Trang Province Rural Environmental Sanitation and Water Purification Center and Emax
Co., Ltd.)

August
‘September
November
‘November |

December

Invited executives of Soc Trang Province andlocal companies inthe province to Hiroshima Prefecture
(People’s Committee Vice Chaimman Tung, Deputy Director of Resources and Environment Department Tang, four executives

| oflocal companies in SocTrang Provinge)

Prefectural govemnmentstaffvisited Soc Trang Provinge. T
[Purpose] Discussions on a seminar for water purification centers, detailed discussions on demonstration tests for water

Staff of the Prefectural Government andlocal companiesinthe prefecture visited Soc Trang Province

| [Purposel Towitness the demonstration testforwater purificafion atshrimpfarms ...,

Invited Mr._Dung, Director of SocTrang Province Rural Environmental Saniation and Water Purification Centerto Hiroshima

Activities of Soc Trang Province and Hiroshima Prefecture for Support, Cooperation,
Project Research, etc.

2016 | January

Staff of the Prefectural Government andlocal companiesinthe prefecture visited Soc Trang Province

Prefectural govemment staffvisited Soc Trang Provinee, 7T T
[Purpose] Discussions on the demonstration testto spread rice huskfermented liquid andthe promotion of water purifiers

June

August’
September

‘November |

Staff of the Prefectural Government andlecal companiesinthe prefecture visited Soc Trang Province

[Purpose] Visit to People’s Committee Vice Chaimman Tri, Resources and Environment Department, and water purification
| Prefectural government staff visited Soc Trang Pravinge, 77T

[Purpose] Selection of companiesto be invited to Hiroshima (by usingthe JETRO RIT program}

[Results] Interviewed five companies selected by the Soc Trang Province People's Committee and selected three companies

| with a high probability of concluding a contract

Staff of the Prefectural Government andlocal companiesin the prefecture visited Soc Trang Province

| [Purposelinterview with two companies selected bythe Soc Trang Province People’s Committee

Invited executives of Soc Trang Province and three promising local companies to Hiroshima Prefecture (using the JETRO RIT
L PTBOTBIM) e
Heid the Mekong Delta Business Matching Seminarin Soc Trang Province

{Participants from Vietnam: 63 peaple from administrative organizations, 75 people from companies / 25 participants
from Japan (six companies))

2017 | February

June

Waren T Staff of

Staff of the Prefectural Government andlocal companiesinthe prefecture visited Soc Trang Province

companiesinthe prefe ed Soc Trang Pro
[Purpose] Visit to People’s Committee, Resources and Environment Deparment, Natural Environment Center, and Shrimp
Association

| invited executives of Soc Trang Provinca to Hiroshima (People’s Committes Vice Chairman Hieu, Deputy Director of

Resources and Environment Department Dan)

Invited executives of Soc Trang Province to Hiroshima Prefecture using the Promising Asian Leader Invitation Program ofthe
| Institute for International Studies and Training, andintroducedtechnplogies oflocal companiesinthe prefecture |

Prefectural government staff visited Soc Trang Province

[Purpose] Visitto Resources and Environment Depariment and water purification centers

MNovember

Held the Mekong Delta Business Matching Seminar

(Participants from Vietnam: 60 people from administrative organizations, 180 people from companies | 37
participants from Japan (eight companies))

Signed a memorandum of understanding with Soc Trang Province regarding cooperation in the field of the
Staff of the Prefectural Government andlocal companiesinthe prefecture visited Soc Trang Province

[Purpose] Visit to People’s Committee, Resources and Environment Department, Rural Development Department, water

purification centers, Water Supply Public Corporation, and Waste Management Public Corporation
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Activities of Soc Trang Province and Hiroshima Prefecture for Support, Cooperation,

Project Research, e

tc.

2018 | January

December

| [Purp

Staff of the Prefectural Government and local companiesinthe prefecture visited Soc Trang Province
i Department, water purificati nters, and shri
ompaniesinthe pref Soc Trang
[Purposelvisitio Respurcesand Environment Departmentand lanal shrimp farming companies ...,
Prefectural government staff visited Soc Trang Province

[Purpose] Visit to People’s Committee Vice Chaimman Hieu, Resources and Environment Depariment, Fisheries Department,
water purification centers, andSocTrang Province Industrial Park
Staff of the Prefectural Government and local companiesinthe prefecture visited Soc Trang Province

[Purpose] Visit to People’s Committee Vice Chaiman Hieu, Resources and Environment Depariment, Fisheries Department,

ompanies

Staff of the Prefectural Government and local companiesinfhe prefecture visited Soc Trang Province. T
[Purpose] Visit to People’s Committee Vice Chaiman Hieu, Resources and Environment Department, Waste Management
Public Corparation, and shrimp farms

2019 | January

December

| Staff of the Prefectural Government and local companiesinthe prefecture visited Soc Trang Province
(Visit to People’s Committee Vice Chaimnan Hieu, Resources and Environment Department, Soc Trang Province waste

Invited staff rovince Resources and Environment Department usin
i istry of the Environment and i r

Staff of the Prefectural Government and local companiesinthe prefecture visited Soc Trang Province

(Visit to People’s Committee Vice Chairman Hieu, Resources and Envirenment Depariment, shimp farms, and Soc Trang
Provinge INAUSITALPATKD | ittt et ei et ekt e e ee e e ab e e et e e e
Staff of the Prefectural Government andlocal companiesinthe prefecture visited Soc Trang Province

(Visitto People’s Committee Vice Chaimman Hieu, Resources and Environment Depariment, Fisheries Department, and water
purification centers)

2020 | January

February

Invited waste collection andtransportation companiesin Soc Trang Province to Hiroshima Prefecture

Visitto waste collection andiransporafion companiesinthe prefecture | .. e
Invited staff of Soc Trang Province Resources and Environment Depariment using the “Workshop for Promoting Inter-city
Collaboration for Building a Decarbonized Sodety” sponsored by the Ministry of the Environment and the Research Institute
for Global Enviranmental Strategies

Major Exchange Activities between Hiroshima Prefecture and Soc Trang Province

Event Overview
November Held a seminar for rural environmental | Introduction of water purification technologies of local companies in the
2015 sanitation and water purification prefecture to rural environmental sanitation and water purification centers
centers in six provinces in the Mekong Delta region
November Held the Mekong Delta Business A business matching seminar between administrative personnel and
2016 Matching Seminar companies of 13 municipalities in the Mekong Delta region and local
companies in Hiroshima Prefecture, all of which are related to
September | Held the Mekong Delta Business environmental technologies and services
2017 Matching Seminar At the beginning of the seminar, the Hiroshima Prefectural Govemment
and Soc Trang Province signed a cooperation agreement in the field of the
Signed a cooperation agreement with | environmental purification industry.
Soc Trang Province in the field of the
environmental purification industry
February With the aim of transforming the shrimp farming business into a
2019 sustainable industry, a business matching seminar was held for shrimp
Held a seminar on environmental farming companies and administrative personnel in the Mekong Delta
technologies for sustainable shrimp region, and local companies in Hiroshima Prefecture possessing unique
aquaculture environmental technologies

At the seminar, a greeting speech was given by Mr. Kawakami, Japanese
Consul Generalin Ho Chi Minh City.

