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<Notes ad Disclaimers>

N This report is produced by the trust corporation based on the contract with JICA. The con
this report are based on the information at the time of preparing the report which may diff
from current information due to the changethia situation, changes in laws, etc. In addition,
the information and comments posted include subjective judgment of the trust corporatiof
Please be noted that any actions taken by the users based on the contents of this report
done atnmusker’'s ow

N Neither JICA nor the trust corporation shallresponsible for any loss or damages incurred

use of such information provided in this report.
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ASTM American Society for Testing Materials © b

CMU Chiang Mai University 4 Vfi ¢ wm

JICA Japan International Cooperation Agency

JTES JT Engineering Supply Co., LtdJT «fi © 2= ' fi ~ N OK ' =

MOl Ministry of Industry

MONRE | Ministry of NaturalResources and Environment

MOPH Ministry of Public Health ( )
NCPO National Council for Peace and Order
PCD Pollution Control Department

UNIDO United Nations Industrial Development Organization
ITPO Investmenaind Technology Promotion Office N

USEPA | United States Environmental Protection Ageney o '
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1. BACKGROUND
As the economy grows in Thailand, domestic, industrial and medical wastes also increase,
and the demands for properly disposing of them get higher and higher. In particular, there is
an acute demand for properly dispgsof medical wastes because they contain infectious
substances. However, there are the following problems:
(1) The volume of medical wastes has been growing approximately 1,000 tons every year,
and COVID19 of recent years are accelerating the growth.
(2) However existing medical waste incinerators require advanced skills and high costs for
operation and maintenance.
(3) Besides, they do not necessarily meet the emission standards in Thailand and cause
problems to the environment and the humans by sdggkparticles and dioxins.
(4) The volume of emissions of greenhouse gases in Thailand has been increasing from 134
million t-CO2 in 1994 to 288 million€02 in 2019.
(5) However the actions to decrease the volume in the waste sector lag behind lleesrise
are few effective means.

2. OUTLI NE OF THE PILOT SURVEY FOR DI SSEMI NATI NC
(1) Purpose
The purpose of the survey is to install K|
University Hospital, and verify its effects by properly disposihgs medical wastes. The
survey also aims at promoting it to other potential users in Thailand.

(2) Activities
Acti vities related to verification of Ki nse

1-1: Kinsei Sangyo produces, delivers, and installs a GB20 type incinerisothe
capacity of 3 tons per day at Chiang Mai University Hospital.

1-2: Kinsei Sangyo makes environmental management plan and environmental
monitoring plan.

1-3: Kinsei Sangyo transfers skills and knowledge on its incinerator through
comprehensive tming in Japan and ethejob training in Thailand to operators of the
incinerator and the head of Energy Technology for Environment Research Center of
Chiang Mai University.

1-4: Kinsei Sangyo makes economic analyses of operation and maintenance of the
incinerator.

1-5: Kinsei Sangyo makes analyses of compositions of medical wastes, emission gases,
and burned ashes from the incinerator.
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1-6: Kinsei Sangyo imprasthe functions of the incinerataf necessary.
1-7: Kinsei Sangyo implements the v&nonmental management plan and the
environmental monitoring plan.

Activities related tgromotiono f ~ Ki ns e i Sangyo’s incinerator

2-1: Kinsei Sangyo holds a seminar for disseminating information on its incinerator to
potential users other than @hig Mai University Hospital.

2-2: Kinsei Sangyo explains about effects of its incinerator to the participants in the
online forum and considered the possibility of introducing it to them.

2-3: Energy Technology for Environment Research Ceotéchiang Mai University
makes a research paper on Kinsei Sangyo’' s i
2-4: Kinsei Sangyo seeks for technical and commercial approval to sell its incinerator in
Thailand an is expecting to receive it soon.

2-5: Kinsei Sangyo excharg viewson rules and regulations concerning medical waste
disposals with Pollution Control Department of the Ministry of Natural Resource and
Environment.

2-6: Kinsei Sangyo considers the possibility of introducing its incinerator to potential
uses in consultation with the Embassy of Japan in Thailand and UNIDO Thailand.

2-7: Kinsei Sangyo identifies local partners in Thailand.

