44 EH
F o34 REEF

24

RERFEHFIC K S

= 3

EREFEY

EIFAMEE R - RIEEX
XBRTHES

2021 £ 12 A

MITITBUEA

EFR1 E (JICA)
AT M EX

i

JR

21-034




<AKHEZOFIZOWVWTOER « REFHE>

s RHEFEORNRIL, JICA PEZFEEFEITH/EREZFE L, MERIF R TAF LIEFRICESS DO THY |
Z D% DOHRES DAL, IFHREEFICL > TAREFONANLDLLERH Y £, £z, B
L7 - 2 A 2 MIZFEREOHWIC L 5 b OB E £, —BIRER - RN -0 LB ThHD
ZLERIETHHDOTIEH Y FH A, AREFLE L TRESNDBERICESHTRILNDIT A%
SNLHHGAITIT, BT THHOEETIT> T LSV,

cFIREDPAREFEZFM LI ENDAETLHEFICEL, JICA KUZREEHEIT, W7RIEELA
WhRET,

<Notes and Disclaimers>

« This report is produced by the trust corporation based on the contract with JICA. The contents of
this report are based on the information at the time of preparing the report which may differ
from current information due to the changes in the situation, changes in laws, etc. In addition,
the information and comments posted include subjective judgment of the trust corporation.
Please be noted that any actions taken by the users based on the contents of this report shall be
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done at user’s own risk.
« Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by
use of such information provided in this report.
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ASTM American Society for Testing Materials (7 2 U 4 iREREHT 2)
CMU Chiang Mai University (5 = >~ A K%%)

JICA Japan International Cooperation Agency ([EIBE 1 /IkHE)

JTES JT Engineering Supply Co., Ltd (JT=> > =7Y 2 - 477 A1)
MOl Ministry of Industry (T-3%4)

MONRE | Ministry of Natural Resources and Environment (RIREJFEREEA)
MOPH Ministry of Public Health (/A% %54:4)

NCPO National Council for Peace and Order ([EZZ F-RIfkFeffERiaFige)

PCD Pollution Control Department (/AZ4 FR)

UNIDO | United Nations Industrial Development Organization ( [E i T. 2 Bf 3& £ £5)
ITPO Investment and Technology Promotion Office (#¢%& - A IEHEF )
USEPA United States Environmental Protection Agency (7 2 U 7 BgBiff#)T)
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e L, EEX—ATENENDOEIGZ 0T 5,
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* 4 ERBEFE LT

FHXH | EEN—XES

BF:S7)
EEH 7 e—7, v A7 %
HAK, Bk, ¥ AN%E %
oy by, H—EE %
piero %
FHEBr < S AR BIRTERERE %
T A v Y 2 _— N %
TIAFy a7 RIRE %
DA, %

TR
gz, B %
MRS > TR IR IR 4 %
A F— LD %
77 AHA %
., TA TEAX NV %
Z D %
it 100 %

Hi# : ASTM-D5231-92

) PET A
HANZBWTERBEFEDTEAF S S 2 B A Z BRI T 2881, 7 A
U hEREER#ET (EPA) OIEYEIZYEIL L T ¥ 4 RIKETRERBEA (MONRE) - AFEH

Jiy (PCD) MRRE L7 TRICESWTHIRIEORIELZE=4 1V /T 572, KEET
HFEEEZANS Z L L L, 20184F 4 A 20 HICEMEE EAE LTS RYER1
(T2 h7a han) 2581) .

# 5 P AR

fetE LY
SO; 30 ppm
NO, 180 ppm
HCI 25 ppm
HF 20ppm
AKX 0.5 ng-TEQ/m3
JHEE 120 mg/m?
L 10%
Hg 0.05 mg/m?
Cd 0.05 mg/m?
Pb(mg/m?3) 0.5
i - PCD

) BERIKE >

B ANZBWTRERNK R 53 % 3 W19 DR RN 7 PRI STV RN T &b,
USEPA O FEICHEILT 52 L & L, FRICESHTEBEOKEET=4Y v 7T 5,
B, REFEETHEREEZH D Z L1250V TH, 2018 44 A 20 AICEukE & A&
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LTS RHEED 72 7 e han) 25H)