A greeting speech by Mr. Kawakami, Japanese

W 1St
METE

o (M e T

VND Thish ™

UBND Tk S Trimg
TR

KET NOIDOANH NGHIEP GITA KHU .\‘l"('
DONG BANG SONGCUTU LONG VA

MoU signing ceremony at the Mekong Delta Business

Consul General in Ho Chi Minh City. (Feb,2019) Matching Seminar (Sep.2017)
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(2) Presentation materials by Hiroshima Prefecture at the 3rd Japan Platform for Redesign:

Sustainable Infrastructure (JPRSI) seminar for members

Promotion of Overseas Development of
Environmental Infrastructures through City-to-City
Collaboration: Initiatives in Hiroshima Prefecture

¢

January 2021
Foreign Business Division,
Commerce, Industry and Labor Bureau
Hiroshima Prefectural Government

Environmental Remediation Industrial Cluster H .
) . IROSHIMAT T
Formation Project

@ Basic policy of the initiative
(T)Business development utilizing the excellent environmental technologies and production capabilities
possessed by companies in the prefecture
Z)Business development with a focus on Asia, where environmental problems are becoming more serious
® Business target (sales of environment-related companies in the prefecture)
FY 2012: 100 billion yen - FY 2020: 150 billion yen

< Main projects supported >

Atmosphere & Soil
Purification

>
e

\ 150 billion yen

100

O

Water
Purification

& Treatment

2%
V.

Sustainable Agriculture ‘Waste Treatment

FY2012 FY2020 & Fishery & Recycling
——— —— £
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Past Activities HIROSHIM'Aﬁ

4
Foundation Building for Overseas
Business Development

"5

2 ]
Self-reliant Growth
ofthe Clusters

Acceleration of Overseas Business
Development

® ® Establishment of a promotion system [Hiroshima Environmental Business Promotion Council)
-
.’L_. ® Conclusion of Mol with overseas cities and organizations
- -
Foundation ® Building Relationships with Overseas Cities

Building (JETRO Regional Industry Tie-Up (RIT) Program, JICA Grassroots Technical Cooperation Project)

® TFoster momentum for
overseas expansion

(Participation in exhibitions,

business meetings, etc.)

®  Subsidy for overseas business
Business development activities
Support (market research, local

promotions, etc.)

® Business model development
(Supporting discovery of individual
projects)

® Full-scale corporate activities
(Utilization of city-to-city collaboration

projects, etc.)
Subsidy for overseas

development activities
(Demonstration projects,
establishment of bases, etc.)

® Supporting expansion of new
business partners
(Europe, etc.)

e
®  China (Sichuan Province)
® Vietnam (Can Tho City, Soc Trang Province)
Focused Areas ® Indonesia (West Java Province) ® Curope

Environmental Business Promotion System HIROSHIM'Aﬁ

Human Resource

and Budget
B H Create
. business
Hiroshima Environmental Business Hiroshima
Promotion Council Prefecture .
+ Link
Collaboration business
176 companies and organizations Agreement
| | @ Share
| Knowhow
g e J
I 4] mm /,
" = Risk
BANK 4
En\nronment—_ Universities Fm_anglal Hedge
related companies Institutions
_——
) === 2 B &
JETRO JicA’ Fimwm 4.2

Lanse®
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Exa

mples of the Council's Activities HirosSHIMATH

< Training for Indonesian Administrative Staff in Hiroshima > < General Meeting (Business Report Meeting) in Hiroshima> _

Overseas Support System _
and Partners which Agreement Concluded HirosHIMATE

Cude

<

Vietnam

Indonesia

"Soc Trang Province (Bureau of Natural Resources and
Environment)

*Can Tho City (Bureau of Natural Resources and
Environment)

Support Desk

*Indonesian Association of Environmental Pollution
Managers (APPLI)
*Indonesian Agency for Technology Evaluation and
Application (BPPT)

Coordinator

Office

"Greentech Cluster (Graz, Austria)

Coordinator " Greentech Initiative East Germany (Dresden, Germany)

Europe

* Hiroshima-Sichuan
China Business Exchange "Sichuan Province (Agency of Ecology and Environment)

Outline of the partners which agreement concluded
Soc Trang Province: A province located in the Mekong Delta in southern Vietnam. Population: 1.62 million
Can Tho City: The largest city in the Mekong Delta in southern Vietnam. Population: 1.19 million

Indonesian Association of Environmental Pollution Managers (APPLI): Pollution control managers' organization (about
1,800 members)

Indonesian Agency for Technology Evaluation and Application (BPPT): Government research organization that evaluates
and applies technologies needed in the country

Sichuan Province: An inland province of China. Population: 82.62 million. Sichuan is the recipient of Hiroshima Prefecture’s
friendship and economic exchange agreements. Provincial capital: Chengdu

Greentech cluster: 270 environment-related member companies (waste treatment, renewable energy, etc.)

Greentech Initiative East Germany: Approx. 3,000 environment-related member companies (water treatment, waste 6
treatment, etc.)

105




Details of Collaboration with Overseas Cities L
: s HIROSHIMAﬁi
in Vietnam

® Partners which Agreement Concluded: Can Tho City (Bureau of Natural Resources and Environment), Soc
Trang Province (Bureau of Natural Resources and Environment)

® Method of Relationship Building: JETRO Interregional Exchange Support Project (2013-2016)
® Date of the Agreement Concluded: September 2017
® Details of the agreement: Cooperation on economic exchange in the field of environmental remediation

Han Chi dao Tay Nam Bo (B0 1IST
UBND Tanh phi Can Ve s nAal

UBND Tinh Séc Trang

Hoi thao
KET NOI DOANH NGHIEP GIT'A KHU
PONG BANG SONGCU'U LONG V
' * I SHIMA '

< Agreement signing ceremony with Can Tho City and Soc Trang < Environmental Business Semiar at Can Tho City >
Province >
7
Case Studies of Environmental Challenges H ATT
IROSHIMA

in Can Tho City and Soc Trang Province

| Yy 4 - T T

. =
* )J | = S “ ”~ o
Fr s :

* Effective usa oFrca hosks < Purification of water quality in shrimp ponds and8
surrounding rivers >
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Examples of Solutions by Local Businesses
in Hiroshima Prefecture at Viethnam

HirRoSHIMATT

Creating a low-carbon, recycling-oriented society through the utilization of rice husks

Ministry of the Environment: City-to-City Collaboration Project for Realization of a Decarbonized Society (2019-)
E

Resource Circulation
Livestock bedding or culture soil, etc.

Biomass
Utilization
Coal-fired power
plants and boilers,
etc.

Curl Chips

Agricultural Land  Rjce Husks

» Preventing Infectious Diseases by Spreading the Use of Water Purifiers Using Rice Husk Activated
Carbon

Briquette Machine

UNIDO: Project to support overseas Japanese companies through demonstration and transfer of STePP technology

for the prevention of infectious diseases in developing countries (2020-)

Securing safe water
Demonstration at schools,

[71 Reduction of
) waste plastic
.+ Drinking water

o

= —

Changetoa water\
| purifier .
------------------- Water Purifier

(Rice Husk Kctivated Carbon Filter)

Water Server

hospitals, etc.

