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‘ STATIONARY ENERGY

Residential buildings

Commercial and institutional
buildings and facilities

Manufacturing industries and
construction

Energy industries

Agriculture, forestry, and fishing
activities

Non-specified sources

Fugitive emissions from mining,
processing, storage,
and transportation of coal

Fugitive emissions from oil and
natural gas systems

TRANSPORTATION

On-road

Railways

Waterborne navigation
Aviation

Off-road

WASTE

Solid waste disposal
Biological treatment of waste
Incineration and open burning

Wastewater treatment and
discharge

‘ INDUSTRIAL PROCESSES
AND PRODUCT USE (IPPU)

Industrial Processes
Product Use

AGRICULTURE, FORESTRY,
AND LAND USE (AFOLU)
Livestock

Land

Aggregate sources and non-
CO, emission sources on land

OTHER

Any other emissions occurring
outside the geographic
boundary as a result of city
activities.

These emissions are not
covered in this version of the
GPC but may be reported
separately.
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 oproaches o biodesel ful (BDF) producion proectn Kyolo cy

¢ Recycling edible oil (used edible oil) as an alternative fuel to

Qi and establshrmen of iodiesel fel production project in Kyoto Ciy  dieselo
: Recovering and refining the used edible oil discharged both

from households and businesses (restaurants and hotels)

Used edible oil being collected

: Background of BDF production project in Kyoto City ™=
Third anference_ of Parties to the United. Nations Framework Prevention Of G|0ba| Warming
: Convention on Climate Change (COP3) in Dec., 1997 o . oty
: Building a recycling society

; / [ BDF production contributes to; ]\
*Recycling used edible oil

+CO, emission reduction
+Purification of automobile exhaust gas
Oil recycled in Kyoto +Live education about environmental
: problems
: +Vitalization of local communities
*Preventing river pollution
+Vitalization of agriculture by growing

Biodiesel fuel production facility Qesource crops
Administration section of Kyoto City South Clean CENEI e ST T T T T T T T T T TP T T T T T T T TR T

Current situation of collecting points .. ..
and the amount of recovery of used MUﬂICIpa| buses and mun|C|paI waste
collection venhicles running on BDF

edible oil from households

Target of the collecting points: 2000 (One point

for every 300 households) .. . .

Parnershipamong  Enthusiasti loca Gitizens with righ Municipal buses waste collection vehicles
(93 units) (about 140 units)

citizens, businesses officials and awareness

and the municipality municipal assembly

members Involving

Regional Waste hborhood 0, 0,
Regional Waste - neighbarhood B20 (20% BDF) B100 (BDF 100%)

Committees Spreading by regional women'’s
(Collecting model) enthusiastic associations
citizens’ word of mouth

The citizen-driven collecting system for household used edible oil, built up as a community based approach

Amount and Collection points for household used edible oil
2000

189006 193172 195512 195822 192842
178528

2oy =3 Collected amount
—@— No. of collection points £

150000
128118 127158
116019 123032 125276

91 1500

1000

Diesel oil B2( B100

100000
500

No. of collection point:

Collected amount

50000

0 13! b
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Diesel oil and product samples



BDF production project in Kyoto city Degradation level check of the

household used edible oil

BDF production and use flow

BDF production cost
breakdown in FY 2013

. llecting household (waste collection vehicles)
(unit: yen/1) '"id.g?fzu 140 vehicles running on
bout 1,759 collect " 1 BDF
Item Cost points in the ci Refinery facility 00%
193kL/year BDF production
Operating expense 13 - 1,27 KL iyear (Municipal buses)
Used edible oil purchase 54 i 93 buses running on
outlay jesnalng 20% BDF
ised edible o
Methanol/catalyst purchase 8 105kL/yea
outlay i
Utility expense(In—house 3
power generation)
Quality inspection expense 10
Others 38 Annually estimated potential possible collected
Facility depreciation - volume of used edible oil in Kyoto city, and the
o T recycling rate for BDF
(Unit: in 10,000 I/year)
Potential possible recycling recycling
B . llected vol | it
Construction cost: 750 million yen S . -
Discharged from households about 150 about 20 about 13 %
(¥270 million out of ¥750 million Discharged from businesses about 300 about 110 about 37 %

subsidized by MOE)