(3) Information d Product/Technology to be Provided

JICA financed portion CMU financed portion

Slaked Active
Lime Carbon
Silo Silo

A

Hot Water
Furnace

-

U

Filter

Quench Emission Stack

Tower Gas
Duct

Gasification Combustion
Furnace Furnace

(4) Counterpart Organization
Name:Faculty of Medicine ofChiang Mai University
Location:110 Mueang Chiang Mai District, Chiang Mai, Thailand
Establishment: 28 October, 1959

33



(5) Target Area and Beneficiaries

The target area is the city dEhaing Maiand beneficiaries are 1.8 million of its
population

(6) Duration

The survey started in December 2017 and ended in December 2021.

(7) Progress Schedule
Seeannex 1.

(8) Manning Schedule
See annex 2.

(9) Implementation System

Japan Thailand

Bank of Gunma Coordination \
FinaLciaI MONRE MOPH

. assisfance - - . .
Takasaki City University of Guidance Guidance
Government Gunma

Gunma Faculty of Medicine
Innovatign Council Incine V Chiang Mai University
SME support Tgchnical support

Technical[support Report

~

Guidance y trasfer Energy Technology for Environment

Kinsei Sangyo Research Center of Chiang Mai University

Coordination Market analysis K backup /

Value Frontier Hansa P BN Hansa International (Thailand)
(consulting) (consulting) / (local assistance)

Technolo

3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey

1) Kinsei Sangydias been able to install a GB20 type incinerator with the capacity of
3 tons per day at Chiang Mai University Hospital and transfer skills and knowledge on
its incinerator through comprehensive training in Japan anithegiob training in
Thailand to opettars of the incinerator and the head of Energy Technology for
Environment Research Center of Chiang Mai Univergity.a result, Chiang Mai
University Hospital is now able to operate the incinerator.
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Foundat

Lecture in Ja] Examination in]

2) Kinsei Sangyo has been able to verify effects of the incinerator in environmental and
economic terms. As a result, Chiang Mai University Hospital is now able to operate it in
good terms.
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The THB 13, 753
the old incinerator at Chiang Mai University Hospital because the old one does not have

operation cost per ton of
the function of treating emission gas#sis slightly more expensive thahe cost that
Chiang Mai University Hospital currently pays for entrusting an external company to
dispose of medical wastes at THB 12,000, but will be less expensive than the cost that the

company will increase to THB 20,000 in the near future. The detedl as follows:
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Operation cost per ton (Unit: THB)
gg'stt Old incinerator KI?:;LE?;%{OIS
Aug,2021 | Volume Sum Volume Sum
Electricity (kwh) 4.4 70 308 56 246
Diesel oil ( ) 22.1] 57 1,260 61 1,348
Water () 21.7 5 109
Activated carbon (kg) 225.0 9 2,025
Baking soda (kg) 125.Q 77 9,625
Salt (kg) 16.0 1 16
Peronnnel (h) Leade 62.0 11 682 3 186
Operato 33.0 11 363 3 99
Operato 33.0 11 363 3 99
Total 2,976 13,753
Annual maintenance cost (Unit:THB)
Uni t Vol um Sum
Censor 800 4 32,
Bur ner 3, 0 2 6,0
Spray nozz 60, O 1 6 0,
Gas ket 30, 0 1 30,
Inspecti on 100, 1 100,
Tot al 228,
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5-yearmaintenance cost (Unit:THB)

Uni t Vol um SuU m
Filter c¢cl 9 6,0 90 54 0,
Refractory 1, 000 1 1, 000
Tot al 1, 540

4) Kinsei Sangyo has been able to hold an online forum for disseminating information on
its incinerator to potential users other than Chiang Mai University Hospital and a handover
ceremony. As a result, it has been able to promote its incineratbailaid.

Speech byNHEB@M® Oo | Speech by Ministr

5) Kinsei Sangyo has agreed with Ministry of Public Health that it will receive from
Ministry of Public Health an official letter acknowledging its incinerator as an incinerator
in exchange for this summary report. With it, Kinsei Sangyo will be iaffjcable to
start selling its incinerators in Thailand.
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(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization
Chiang Mai University Hospital operates and maintains the incinerator on a daily basis.
ltisalsogoingtoentust Ki nsei Sa nagdoct periodiconaiaténanpear t ner
on a regular basis.