-

Soc Trang Province
Rural Environmental Sanitation
and Water Purification Center

a1
(2] 6

Activities of Local Businesses
of Hiroshima Prefecture in Vietham

3. — —— -

< Business meeting at Soc Trang Provincial Rural Environmental

Sanitation and Water Purification Center >

HirRoSHIMATT

< Training for Vietnamese Companies in Hiroshima >

10
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Details of Colladoration with Overseas Cities HIR SHI'MAﬁ
(Organizations) in Indonesia 0

® Partners which Agreement Concluded: Indonesian Association of Environmental Pollution Managers (APPLI),
Indonesian Agency for Technology Evaluation and Application (BPPT)

® Method of Relationship Building: JETRO Inter-regional Exchange Support Business (2015-2018), JICA Grassroots
Technology Collaboration Business (2016-2018)

® Date of the Agreement Concluded: May 2019- (APPLI), December 2016- (BPPT)

® Details of the agreement: Cooperation on economic exchange in the field of environmental remediation (APPLI)
Support for market research and technical evaluation of introduced technologies (BPPT)

\
< Agreement signing ceremony with APPLI in Bandung > < Environmental Business Seminar in Bandung >
11
Case Studies of Environmental Challenges H VATT
IROSHIMA

in Indonesia

< Purification of Dyeing Wastewater from Chitarum River < Industrial Wastewater Treatment in Palm Oil Mills >
and Other rivers > 12
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Examples of Solutions by Local Businesses H GATT
of Hiroshima Prefecture in Indonesia IROSHIMA

# Highly concentrated wastewater treatment with biogas recovery in a palm oil mill
Ministry of the Environment: Project for the promotion of co-benefits-based environmental pollution
controlin Asia (2017-2018)

JICA: Project feasibility study (2018-2020)

@ Biogas Utilization

Gas Recovery ﬂ EFIJI
A/ C0OD=50,000ppm On-site Use (electricity and

-“"'- % » == steam)

Palm Oil Mills | s
s e
e g
3 }l — | |
EGSB (f:\:iali:;vsusatar‘treaiment Selling Electricity

/ 3 Biomass Utilization
Using dried sludge as a substitute for coconut
shells used as fuel in factories
—
oo P S—
1O | IR ————

Water Purification N
Recyeling
Dried sludge . Sales of substituted
[Biofuel]g Biomass Power Generator coconutsshetll: *
13

Activities of Local Businesses HirosHivATE
of Hiroshima Prefecture in Indonesia
&% N

< Demonstration of Decolorization Technology
Palm Oil Mill (PTPN7) > for Dyeing Wastewater at NEDO >

14
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Conclusion HIROSHIM’AW

® Challenges Recognized by Hiroshima Prefecture

v' Establishment of a system to conduct continuous sales activities for the dissemination of the
technology

v’ Create a system that enables us to propose high value-added solutions

v Propose a business model based on the experience of public infrastructure and
environmental policy in the prefecture

v’ Support for the creation of new environmental technologies that will become the core of
future industries, etc.

® Expectations for the Japan Platform for Redesign: Sustainable Infrastructure
(Ministry of the Environment)

v’ Sharing of effective means, support systems, know-how, etc. for overseas development of
environmental infrastructure

v Promotion of collaboration among companies and local governments for overseas
deployment of environmental infrastructure

v Sharing information on environmental needs and technology trends in overseas cities, etc.
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(3) Compositional analysis data on rice husk solid fuel and rice husk

B Fu

Analysis test report

EB&EB . 2008507
BEAERS - ForNIT

o |
Sample code co | cor | mow | sow | |

" Filng | L S g rlf'Jll'l:rr.p"‘.l' i

Eie huskbrig uette L 1k | Undesected | |
|

BLER TR ]

Q0 SR SIS KINT FIAR RN R HNER (HASOTRY 2 -HE)
= WO, B X FATRE S HE
BT R R L R L RTTEE P TR T RS T T

= ) JFET 9/ —FiA s (JFE-TEC)
e A FESRE LR

CRRAUNNER B [(WE 25—LA®  F721=0001
TEL Q840048141 3T FAX OBSB&5)30E0

#X F5
Analysis test report
&H . 2008/5/26 .
EMES . F0800261
—
Sample code H2 | o2 | N2 | co | cHa | coz |caHa (ks
[ Units 1] % % % % % % % %
Rice husk briguette 0.70 | 438 | 11.1 | 4.6 0.7 | 391 0.3 5.3

[# =] 753k]
BIARHEBRS &

@ JFETY/) Y —FHA R (JFE-TEC)
S -FHEERE  BILEER

LEESELNHE FE UFE RF—L#HR)  T721-0931
TEL 084(945)4137 FAX 084(945)3989

& WTF
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H Fo Analysis test report

[_Reguester | Tromso Co,, Ltd. |EE . 2007/ 12/20
Requester e TromsoCo, Ltd, ]
Analysis of rice husk_briguette ash composition BHEEE - FO701332
— g
Analysis item
Sample code Fe203] Ca0 | Si02 | AI203{ Mg0 | MnO | P | TiOZ
Com % % | % | % [ % | % | % | %
Horizonal stripes 024 | 104 {9542 038 | €12 022 | 0.23 Tr
| |
| ;
i ‘ E
f i
1
| . |
i L :
1D [(AHHR] 1

BEFRE, ERFETRALELOENFICH#L
CRAXBOHHE

& JFEFZ /U —FHAEL (JFE—TEC)
S FEEER  BUFEER

HEESUNREIBE (FE AF—AEA)  T721-0931
TEL 084(345)4137 FAX 084{945)3989

Analysis test report

Requester Tromso Co., Ltd. WER: 200745128128
Iltem Analysis of calorific value rice husk briquette BEFS:
Analysis item I
Sample code B j
LIS e KJ/Ke I
NO.1 Yellow stripes 16570 Rice husk briquette I
NO.2 Ruled line 15480 Crashed Rice husk briguette

[&%] v [HHAE]
JIS WB14 BERARUIME RUIMEEICLIBBEREOERACELS |
|
i ‘
JFETY /7 UY—FHA&tt (JFE-TEC)
‘ N - HESEES  BLUERF

| @ 721-0931
- EBRBUTRASE 1 Fie (JFEA-HER)
TEL084(945)4137 F A X084(945) 3080
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NX Fs

Fon it REE
%?1 ) SRR [} WER - 2008/5/26
1 URA LK TREY . F0800260
% & W B -
8 Moisture
[NE] %
6Y 11.90
NS B EUET )
MBI 15T

& JFEF2 /)Y —F B & (JFE-TEC)
- NEEREE  WUBRE

CARTLEMEN 18N (JFC A% -AMN)  ¥721-0001
TEL OS4(045)4137 FAX 084(04%5)3989

113




(4) Questionnaire of energy intensive companies in Soc Trang
SAO TA FOODS JOINT STOCK COMPANY

NOI DUNG KHAO SAT
A

1. Thong tin chung vé doanh nghiép

AR

- Téncongty/&tt4: CONG TY CO PHAN THUC PHAM SAO TA (SAO TA FOODS JOINT
STOCK COMPANY)

- Dbia chi/f£fT: Km 2132, National Road 1A, Ward 2, Soc Trang Province

- Ténnguodi dai dién phap luat/{t3 & /Representative: PHAM HOANG VIET

- Nganh nghé hoat dong/3:FE: /K FEHN T/Fishery processing

2. Thong tin vé nha may san xuat:
T35 OMEEL -

a.  Tén san pham va san luong/&: pE5h4s - AEPER:

STT Tén sdn phdm San lwong trung binh
HEPE L 4 (tAn/thang)
Production item ApER (h/H) Production
1 ML L=t (=877 4, / | 1200 (ton/month)
sN3%) / Shirimp
2
3
4
5

b.  Ché d6 thoi gian 1am viéc/fR3ER .