Checking Acid Value by color chart

BDF
Reaction mechanism
(esterification reaction)

Acceptance of industrial used edible oil
/

Methanol Methanol Methanol

Catalyst KOH =f=

High viscosity
Fatty acid
Fatty acid
Iveeri
Fatty acid Glycerin
Vegetable oil
(used edible oil)
Reaction / separation f;]r;p;m:?{'gzgz‘;m BDF (Fatty acid
Glycerin oil methyl ester/FAME)
Fatty acid Fatty acid Fatty acid
e Methanol Methanol Methanol

—

Glycerin



Fatty acid methyl ester

Glycerin

When usina Supematant,

Glycerin, potassium of
the reaction catalyst and
others remain and
contaminate fuel filter
and inside of engine.

The residual methanol

Clogged fuel filter

Deposited material in the deep inside of
TCV holes---red-brown tarry material

5B-10

would lower the flash
point or cause metal to
corrode.

Residue with high viscosity

Dent of jet pum
Fuel filter (new) ( jet pump)

>Improving the fluidity and preventing crystal deposition at
low temperatures during winter

* Using pour-point depressant for lubricant = Effective at up
to about -3°C for the fuel in Kyoto

Being desirable of developing an economical pour-point
depressant effective at lower temperature specific to BDF

like the anti-oxidant

Clear fuel (with additive) Unclear fuel
(without additive)

Pour-point depressant Clogged fuel filter

Fuel refining (water washing process)

Removing residual glycerin, potassium and methanol in the crude methylester

cocisrin ReroVing IMpUTES from supermatant
n
\V/

Raw Material unloading Facility
and Storage Tank

Raw Material Unloading Facility
for tank lorry (from restaurant)

Raw Material
Storage Tank

Raw Material Unloading Facility for
small container (from household)




Pre-treatment Vessel Reactor

(dewatering process) (transesterification process)
MeOH —
Condenser
Catalyst / \
/ Tank
" Vessel Water Reactor ~ M st
Receiver

Purification Vessel

(FAME washing process) Additional Agent Mixing Tank

/' Mixing
Tank

Purification Water Additional
Vessel Receiver Agent Drum




Product Storage Tank

\

Product Storage Glycerin
Tank Storage Tank

Process Flow 1/2

1st Reaction
2nd Reaction
Raw Material Methanol/
Catalyst Vacuum Heating
Vacuum Heating |:\|>
-
Pre-treatment Reaction l
. Gravity separation

Product Loading Facility

Loading
Arm

PrOCGSS FIOW 2/2 Winter Only
ﬂ Additive Agent

1st Washing Vacuum Heating mixing

2nd Was“‘" :; Product
w/Additive

— - 3

:> B20
(20%BDF)
Light Oil mixing

Purlfylng

Waste Water

Gravity separation
after settling
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ICLEI-Local Governments for Sustainability : www.iclei.org
carbonn Climate Registry (cCR) : http://citiesclimateregistry.org
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CLIMATE CHANGE INTERNATIONAL
TECHNICAL AND TRAINING
CENTER (CITC)

Ministry of Natural Resources and s Policy & - uilding & - e Carb
: « Strategy, Policy » Capacity Building » Promoting the Carbon
Environment (MONRE) Planning Outreach Market

- National Focal Point of UNFCCC & Kyoto Protocol

Thailand Greenhouse Gas Management
Organization (Public Organization): TGO
-Established in 2007

-Designated National Authority for COM
implementation (DNA-CDM)

-Co-Secretariat Assistance for the National
Committee on Climate Change (NCCC)

-Technical Supporting Agency for GHG
Management

- Capacity Development and Knowledge
Outreach TGO

* GHG Information » CDM projects approval
Center & Promote GHG mitigation projects