7 6: BEHEIIK RSy

feER SLUEfE

I A At H
AL At H
HAFXT 3 ng-TEQ/g

Hit : JICA FAZEERK

@ IEE) 1-3 ¢ [ TR XL —HINgEE o ¥ — O BALE B TR T A LhE
ENEEE O T L CL BIHFEREOAFR S ATEE) 238 L CHEirfEE - BT 5 )
DFER

=5 oA PEZEIT RO AT AALBEREEE O, [FESE OEETEH (CMU &

FERA T U A 3 A RO A EEEO X A FH N~ F S —¥ETH D IT
T2 YT IS LT, BMIC Ty =2 T (A58 Zffio CTRIEEO
- HERPE BRICER 2 BANRE - BIRZ T o7, E72. CMU OEATREIT L
T, AFBZATEE 230 U CREIE D AUBEAEE O R - MEFFE ELICR D i he i -
Bl T o7z (RFZAHEILOWTILLTO#EY) . ZOfEE, CMU 721 THH
EEOES « HERFEHEZ TEX K)o Tz,

& SEEYNET )
7) M (AR, HE (BERRIEEINE) )

AVEB)CIE, K - FEFEFE CHMICHRE T 5 GB Mzl I A {LBERIZEE O M i
IRIEM DT, FHESINEZ L 2 RIEEE OBk, A T F U ZAEOEG %
FHHMET D, o, BAEMRIESHNEIL, LLTOEY Th o,

« GB HUHZIA AT AALBERALE O SEATHL, HE O iR
- [FIEE & O EER T IE O - 52

« [FEEE O A T T ATFEOfRL -

- BARIZET 2 BRI BT 5 figan

A) = AHAR]
2018426 H 25 H~6 H 30 H

v) &Y AN (KR4, Frla. &)
Mr. Wiwat Moon-Ai
Supervisor of Maintenance, Faculty of Medicine, Chiang Mai University
Mr. Suthisanon Jaikla

Civil Engineer, Faculty of medicine, Chiang Mai University
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BOHAT AR L O 2EREN 2T 5L, REAF LY E<RoTND,

FTEREEDL FHZ0O/REER (THB) O

= R BESE ) D PR IGE AL

(LI AR« BRIBESF D 7)

L==Xii IRBEANIF REBH RGN E
HE INEE HE IINEF

B (kWh) 4.4 70 308 37 163
#&gm (L) 22.1 57 1,260 61 1,348
AMFE (h) U—X— 62.0 11 682 186
FL—g— 33.0 11 363 99
I —g— 33.0 11 363 99
A5t 2,976 1,895

i JICA A VER,

Flo. P ARE % S O I RBEANF & HLRE AT ZALBERAEE I X D ERBEFEY O 1
BT OFEILLTOEY

F8: EWEEML N ob- 0 LB EH (THB) ©
[ % FE FE) OO R BE AL B
(RLUEH AAIF - PRBELF + HE A 2 LuE)
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202148 #HeE INET #HE et
BESE (kWh) 4.4 70 308 56 246
&g (L) 22.1 57 1,260 61 1,348
KERE (m) 21.7 5 109
EER (BAE)  (kg) 225.0 9 2,025
B]E (BEAR) (ke) 125.0 77 9,625
1= (kg) 16.0 1 16
A& (h) UV—X— 62.0 11 682 3 186
FL—&— 33.0 11 363 3 99
FL—&— 33.0 11 363 3 99
a5t 2,976 13,753
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AMIEA T F U ADTDITHIR T AMEBERHEE ZEH L W iedho e 2 &0
B, BKEEOSLH BN AT O2MLERNH -2 LIck b, T oRmERIL,
W CHIE 291 - K 640THB (592,200 1) FREEICHEDDH Z LN TX D,

b 9 =Dk, HEU AP OVERRRFE 2 TR L T 572 IT, SEOEWIEMER & B
BAEAANGEAL, toe@Ea A Loz, Ao BN R L OMEH &3 <
2o TNDHENIZETHD, LD 2 REEEARD L 45k Oy EiE Tl &
OEMER & U, B8N+ 3842 2 A ENTHET 5 Z & T, #60%F2
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# 9 ¢ A OMERFE B T

[ OHERFEY B B SHH

ToP— 8,000 4 32,000

=T R 3,000 2 6,000

AT L— ) RV 60,000 1 60,000

HA > b 30,000 1 30,000

P R 100,000 1 100,000

&l 228,000
(#1178 HH)

HIBR - JICA FHA R MERL
7 10 : 5 - O/EFRE B H

5 g OMER R Hiffi | $i 4:’48(THB)

AAf s r— 6,000 | 90 540,000

i K s 1,000,000 1 1,000,000
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(#9524 )

Wi JICA FAEVER
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7)) ESRBEFEIK 3 TR R
ASTM DT FIEICE D& ERFEFEMOY > TV 2 RIRL, e T 7,
GINT ORRA B O3 HTAE RIFZ LT O Y