- Sbcalam viéc trong 1 ngay/l HD L7 b 137 b 1 shift/ day

- Thoi gian lam viéc (VD: 8:00~17:00)/ T35{EZ£RER]: 7:00~17:00 operation hour

- Sb ngay lam viéc trong 1 thang/— H OB HL : 24 B operation days per month
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c¢.  Danh sach thiét bi, may moc phuc vu san xuét chinh/E {5 U A b:

STT | Tén may moc, thiétbi | S6 lwong | Cong suit Thoi gian hoat dong
P HE TERE 7] RRABFIH]
Machinery Number (kW) (...gio/ngay)

(RsfE)/ A
Operation hour

1 refrigeration 30 90 8
compressor

2 May cip dong 10 30 8
Freezer

3 Kho lanh 06 15 8
Cold storage

4 May hap 01 15 2
Steamer

5

6

7

8

9

10

d.  Thong tin vé loai hé thong diéu hoa cong nghiép dang sir dung/3755 F 22 FH 7% fii 15 -
(khong tinh loai may diéu hoa nhé dang gia dinh/ZEJiE FH D /N 72 & DIEER <)

- Tén hing san xudt/ A — 77 —4 /Manufacturer: GUNTNER

- Cong suat (kW)/45 H/Capacity: 3

- S6 lugng may/75%%/Number: 50

e. Luong dién tiéu thu hang thang trong nam 2020:
2020 L DOFELME R & ERAR

Théang Lwong dién tiéu thu Chi phi tién dién
A UM H #/Consumption | &5 fX/Electricity bill

(kW) (VND)
1 1,482,800 2,798,498,120
2 1,609,700 3,042,270,330
3 1,853,100 3,717,382,130
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4 1,972,900 3,638,655,570
5 2,076,100 3,541,831,920
6 2,348,600 4,035,068,620
7 2,408,200 4,291,103,850
8 2476800 4,694,080,160
9 2,585,200 4,908,525,160
10 2,480,000 4,779,148,000
11 2,576,600 5,005,966,460
12
3. K& hoach dau tu thiét bi, may moc phuc vu trong tuong lai

Tk i DR O R B (HAE 0)

- Quy cong ty c6 du dinh s& du tu, mua sim thém thiét bi may moc san xuét trong thoi gian t6i
hay khong? Future plan for expansion

FESRICHT LR 2 AT 5 FHETAT S

[ : 72 L /none

- Neu c6, xin vui long chia sé thong tin vé cac loai may mdc, thiét bi ma quy cong ty du dinh sé€

dau tu.
H5%6. BATEORMIEREZH 2 T 72X\, /plan for new facility
STT Tén may moc, thiét bi S6 lwong Cong sudt
BEAR4 B PS4
(kW)
1
2
3
4
5

4.  Miuc d6 quan tam dén dién nang luong mat troi

KI5 DB E / interest in installing PV system

a.  Quy cong ty c6 quan tim dén cong nghé dién ning luong hay khong?

KGR BB LA Ff > TV EF77> Do you have interest in installing PV system?
Tra 10V/[A1% : Ff> T\ %, Yes
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b. Quy cong ty c6 du dinh s€ dua cong nghé dién nang lrong mat troi vao sit dung hay khong?
KGR BRI A BENT D TENH Y £70° Do you have such plan?
Tra 10V/IA1% : 5, Yes

Néu c¢6 thi dién tich mat béng danh cho thiét bi dién nang lwgng mat troi du tinh khoang bao nhiéu
m2?

KRG FE BRI OR% B9 5 O EFE How much space do you have for such plan?

Tra 161/[F1%: 6,000m2
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VIET NAM CLEAN SEAFOOD CORPORATION

NOI DUNG KHAO SAT
A

1. Thong tin chung vé doanh nghiép

AR

- Tén cong ty/24t4: CONG TY CO PHAN THUY SAN SACH VIET NAM (VIET NAM
CLEAN SEAFOOD CORPORATION)

- Dia chi/fEFT:Lot F, An Nghiep Industrial Park, Chau Thanh District, Soc Trang Province

- Ténnguoi dai dién phap luat/{{3 & /representaive: VO VAN PHUC

- Nganh nghé hoat dong/ZEf: = £ DT, / Processing frozen shrimp

2. Thong tin vé nha may san xuat:
T35 OMEEL -

a.  Tén san pham va san luong/&: pE 54 « AEPER:

STT | Tén san phdm San lwong trung binh
A PE 4 (tAn/thang)
Production item ApER (M/A)

Production amount

1 3R E'/frozen shirimp 1,000 (t/month)

2

3

4

5

b.  Ché do thoi gian 1am vidc/ 32 R T

- Sbcalam viéc trong 1 ngay/l HDO 7 M 327 b 3 shift/ day

- Thoi gian lam viée (VD: 8:00~17:00)/ LEFEHERFH: 7 RO : 6:00~14:00, 7 h@ :
14:00~22:00, > 7 +® : 22:00~6:00

- Sb ngay lam viéc trong 1 thang/— H OB H %% : 30 H working days per month

c.  Danh sach thiét bi, may moc phuc vu san xuét chinh/BE i U A b:
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STT | Tén may mdc, thiét bi S6 lwong Cong sudt Thei gian hoat dong
P HE TERE T TRABY I ]
Machinery Number (kW) (...g10/ngay)

(RsfE/R)
operation hour

1 Mycom compressor 13 110 8

2 Mycom compressor 04 240 24

3 IQF line freezer 02 1,000kg/h 8

4 IQF line freezer 01 1,200kg/h 8

5 IQF line freezer 03 750kg/h 8

6 IQF line freezer 04 650kg/h 8

7 Steamer 01 1,000kg/h 8

8 Steamer 02 500kg/h 8

9 Flake ice machie 05 28 tons/ngay 12

10 Flake ice machie 02 20 tons/ngay 12

11 Vacuum sealer 09
(BZEy—F—)

12 Metal detector 18

13 Packing machine 12

14 May nién thung 14

15 Sortor 09

16 Boiler 01 1,000 kg/h 8

17 Boiler 02 500 kg/h 8

18 Shrink wapping equipment 03

19 Conveyor 49

20 Printer 12

21 Bread crumb blender 02

22 Dough mixer 03

d. Théng tin vé loai hé thong didu hoa cong nghiép dang sir dung/ 375 FH 22 5 7% fifi 175 2 /Adir

conditioner:
(khéng tinh loai may diéu hoa nhé dang gia dinh/ZEJiEFH D /N7 & DIEER<)
- Tén hing san xuat/ A — 5 —4 /Manufacturer: GUNTNER
- Cong sudt (kW)/Z &/Capacity: 1,000kW

- S6 lugng may/%5 2/Number: 02
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e. Luong dién ti€u thu hang thang trong nam 2020:
2020 FDEREH & L EXAN

Théang Lwong dién tiéu thu Chi phi tién dién
H R (kW) & IU(VND)
Month Electricity onsumption | Electricity bill
1 1,110,000 1,894,457,200
2 1,080,900 1,835,267,100
3 1,217,700 2,078,796,300
4 1,154,700 1,910,483,100
5 1,343,200 2,046,466,200
6 1,743,200 2,693,666,000
7 1,800,100 2,894,936,900
8 1,852,400 3,174,934,000
9 1,752,100 3,013,576,700
10 1,650,300 2,828,263,700
11 1,496,200 2,555,766,200
12 1,381,700 2,353,343,900

3. Ké& hoach dau tu thiét bi, may moc phuc vu trong tuong lai

T35 O HERR S O FEREH B (AL S )

- Quy cong ty ¢6 du dinh s& dau tu, mua sim thém thiét bi may moc san xuét trong thoi gian téi hay
khong? Do you have any plan to expand in the future?

PRI L VOB 2 83 2 & Hi A 4

[ AV /Yes

- Ne&u c6, xin vui long chia sé thong tin vé cac loai may moc, thi€t bi ma quy cong ty du dinh s€ dau

tu.
B2%6. BATEDORMIEHREZHA TIIEEN,
STT | Tén may moc, thiét bi S6 lwgng Cong suit
i T =) A
(kW)
1
2
3
4
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4. Muc do quan tam dén dién nang lugng mat troi

KI5 63 T D B L

c. Quy cong ty co quan tim dén cong nghé dién niang luong hay khong?