4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerngdvelopment Issues through Business
Development of the Product/ Technology in the Surveyed Country

As mentioned in BACKGROUND, incinerators in Thailathd not necessarily meet the
emission standards and cayseblems to the environment and the humans by suspended
particles and dioxins. An article of Chiang Mai News dated March 4, 2021 reported suc
problems. Wi th Kinsei Sangyo’s incinerator,
Chiang Mai City Community has been able to overcome the problems. Kinsei Sangyo will
make great contributions to other parts of Thailand by installing its enviroalyent
friendly incinerators.

(2) Lessons Learne@ind Recommendation through the Survey
1) Things to consider when approaching potential customers
Mentioning this survey to potential customers tends to make them think that an incinerator
is grantedby JICA. We learned that it is important to negotiate with them by not leading
them thinking that way. Also considering the business culture in Thailand, it is important
to start negotiating with a kigr amount than usual and wisely negotiate the price.

2) Things to consider for procurement and production

In the business culture in Thailand, procurement of materials requires advance payment.
Therefore, it is necessary to plan its expenditure in the finance plan. As for production, it is
important to check it with eyes.

3) Things to consider about the environment and laws

There are regulatory standards. However, the capacity to measure figures according to the
standards in the private sector is limited. Consequently, there is a possibility that one cannot
obtain the accurate result. There is also an administrativeeigorticat even a signed
document by government does not mean anything depending on personnel.
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ATTACHMENT: OUTLINE OF THE SURVEY

Thailand

Thailand Verification Survey with the Private Sector for Disseminating Japanese Technologies f
Appropriate Medical Waste Disposals by the Next Generation's Incinerators
Kinsei Sangyo Co., LtdGunma Prefecture

Technology/ Product Expected outcomes in Thailand

U0 Medical wastes are properly dispose
of at CMU hospital.

U Environmental pollution is mitigated
in ChiangMai City.

Development needs in
Thailand

/Ui Due to lack of engineers and ~\
budget for O&M, it is difficult
to operate medical waste
incinerators.

i Even though they are operated,
meeting environmental
standards, such as in dioxins,

\___is difficult.

Outputs of the Survey Expacted outcomes in Japan

U WithKinseiSangyo’' s i
installed at CMU hospital,
Kinsei Sangyo tries to properly Project
dispose of medical wastes from U KinseiSangyo’s manag
the hospital and prove its stabilized by taking in the demands i
effectiveness. Thailand.

U KinseiSangyo tries to consider U With the participation by affiliated
introducing its incinerators to local companies, banks, and

other potential users. | universities, local economy will be
K j K revitalized. /

Present \
U Demand for disposing of medical
wastes habeendecreasing.
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Progress Schedule

Annex1

FY2017

FY2018

FY2019

FY2020

FY2021

1

0 | 1

6 7 8 9 10

10

0 | 1| 12

[ 11 Kinsei Sangyo produces, delvers, and installs a GB20 type.
incinerator with the capacity of 3 tons per day at Chiang Mai
Universiy Hospital.

2:K K and
environmental monitoring plan

- g
through comprehensive training in Japan and on-the-job training
[ Thailand to operators of the incinerator and the head of Energy

|k

rainingin Japa:.|

Trainingn Thaier

[maintenance of the incinerator.

1-5: Kinsei Sangyo makes analyses of compositions of medical
emission gases, and burned ashes from the incinerator.

1.6 Kinsei Sangyo improvs the functions of the incinerator, if
necessary.

1.7: Kinsei Sangyo implements the environmental management
and the environmental monitoring plan.

21 Kinsei Sangyo holds a seminar for disseminating information
incinerator to potential users other than Chiang Mai University
Hospital

2-2: Kinsei Sanayo explains about effects of ts incinerator to the
participants in the oniine forum and considered the possbilty of
introducing it to them.

2-3: Energy Technology for Environment Research Center of Ch
Mai University makes a resear

2-4: Kinsei Sangyo seeks for technical and commercial approval
ts incinerator in Thailand an is expecting to receive it soon.