TSR TR S DI T-

%11 ERRBEIEMI T D 3T R

FkE | HEN— E S
AlRY
EREH 7 a—7, v A 7% 8.0 % 8.6 % 10.0 %
HAK, Pk, ¥ A1 % 8.8% 7.0% 17.3%
oy b, H—PE%E 8.0 % 7.0 % 10.0 %
e 16.8 % 14.8 % 31.9%
2 bR < SR BRI RS 16.8 % 20.3 % 14.6 %
T A v a X — A 6.4 % 31% 4.6 %
TIAF v I Blay T KERE 14.4 % 14.0 % 2.7 %
Z DAth 0.8 % 3.1% 0.0%
uN Y]
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Z DAt 2.2 % 0.2 % 0.0 %
&t 100 % 100 % 100 %
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RFLLT @Y,

16



BERLIK 53 4T DARA-

& 14 1 BEHIR O 53t R
EIR/N!

® 5@ 1-6: [HHRERAEE X, LEICE L CHE, WHELXKD) OfER
7)) EIRBEFEMIR Y S BTG F
B =— A BEL EENDE R ER T, FIRENREOEIS ) 16.8%~
203% L mV (AARDYAT, #a5%) . 20, b =—1LZRLd 2L T
PEH SN DAL KFBORE D, AR RIZHE R Z EDRBE ST,
PERBEFEM A 2 I O FIC ERPEFED L TR O WEOE X HEORAE
WLz EnD, CMU IZx L TR BEORUR 2 (K15 L 7=,

A') PET A G3HTHE R
B
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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 disposing of 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 COVID-19 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 suspended particles 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 t-CO2 in 2019.
(5) However, the actions to decrease the volume in the waste sector lag behind because there
are few effective means.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
The purpose of the survey is to install Kinsei Sangyo’s incinerator at Chiang Mai
University Hospital, and verify its effects by properly disposing of its medical wastes. The
survey also aims at promoting it to other potential users in Thailand.

(2) Activities

Activities related to verification of Kinsei Sangyo’s incinerator.

1-1: Kinsei Sangyo produces, delivers, and installs a GB20 type incinerator with the
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 training in Japan and on-the-job 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 improves the functions of the incinerator, if necessary.
1-7: Kinsei Sangyo implements the environmental management plan and the
environmental monitoring plan.

Activities related to promotion of Kinsei Sangyo’s incinerator.

2-1: Kinsei Sangyo holds a seminar for disseminating information on its incinerator to
potential users other than Chiang 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 Center of Chiang Mai University
makes a research paper on Kinsei Sangyo’s incinerator.

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 exchanges views on 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
users in consultation with the Embassy of Japan in Thailand and UNIDO Thailand.

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

(3) Information of Product/ Technology to be Provided

JICA financed portion CMU financed portion

Slaked Active
Lime Carbon
Silo Silo
C.
‘
:ﬂ i

Filter

A

Hot Water
Furnace

-

Gasification Combustion Quench Emission Stack
Furnace Furnace Tower Gas
Duct

(4) Counterpart Organization
Name: Faculty of Medicine of Chiang Mai University
Location: 110 Mueang Chiang Mai District, Chiang Mai, Thailand
Establishment: 28 October, 1959
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(5) Target Area and Beneficiaries
The target area is the city of Chaing Mai and beneficiaries are 1.8 million of its
population.

(6) Duration
The survey started in December 2017 and ended in December 2021.

(7) Progress Schedule
See annex 1.

(8) Manning Schedule
See annex 2.

(9) Implementation System

Japan Thailand

Bank of Gunma Coordination \
FinaLciaI MONRE MOPH

. assisfance
Takasaki City University of Guidant& %uidance
Government Gunma
Gunma Faculty of Medicine
Innovatign Council Incine V Chiang Mai University
SME support Tgchnical support

Technical[support Report

~

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)

Guidance Technology transfer

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

1) Kinsei Sangyo has 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 and on-the-job training in
Thailand to operators of the incinerator and the head of Energy Technology for
Environment Research Center of Chiang Mai University. As a result, Chiang Mai
University Hospital is now able to operate the incinerator.
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Foundation

Lecture in Japan | Examination in Japan

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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Emission test

The operation cost per ton of THB 13,753 by Kinsei Sangyo’s incinerator is higher than
the old incinerator at Chiang Mai University Hospital because the old one does not have
the function of treating emission gases. It is slightly more expensive than the 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 details are as follows:

Operation cost per ton (Unit:THB)
::J:;: Old incinerator Ki ?;s;nii‘;t%{ 0's
Aug,2021 | Volume Sum Volume Sum
Electricity (kwh) 4.4 70 308 56 246
Diesel oil (£) 221 57 1,260 61 1,348
Water (m) 21.7 5 109
Activated carbon (kg) 225.0 9 2,025
Baking soda (kg) 125.0 77 9,625
Salt (kg) 16.0 1 16
Peronnnel (h) Leader 62.0 11 682 3 186
Operator 33.0 11 363 3 99
Operator 33.0 11 363 3 99
Total 2,976 13,753
Annual maintenance cost (Unit:THB)
Unit cost Volume Sum
Censor 8,000 4 32,000
Burner 3,000 2 6,000
Spray nozzle 60,000 1 60,000
Gasket 30,000 1 30,000
Inspection 100,000 1 100,000
Total 228,000
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5-year maintenance cost (Unit:THB)

Unit cost Volume Sum
Filter cloth & cage 6,000 90 540,000
Refractory change 1,000,000 1 1,000,000
Total 1,540,000

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 incinerator in Thailand.

- ; “ l‘! '-
wn||“n< . -

Speech by Head of UNIDO ITPO Speech by Ministry of Public Health

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 officially able 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.
It is also going to entrust Kinsei Sangyo’s local partner to conduct periodic maintenance
on a regular basis.

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

As mentioned in BACKGROUND, incinerators in Thailand do not necessarily meet the
emission standards and cause problems to the environment and the humans by suspended
particles and dioxins. An article of Chiang Mai News dated March 4, 2021 reported such
problems. With Kinsei Sangyo’s incinerator, Chiang Mai University Hospital as a part of
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 environmentally-
friendly incinerators.

(2) Lessons Learned and 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 granted by 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 bigger 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 administrative concern that even a signed
document by government does not mean anything depending on personnel.
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ATTACHMENT: OUTLINE OF THE SURVEY

Thailand \erification Survey with the Private Sector for Disseminating Japanese Technologies for
Appropriate Medical Waste Disposals by the Next Generation's Incinerators
Kinsei Sangyo Co., Ltd (Gunma Prefecture)

Development needs in (BT T T Expected outcomes in Thailand
Thailand )

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

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

\___is difficult.

Outputs of the Survey Expacted outcomes in Japan
Present \
/ \ » Demand for disposing of medical

» With Kinsei Sangyo’s incinerator wastes has been decreasing.
installed at CMU hospital,
Kinsei Sangyo tries to properly Project
dispose of medical wastes from » Kinsei Sangyo’s management will be
the hospital and prove its stabilized by taking in the demands in
effectiveness. Thailand.

> Kinsei Sangyo tries to consider > 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. /

» Medical wastes are properly disposed
of at CMU hospital.

» Environmental pollution is mitigated
in Chiang Mai City.
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Annex 1
Progress Schedule

FY2017 FY208 FY2019 FY2020 FY2021

1 12 1 2 3 4 5 6 7 8 9 10 1 12 1 2 3 4 5 6 7 8 9 10 1 12 1 2 3 4 5 6 7 8 9 10 1 12 1 2 3 4 5 6 7 8 9 10 1 12
[1-2- Kinsei Sangyo produces, delivers, and instals a GB20 type

incinerator with the capacity of 3 tons per day at Chiang Mai
University Hospital

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

Trainingin rmde
Thailand to operators of the incinerator and the head of Energy

- v
rvough comprehesive rainingin Japanand o the-ob g n g apen

[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.

[1-6: Kinsei Sangyo improvs the functions of the incinerator, if

necessary.

= L__ R
1.7: Kinsei Sanayo implements the environmental management plan

and the environmental monitoring plan.

[2-1- Kinsei Sangyo holds a seminar for disseminating information on its|

incinerator to potential users other than Chiang Mai University
Hospital

22 Kinsei Sanayo explains about effects of s ncinerator to the I
participants inthe online forum and considered th possibily of
introducingit to them

2-3: Energy Technology for Environment Research Center of Chiang
[Mai University makes a research paper on Kinsei Sangyo’s incinerator.

[ |
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 exchanges views on rules and regulations.

of the Minisry of Natural Resource and Environment.
[2:6: Kinsei Sangyo considers the possibility of iniroducing its

incinerator to potential users in consultation with the Embassy of Japan|
in Thailand and UNIDO Thailand.

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

Widermrepor]
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Annex 2
Manning schedule
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