KGR BB L ZFF > T E 974> Do you have interest in installing PV system?

Tra 161/ : FF> T\ 5, Yes

d. Quy cong ty c6 du dinh s€ dua cong nghé¢ dién nang lugng mat trdi vao su dung hay khong?
KGHFEERMZENT DT ENH Y £7°75 Do you have such plan?

Tra loi/[FI% : &%, Yes

Néu c6 thi dién tich mat bé‘mg danh cho thiét bi dién nang luong mat troi du tinh khodng bao nhiéu
m2?

KBS FE B D% E 5 DO RS Do you have space for such plan?

Tra 101/[A1 2

INTTHIEEEDIEN T 500 WLE T, 150ha DFIEL & =— A0 H 5.,

Need additional S00kW for processing factory and more for fish culture site.
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SOC TRANG HOSPITAL

NOI DUNG KHAO SAT
A

1. Théng tin chung vé doanh nghiép

AR

- Tén cong ty/ 2 *#E44: BENH VIEN PA KHOA TINH SOC TRANG (SOC TRANG
HOSPITAL)

- Dia chi/f£fT:378 Le Duan, Ward 9, Soc Trang Province

- Tén nguoi dai dién phap luat/{X7# /representative: NGUYEN THI LAC

- Nganh nghé hoat dong/Z£f#/Business: 72 & ONEHE / Hospital

2. Théng tin vé nha may san xuét:
T35 OMEEL -

a.  Tén san pham va san luong// & pE 54 « AEPER:

STT Tén san phdm San lwong trung binh
A PE L4 (tAn/thang)
A
(hv/A)
1
2
3
4
5
b. Ché d thoi gian lam viéc/#3E:0k 17/Operation:

- S6 ca lam viéc trong 1 ngay/1 H D7 M 24 F§f# 24h per day operation
- Thoi gian lam viée (VD: 8:00~17:00)/ T5/EZERER]: 24 ¢ 24h per day operation
- S6 ngay 1am viéc trong 1 thang/— H OF{# H 4% : /K772 L No holiday

C. Danh séach thiét bi, may moc phuc vu san xuat chinh/E %4 U A b
|7 L
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d. Thong tin vé loai hé thong diéu hoa cong nghiép dang sir dung/ZE75 F 22 sl % U/ Alir
conditioner:

(khong tinh loai may diéu hoa nho dang gia dinh/Z EEH O/ N 72 4 D 1TER<)

- Tén hang san xuat/ * — % —44 /manufacturer: TOSHIBA

- Cong suat (kW)/7% &/capacity: 1.8kW

- S6 lugng may/H %/number: 700

e. Luong dién tiéu thy hang thang trong nam 2020:
2020 FDERLEH & L EXAN
Thang Luong dién tiéu thu Chi phi tién dién
A A R (W) EAR(VND)
month Electricity consumption | Electiricty bill
1 390,500 712,623,450
2 406,500 741,821.850
3 432,300 788,904,270
4 494,500 902,413,050
5 542,400 989,825,760
6 346,200 631,780,380
7 459,300 838,176,570
8 473,600 864,272,640
9 493,100 899,858,190
10 425,800 777,042,420
11 500,900 914,092,410
12 419,100 764,815,590

3. Ké& hoach dau tu thiét bi, may moc phuc vu trong tuong lai

Tl O RS ORI RS )

- Quy cong ty c6 du dinh s& dau tu, mua sim thém thiét bi may moc san xuét trong thoi gian téi hay
khong? Do you have plan to install more facility?

PRI L VB 2 83 2 & Hi A 4

[l% : 72 L None

- Neéu c6, xin vui long chia sé thong tin vé cac loai may moc, thiét bi ma quy cong ty du dinh s€ dau

tu.
AL5%6. BATEDOBRIMIFERZZZ TIIZIV,
STT Tén may moc, thiét b S6 lwgng | Cong suét
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e =E= A

(kW)
1
2
3
4
5

4. Muc dd quan tam dén dién nang lugng mat troi

PN b AL SN

a. Quy cong ty co quan tim dén cong nghé dién nang luong hay khong?
KEGFEREICB L 2R > TWWE 972> Do you have interest in installing PV system?
Tra 1oi/[A]% : £F > T 720>, None

b. Quy cong ty c6 du dinh s€ dua cong nghé dién nang lwong mat troi vao st dung hay khong?
KGN ERMZENT DT ENSH Y £7°7 Do you have such plan?
Tra 10i/[FI% : 72 L, None

Néu c6 thi dién tich mat bé‘mg danh cho thiét bi dién nang luong mat troi du tinh khoang bao nhiéu
m2?

KIS BRI OR%E 3 5 H#idO EHFE Do you have such space?

Tra 16i/[81% : HH172 L No space
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(5) Provisions on the incentive mechanism for solar PV in Vietnam (Summary)
Provisions on the incentive mechanism for solar power generation in Vietnam (No. 13/2020/QD-
TTg) is a regulation decided by the Prime Minister in April 2020, which stipulates the eligibility and

definition of solar power generation, the price of electricity, etc.

[The definition of "Solar Power Purchaser”]

“Power Purchaser”

(D Vietnam Electricity Corporation (EVN), member companies with delegated authority from EVN
@ Organizations or individuals that purchase electricity from power sellers.

(@ Organizations that have accepted the rights and obligations of the above organizations in

accordance with the provisions of laws and regulations.

“Power Seller”

(D Organizations that sell electricity by using plants (power plants) and solar power generation
systems.

@ Organizations that accept the rights and obligations of the above-mentioned organizations in
accordance with laws and regulations.

(® Organizations or individuals that participate in activities in the field of power generation from

individuals.

[Definition of “Solar Power Project”]

“Rooftop Solar Power System”

A photovoltaic power generation system with solar panels installed on the roof of a building with a
capacity not exceeding 1 MW, directly or indirectly connected to the grid (transmission system,

power grid) of a voltage level not exceeding 35 kV owned by a power purchaser.
"Onshore Solar Power Project”

A solar power project that is not a water-based solar power project and is directly connected to the

national grid.
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[About the Price of Electricity]

Power purchasers: Power purchasers:
Vietnam Electricity Corporation (EVN) or Purchase electricity from a power seller
member companies with authority delegated by EVN Organization or individual

Decision of an investment policy is made by an authorized body on or before

November 23, 2019, and the commercial operation to commence between

July 1, 2019 and December 31, 2020.

The price of electricity for solar power projects

Rooftop solar power system: 1,943 VNB/kWh (equivalent to 8.38 US cent/kWh)

Onshore solar power project: 1,644 VNB/kWh (equivalent to 7.09 US cent/kWh)

> The price will be applied for 20 years from the date of commercial operation started.

> Applicable to projects with photo-voltaic cells (solar cells) with an efficiency of 16%
or more or modules with an efficiency of 15% or more.

v The price is determined by
The price of electricity for solar power projects other than the above agreement between the power
Determined by competitive mechanism (bidding). seller and the power purchaser.

The framework of the bidding system is currently being
discussed within the government, but no official decision has
been made yet.
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(6) Provisions on the development of solar power projects and the format of power purchase
agreements (summary)

Provisions on Model Power Purchase Agreements Applicable to Project Development and Solar
Power Projects (No. 18/2020/TT-BCT) is a regulation decided by the Prime Minister in July 2020,
which stipulates the procedures for implementing solar power generation, the roles of each

organization, and the format of power purchase agreements.