[2-5: Kinsei Sangyo exchanges views on rules and regulations.
por

Pollution
of the Ministry of and Environment.

[2-6: Kinsei Sangyo considers the possibiiy of iniroducing ifs
incinerator to potential users in consutation with the Embassy of
in Thailand and UNIDO Thailand,

2-7: Kinsei Sangyo identifies local partners in Thailand.

Widerm repor]
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Annex?2
Manning schedule

I in Th
oo Tt Teriniation 2017 7018 2019 I 2020 201 702 Total
2 T 7 3 T 5 3 7 ] 7 IO T} 17 T 3 T ] 0] 72 7 3 T 3 7 ] g IO T} 17 T 7 3 7 5 5 7 [} R O T 17 T 7 T | days
[aro Proiect Chief leangyo g=g = T 728 T
hotual [ | [ | 154
; 7 4 ) 5
Keiichi Kinsoi Flan s s 5 5 ﬂ ®
Business plen  foangyo £ N MR
Actual s
@ i e
Production Plan 20
[Tomchiro ~[instal lation,  [Kinsel 2
IShibayana  [and technical  [Sangyo
R b Actual ‘ 1
Pan 153
=M | 168
RKinsei Sansvo CO.. Ltd (bork in Japan)
" Tl Pr— 7017 7018 2019 2020 7021 2022 Total
ane © 2 7 8 9 10 ] 12 ] 2 3 4 5 [ 7 [} 9 10 i 2 1 2 3 ] 5 3 12 ] 7 3 ] 5 6 7 8 9 0 il 2 T 2 days
Kimik k Plan , " X 64
[tano froiect Chief loangyo 7% i Fo ] 7
Actual | ] [ B N BN | 73
il om | e | o | ea) | es | e
Plan 2
eiioni Kinsei i i '
usiness plan
[aneko Saneyo 7w )
Aotual | 2
am] 1
Production Plan 5
[Tonohiro ~[instal lation, ~ [Kinsei o 5 3 s ] 6 6 o
IShibayana [and technical  [Sangyo e TR | i | ol "
s otua - i
Pan 140
Actual | 149
|3_Others (ork in Thailand)
Name Tt Tetiviation 2017 7018 7019 2000 2021 7027 Total
17 T 7 T 11 5 3 T 3 T [0 [T 17 T 7 3 T 5 § [ 7 ] 7 [T ] 17 T 17 3 3 5 G T ] ] 0] 0 7 T 7 3 7 5 3 T 3 ] IO ] 17 T 7 T | days
Jeniof consultant stm ! ‘ ™
loichiro [ enviromental [value 1 7 7 i : in : 1
Ishimori  [social Frontier =g 165 =70 Iz -
53
[oonsideration Ed 7I BI n " - E
Training in
[Japan, 56
otohiro " 7 7 1 T : 7 :
Kurokawa ks = =g = 75
somiar, = ] [ ] - . %
pronotion 5 7 5 i
Pan 140
Actual | 78
la_others (Mork in Japan
Name Tt Tiviation 2018 2000 2021 2022 Total
2 3 4 5 6 [ 71 ] ] 10 ] 12 1 2 3 8 9 110 ] 12 ] 2 3 4 6 7 ] ] 2 1 2 3 4 5 [ 6 7 8 ] 10 ] 12 1 2 3 days
Bl i P ‘ "
[oichiro [ Zenviromental [Value il i ] o ] ] ] | 1 i i ] i ] -
ishinori  [sccial Frontier - EEi) i = T o e i T
Jeonsideration Actual | [} | | u u [} | [ ] 53
1 6 l i i 2 i i i 15
envirormental Plan 12
Mmiko [social Value s 3 s 3
lunehara  foonsideration Frontier 75
(assistant) Actual W ; :
Training in
155 Plan [
otohiro ansa s 3 3 2 ; 3 o 2 2 2 2 2 2 2 2 2 2 2 2 |2 2
Kurokawa [ I S O A SR 1112 i E =g gz pE Tzl T (2 77 IR RN AR
[seminar. Actual | | | | [ | | | | | | | [ | n n [ | - - | BN | | a | | LN | | ] 83
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Pan 106
Actual | 148
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