[Implementation Procedure for Rooftop Solar Power Generation System™*]

*Exempted from the Electricity Business License

The power seller shall provide the power purchaser with each piece of information including the
installation location, capacity scale (not exceeding 1MW and 1.25MWp), transmission lines, and
planned connection points as a notification regarding the connection.

N

If the power purchaser has any comments on the connection or transmission, it shall respond
within five days from the date of receipt of the power seller's notification.

N

The power seller and the power purchaser will implement an agreement on the connection of the
PV system. The power purchaser will sign the agreement within 5 days from the date of receipt of
the fulfilled documents.

N

The power seller will implement the installation of a rooftop solar power system.

N

The power seller shall send the power sales request documents for the rooftop solar power system.
Power sales request documents (technical documents of the system): solar panels, electronic
converter (inverter) from DC to AC, transmission line, transformer (if any), certificate of shipment
from the factory, equipment quality certificate (copy).

N

Each party shall conduct technical inspections, install meters to measure electricity production,
read meters, sign the power purchase agreement, prepare for power supply, and operate the
rooftop PV system. The power purchaser shall sign the contract within five 5 days from the date of
receipt of the power seller's power sales request document.

N2

The power seller and the power purchaser shall carry out the respective works. The power seller
shall install inverters, prevent any external factors from interfering with its business and operation
or infringing on its monitoring rights, and comply with all standards, norms, and legal provisions

regarding power quality.
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[ The role and implementation structure of each organization]

Electricity and Renewable Energy Agency (EREA)

Dissemination, guidance and inspection on the implementation of the Circular.
Dissemination, guidance and inspection of the implementation of the Circular, summarizing
various obstacles and advising the Minister of Commerce and Industry to consider amendments

and supplements to the Circular.

Provincial People's Committees

Monitoring, inspection and audit of PV development in provinces in accordance with the
provisions of the existing laws and regulations.

Send reports on investment registration activities and implementation deployment status of PV
projects to the Ministry of Industry and Commerce for monitoring and management by January

15 every year.

Power Purchaser

The Electricity of Vietnam (EVN) will publish the application details of the agreement on
connection, testing, signing of power purchase agreement and acceptance of the agreement to
start operation for rooftop PV system.

Every six months, a summary and report on the development status of rooftop PV systems
nationwide will be conducted and sent to the Ministry of Industry and Commerce.

It will be responsible for inspecting and monitoring the operation activities of each solar power
plant, detecting unauthorized access from outside, and suspending the connection to the power
system if the power plant activity equipment monitoring software of the power seller contains

illegal content, and make a record and report to the Ministry of Commerce for processing.

Electricity sellers

Comply with the regulations on power system operation and regulation, transmission system
regulations, and distribution system regulations promulgated by the Ministry of Commerce and
Industry.

Constantly inspect the operation activities, PV equipment activity monitoring software, and have
measures to prevent illegal interference and intrusion from the outside.

It is required not to violate any of the provisions of laws and regulations regarding the assurance
of information security.

Conduct operations related to environmental protection, fire and explosion prevention, and power

safety in accordance with legal provisions.
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(7) Simulation of solar power generation system introduction in Soc Trang Province(720kW)
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(8) Hiroshima Prefecture’s approach to renewable energy

Hiroshima Prefecture's Approach to
Renewable Energy

2019.0ctober.29

Environmental Policy Section
Environment and Citizens Affairs Bureau,
Hiroshima Prefecture

Description
1. At the beginning
2. Energy Policy of our country

3 Efforts by Hiroshima Prefecture
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1 Current Status of Global Warming Issues

m The temperature of the ground surface rises due to an
increase in atmospheric carbon dioxide, etc.

Mechanism of the

3 Heatrelease

greenhouse effect
with energy from the sun oo / ’ -
the heat from the surface of the Earth (geoamage
Greenhouse gases are absorbed and ‘ 'y t
re-emitted to warm the atmosphere. '} Am heat Avsord
\ \ / v "‘3’”?’ ‘

If atmospheric concentrations of —

carbon dioxide and other vy How does 9'°ba'7 v
greenhouse gases increase - - - Aul warming happen? D%

Earth about 200 years ago the present earth
The greenhouse effect becomes ottt o o s
concer carbon dioxide was about (2amppm 400 ppm in 2013.

stronger than before, and the
temperature of the ground
surface rises.

This is global warming.

1 Current Status of Global Warming Issues - Progress of Global Warming -

B There is no doubt that the climate system is warming.

B The main cause of global warming is the massive consumption of fossil fuels
since the Industrial Revolution.

PN

re1i- - = R e
How much has the
temperature of the 0.85°C_r-==

1880-2012

0.6
earth increased?

Global surface temperature change
04 over time (annual average)

Exhibit: IPCC Fifth Assessment Report WGI Figure SPM.1
3 Deviation based on 1961 — 1990 average

0.2 (he vertical axis represents the 1961 — 1990 average of 0 * C.)
0.0
-0.2

-0.4

0.6
1850 1900 1950 2000 ear]
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1 Current Status of the Global Warming Problem
- Prospects for Further Progress -

BMUnless stringent measures are taken, temperatures are expected to rise
by up to 4.8 ° C by the end of this century.

. Je.
rer, What will happen to

» the temperature of the
< earth from nowon? °’ ‘

Temperature changes from 1950 to 2100 (obsenason s precicion) 4 8 o
L]

will
Increase
Exhibit: IPCC Fifth Assessment Report WGI Figure SPM.7(a)

& RS

et 0 e
nnnnnnn o geenhouse gases i 2100

RCP 2.6 Loweveistabiizaion scenario
S
preet

eaes beon 2 €

2081-2100
5 tighevel eference scanario

20

0.0

1950 2000 2050 2100
[year] 5

1 Current Situation of Global Warming
-Ratio of Carbon Dioxide Emissions by Country

BChina is the largest emitter of greenhouse gases, followed by the United
States. Japan ranked 5th with 5.3%

BMThe United States has the largest per capita emissions.

e JEE
(B NI == B A B N S RN
_ —3 What countries produce
284%» — how much carbon dioxide?
2. How much s t per person?

Comparison of the ratios of emissions by major countries to global carbon
global Carbon dioxide emissions and emissions per capita in each country (2015)
dioxide emissions

Emissions by country
Total global emissions

Extibiors: EDVCISUTITy of Enrgy and Econoic Sitsics, 2018 Edon

Exhibit: IPCC Fifth Assessment Report WGI Figure SPM.7(a)

Approximately 32.9 billion tons

‘‘‘‘‘‘‘‘

easi 1.4%
Nry
s 1.5%

crina s i Russa sapan Germeny. Koren Afican coun s

(Source:JCCCA)
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1 Current Status of Global Warming Issues
- Recent Trends -

B Greta Thunberg Speaks Out at U.N. Climate Summit (September 2019)

W77 countries at the summit announced a target of virtually 0 emissions of
greenhouse gases by 2050.

L &/ Miss Greta's argument
8% | -The idea of halving greenhouse gas emissions in 10
 years has only a 50% chance of keeping temperature
increases below 1.5° C.

= The current level of emissions will reach the
remaining CO2 emissions in less than eight and a half
years.

*World leaders must act now on climate change, not

economic growth.

Description
1. At the beginning
2. Energy Policy of our country

3 Efforts by Hiroshima Prefecture
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2

Our country's Energy Policy: Trends in Greenhouse Gas Emissions

BAlthough it has increased since 9, it has been on a decreasing trend

n recent years.

1,362,

n

s
6]

1,399, Mil tons
. Mil tons (vs2013 -3.4%
Discharged Amount 1,361, (V52005 +1.2%) 2005 -1.4%)
(100 million tons of CO2 Mil tons 1356 hilﬁ]égs . 1,380,
equivalent) 2005-1.6%) ~ i tone Mil r tons
quivalent) (\./f“_ oL ) 1306, (Vszrggsm_qu%) (vS2005 +2.0%) f— . .  (s2013-7.8% -+,
' \ 1382 Mil tons 1308 <2 (vs2005 -5.4%) |
13{ Mt s, (vS2005+1.0%) il tons 1 - £
14 Il tons ~ — (V52005 -5.6%) 1 — 1,324, T
— 1,324, Mil tons 4 1,292,
] il tons o T o
1,275, (vS2005 -4.2%) ! (vs2013 -8.4% =’
13-}, Mitons _ o5t (2 (vs2005-6.5%) 1%
T p— il tons
(vs2005 -9.5%)

1990” 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

9
2 Energy policy in our country
-Greenhouse Gas Emissions Targets under the National
Global Warming Prevention Plan (2016.5) -
B Aim to reduce emissions by 26% from FY 13 levels by FY 2030 and by
80% by FY 2050 over the long term

B For this purpose, the introduction of renewable energy is essential.

o2 cautvasens 2013 2017
i i 1,405 1,292
1990 2005 Mil tons Mil tons

16 1,266 1,393 D
15[ Mitons Miltons reducion from FY 2030
14 / o - 26% reduction
ig < s compared to FY2013
11 (1,042 Mil tons)
10 G e

9 of

8 income

7 ..

6 FY 2050

2 80%

3 reduction

2

1

0 10
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2 Energy policy in our country

B 5th Basic Energy Plan (September 2018)

The aim is to contribute to the further development of our country's
economy and society, the improvement of the lives of its citizens,
and the sustainable development of the world through a long-term,
stable, sustainable and autonomous energy supply.

+ Positioning of Renewable Energy

2030

To lay the groundwork for mainstay power supply,
to reduce costs, to overcome system constraints,
and to secure thermal power adjustment capability

2050
Aiming to become an economically independent, decarbonized

mainstay power source
Started development of hydrogen, storage and digital technologies

LNG appr.27%

Coal appr.26% Eﬁ 26%&&

Composition of Electricity Generation in 2014

1
2 Energy policy in our country
- Amount of renewable energy introduced under the Fifth
Basic Energy Plan -
B Renewable energy will account for 22 to 24% of total electric power
generation by 2030.
Composition of Electricity Generation in
Source: Prepared by the Agenc;]figaalull\(kl:eluzrg} 343 Energy from "integrated energy RENEWAbIE energy excluding
statistics" "power survey statistics"and other sources hyd roelectric power
o 4.4
F mﬁ 1.0~  geothermal powerappr.1.0-1.1%
hydroelectric power Total amount of generated electricity mmapp,ﬂq_e%
8 40/ ———\ Appr.1,065,000,000,000 kWh U URA VTUBE e
o 70 Y \
\ S “.‘, Renewable energy appr.22-24% KB 7T.0%EE apsfl,a_g%
atomic appr.22-20% \ #F 8.8~0.2% | hydoelectic
Y BE appr.8.8-9.2%

Petroleum appr.3% =

FY2030

12
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2 Energy policy in our country
- Amount of renewable energy introduced under the Fifth

Basic Energy Plan -

Hydropower, geothermal, and biomass
Power supply capable of stable operation
regardless of natural conditions

v

Reduce dependence on nuclear power by introducing
as much as possible while taking into account
environmental regulations and coordination

with local residents

2013 2030
Amount of generated et fnie Amount of generated
electric power @ about four electric power
geothermal - times 102-103billion kwh
power 2.6 billion kWh (1.0-1.1%)
- 394-490billion kWh
biomass power 176billion kwh -)
generation (3.7-4.6%)
hydraulic powel 849billion kWh - 939-981billion kwh

(8.8-9.2%)

solar and wind power
a power supply whose output varies greatly
under natural conditions

v

Maximize deployment to reduce power costs

2013 2030

Amount of generated  apout seven  AMount of generated

electric power times electric power
114billion kWh 749billion kWh
(7.0%)
about four
times
52billion kwWh 182billion kWh
(1.7%)
13

2 Energy Policy in our country

- Introduction of Photovoltaic and Wind Power Generation Systems -

B Cumulative introduction of both photovoltaic power
generation and wind power generation increased.

HMPhotovoltaic power generation, in particular, has rapidly
increased in recent years due to the feed—in tariff system.

Cumulative installed solar power generation by FY 2016

o Solar

Z 4000 |

500

<Source> National Survey Report of PV Power Applications in JAPAN 2016
(International Energy Agency)

Cumulative installed wind power generation by FY 2016

H e Wind |
power

300 -

400

350

250

200

150 |

100

Cumulative Installed Output (10,000 kw)

50

0

<Source> Japan New Energy and Industrial Technology
Development Organization (NEDO))
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2 Our country’s Energy Policy

i [

Mega Solar Water photovoltaic
(Shobara Photovoltaic power plant
Power Plant) (Source: Ministry

of the Environment)

- Various Photovoltaic Power Generation Systems -

.‘

Rural photovoltaic

power generation

(Source: Ministry of Agrigulture,
Forestry and Fisheries)

Description
1. At the beginning

2. Energy Policy of our country

3 Efforts by Hiroshima Prefecture

LoPl B8%oy, M
6;372132

@
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3 Efforts by Hiroshima Prefecture

B Renewable energy is a clean and sustainable source of energy

mThe Great East Japan Earthquake and the accident of the Fukushima nuclear power
plant have triggered the review of the national energy policy, and the importance
of renewable energy is increasing.

mHiroshima Prefecture has advantages because of abundant solar radiation and woody
biomass.

mUtilizing the national feed-in tariff system, work on “photovoltaic generation”
“Woody biomass power generation” and “small hydroelectric power generation”

Wind power generation
Biomass power generation

N\

hydroelectric power generation

—_— N rErT—1tsv

17

E
RER: Sam e RHIER ISETRH)

geothermal power generation ocean energy (Source: Ministry of Economy, Trade and Industry )

3 Efforts by Hiroshima Prefecture
Hiroshima Prefecture’s Priority Areas
-Photovoltaic Power Generation-

B Promoting the installation of solar power generation systems by taking
advantage of the nation's third-largest amount of abundant solar radiation

B Since it is easy to use as an energy source, it is possible to make

various efforts such as housing, business facilities, mega solar power,
etc.

18
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3 Efforts by Hiroshima Prefecture
- Projects to Introduce Renewable Energy Based on Local
Reductions-

m Prefectural Government takes the initiative in mega solar power
generation and widely returns profits to prefectural residents

renewable energy

Power producers using "~
sell electricity from

renewable energy

electric power Many citizens and
company

Supply electricity companies using

electricity
Solar ete.

- a period fixed by the State;
Purchase electricity

(power user)

|

Pay a levy along
at fixed prices with the electricity bill

@ The feed-in tariff system is an effective method for expanding the use of renewable
energy. On the other hand, it is inherently unfair that the profits of power producers are
supported by a large number of citizens and enterprises (power user) through levies.

@ The prefecture takes the initiative in mega solar power generation using the electric
power purchase system, and returns the profit obtained from the power generation
business to the region to mitigate the unfairness.

@ The prefecture and the Chugoku Electric Power Group jointly launched a mega solar
power generation project (First time in Japan)
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3 Initiatives by Hiroshima Prefecture
Project to Introduce Community-Based Renewable Energy (Business Frame)

B Joint project between the prefecture and the Chugoku
Electric Power Group (Establishment of business associations)

limited liability partnership (LLP)

(inancing)

Hiroshima Prefecture oo
OBusiness planning and management 138 < Loans local bank
OPublic Relations and Enlightenment 1 S g 1 20. 2¥billion
Oprovision of land 183
I = Hiroshima
Chuden Group(ESS) I 77777 | 'nvestment Prefecture
Qinstallation work fw 8 ¥billion
Omaintenance managemen R
PRE Investment Chuden SVOUD
Chugoku Electric Power oo I ‘ 4. 1 ¥billion | * (ESS¥)
Public relations an ional :
S?Jp:grltc elations and educational Chugoku Electric
Investment Power

Six locations in the prefecture XEnergy Solution & Service Co., Ltd.

mega solar power plant{10.4MW]

(prefecture-owned land and municipal-owned land)
|

Chugoku Electric Co., Ltd. returns all profits to the
region, and ESS returns 30% of profits to the region.

. Electricity sales revenue Name of union proportion of Percentage of
sale of electricity l ty member investment distribution of profits
Hiroshima Prefecture 66.1% 76.8%
Chugoku Electric Power E S S 33.1% 23.2% (30%reduction)
UL EEeiiD 0.8% 0% (100%reduction)
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3 Efforts by Hiroshima Prefecture
Mega Solar Power Generation with Local Feedback

B A mega solar power plant was established as a joint project between the prefecture and
the Chugoku Electric Power Group. Utilizing Earnings to Return to Local Communities

3 Efforts by Hiroshima Prefecture
Subsidizing the installation of energy-saving equipment (local return)

B Supporting the installation of energy-saving air conditioners and
solar power generation systems in kindergartens and nursery schools

140



3 Activities of Hiroshima Prefecture
- Assistance for Promotion of Energy Conservation Activities (local return) -

B Supporting energy conservation activities by local organizations

Development of energy

green curtain
saving meisters = oo 2

Energy saving workshop

3 Initiatives by Hiroshima Prefecture
Introduction of prefecture-owned solar power generation facilities

In order to promote the use of renewable energy,
photovoltaic power generation facilities are installed on
the roofs of prefectural facilities (2. Facilities) under lease.

[business scheme]

. sale of i i ) ) .
electric power | Jociicity Hiroshima | jngaation leasing
company —— 2> Prefecture |« company
Purchase of generated Power generation by ™ Leasing of sol
seofg Electricity solar power generation €asing of solar power
electricity under the L lease fee generation facilities
electricity purchase program [S2/€s revenue facilities

24
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3 Efforts in Hiroshima Prefecture
Introduction of residential photovoltaic power generation in Hiroshima Prefecture

B Approx. 60,000 residential photovoltaic power generation systems have been
installed (The number of households in the prefecture is approximately 1.24
million, and the number of detached houses is approximately 6.7 billion.)

Number of residential photovoltaic power

70,000 +

60,000

50,000 //
40,000 /
30,000 /

20,000

10,000

\\

o

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
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3 Efforts by Hiroshima Prefecture
- Woody Biomass Power Generation -

B Woody biomass is attracting attention as an environmentally friendly fuel
because it does not increase carbon dioxide, which causes global warming, even when
burned.

B Fuel used for woody biomass power generation is manufactured by processing
thinned wood, etc.

M Promoting efforts to collect wood and support the development of facilities
necessary for processing in order to secure fuel in a stable manner

chip factory

Chips for biomass fuel made by

y
forests in the prefecture

processing thinned wood from biomass fuel power plant a‘

Hiroshima Prefecture y
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3 Efforts by Hiroshima Prefecture

— Satoyama Biomass Utilization Promotion Project —
B Promotion of efforts to use unused materials from Satoyama as a heat
source for local communities in cooperation with local communities

Use at local bathing
(Wood or wood chips) facilities, etc.

Economy

Processing at local collection points

Unused materials in Satoyama

@ Sedoyama Market 9 EE
tree reception A / \ X Sale of firewood, etc.
Mr.Hayashiya 9 @ - Consumer
i merchandise j
use of local l . \ )
currency szt . @\5“%,1%_5__ Shops
Satoyama. mountain forests adjacent to villages and human settlements. There are 27
ecosystems affected by humans.
3 Efforts by Hiroshima Prefecture
- Satoyama Biomass Utilization Promotion Project -
B Promoting activities throughout the prefecture.
(Pcreation of (@QExcavation | | @Establishment | | @activity BEstablishment
momentum } of candidate | of preparatory content of an executive
for Challenge organlzatlon determination orgamzatlon

Establishment of
preparatory organization

’d‘.‘

s

inspection of .4

round-table

o : Health examination advanced areas
iscussion in the forest
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3 Efforts by Hiroshima Prefecture
Small Hydroelectric Power Generation

W In the prefecture, small hydroelectric power generation has been
developed for a long time.

B Although there is little room for new development, the development of
smal |l hydroelectric power generation using discharged water from
prefectural dams is promoted.

B The generated electricity is used for the maintenance of dams and the
efficiency of dam management is promoted.

Fukutomi Dam
(Output: 370 kw, generated electricity: approximately 2.6 GWh/year)

29

Legend: @Thermal power, ®Thermal power (Mixed combustion with biomass) , @ Solar, @hydraulic power

Electric Japan Website (National Institute of Informatics)
http://agora.ex.nii.ac.jp/earthquake/201103-eastjapan/energy/electrical-japan/

30

144




(9) Introduction of Fukutomi Power station No.1 and No.2

iroshima Rene
lectric Power Co

Mega Solar

RE il AT

Name of power plant

location

panel footprint

panel capacity

Number of panels

Power generation

output (PCS)
Solar Power

Station

Estimated power
generation (year)

(

Fukutomi Solar Power
Station 1

2376 -1 Okurita, Hisayoshi,
Fukutomi-cho,
Higashihiroshima-shi

#912,000ni

O50kW
3,640

7TOOKW

960,000 kWh/year (Equivalent
to the annual electricity
consumption of 270
households)

X Calculated by approx. 300
kWh/month per household
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Fukutomi Solar Power
Station 2

2375 -1 Okurita, Hisayoshi,
Fukutomi-cho,
Higashihiroshima-shi

#926,000nt

2,280kW

8,736

1,960kW

2,410,000 kWh/year
(Equivalent to the annual

electricity consumption of 700

households)

XCalculated by approx. 300

kWh/month per household



What is solar power?

The system uses panels (solar cell that generate electricity when exposed to sunlight.

You can convert sunlight directly into electricity.

Although the amount of electricity that can be generated depends on the weather, it
can be said to be an earth-friendly power generation system because there is no fear
that it will disappear and carbon dioxide is not emitted.

/—1 Principle of a solar cell I \
When a solar cell is exposed to light, ﬁ

positive and negative particles are light ~light light
produced, and negative electricity n n n
collects toward n-type silicon and positive
electricity toward p-type silicon. As a
result, electric current flows when a light
bulb is connected to the electrode. This is ecode

the principle of solar cells.
\ (References) NEDO website /

[References]Names according to solar cell configuration | \

electrode
antireflection film
n-type silicon

ptype silicon

Module

o

[Outline of DC/AC converter (power conditioner)]

B Flowof Photovoltaic Power Generation Systems

power conditioner Power receiving and Power company
transforming facilities system
Solar panel .

e -

generation
e 2 v -

electric power
generation

. electric power
generation

| I
L~ diectourent E
power conditioner

E0 e atemating current

<Key Roles>
= @ Conversion of DC power output from
W DC10AC comversionimage solar cells into AC power
drecteurent power conversion aternaing current @ Stops safely in case of system or power

o i— conditioner malfunction (protection
= = W\ function)
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