B Established by Thailand Greenhouse Gas Management
Organization (TGO)

m Official launching of CITC on May 8, 2014

m A flagship project by the Ministry of Natural Resources
Environment, Thailand

B Supported by Japan International Cooperation Agency (JICA)
(June 2013 — May 2016)

a Provide capacity
development on climate
change mitigation and
adaptation

o Promote climate
change networking
platform

a Promote knowledge
dissemination on climate
change mitigation and
adaptation

“ Become a leading
climate change
training center in
ASEAN”

76

Networking Training

Knowledge
Hub &
Dissemination

P CITC Services RSN B CITC Knowledge Areas e

nowledge o

issues

climate chang
policy-related

Policy-related issues

& adaptation

Climate Change
Actions for mitigation

Actions in focus

Climate Change and GHG

Accounting

Knowledge and GHG
information management

Low Carbon &

GHG Inventory

Resilient Society
Development

GHaI GHaI Lcs Les
Central Central Central Central
Exec. Prac. Exec. Prac.
GHaI GHaI Lcs Lcs
Local Local Local Local
Exec. Prac. Exec. Prac.
GHaI Lcs

Private Private
comp. comp.

Mitigation Sustainable GHG
Mechanism Management

REDD/
REDD+ cc
Fin.



Progress

* GHG Inventory Management for Central Government Officers (27 trainees, 19 orgs /
34 trainees, 11 orgs), 13-15 August and 3-5 September 2014

* Training the Trainers (TTT) for the course of GHG Inventory Management for Central
Government Officers (16 trainees, 15 orgs), 18-19 August 2014

Introduction Energy IPPC

Agriculture LUCF Waste

 Leadership program on Low carbon and resilient society development for Local
Practitioners (32 trainees, 24 orgs), 17-19 Dec 2014

« Training the Trainers (TTT) for the course of Leadership program on Low carbon and
resilient society development for Local Practitioners (10 trainees, 10 orgs), 22-23 Dec 2014
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* Workshop on “Capacity Development on Low Carbon Society
(LCS) in the Southeast Asia Region and Training Needs
Assessment” (participation from ASEAN Secretariat and 7 ASEAN
countries), 9 May 2014

* Workshop on “IPCC Guidelines for Greenhouse Gas
Inventories: Kick-Off of Blended E-Learning Course”
(co-organized with USAID), 15 May 2014

« Workshop on “Capacity Development Role for GHG Inventory
Preparation in ASEAN countries: How can trainings facilitate
to breakthrough the barriers on GHG inventory preparation?”
(co-organized with JICA, GIO and NIES), 7 August 2014



* The UNFCCC COP 20 Side Event on “Climate Change

o Traini

c Trbalnlgg l\_letec,l,s D ESEEEIETL T TED Gl Capacity Development Activities in Southeast Asia Region:
QUROINSOCICLY) Enhance Capacity through the CITC”, (co-organized with

« Pakkred, Nonthaburi, 11-12 Nov 2014 JICA) Lima, Peru, 2 Dec 2014 (more than 70 participants)

« Chiengrai, 13-14 Nov 2014

« Had Yai, Songkla, 17-18 Nov 2014

« Khonkaen, 20-21 Nov 2014

(more than 300 persons/80 organizations from Municipalities,
Regional Environment Office, Provincial Office of National

Resources and Environment)
Mr. Ruengdej Mahasaranond
Ambassador of Thailand at Lima, Peru

Mr. Michihiro Oi
Director, Office of International Strategies
on Climate Change, MOE]

Mr. Ichiro Sato
Deputy Director, Office for Climate Change, JICA
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" EJ
n1stEIUnGaY  “Capacity
Development experiences, needs
and lessons learned in Southeast By I IGES
MONRE
Thai l NIES
Ministry
of
Industry OECC
Thai
MOFA USAI
Thai D
GISTDA s o Glz
Thailand committee
Research on
e

Dr. Jakkanit ;esgiranr:a it Dr.Luong Quang  Dr. Puja Sawhney \s. Takako Ono  Mr. Jiro Miguel ~ Mr. Satoshi lemoto
Kananurak, (DNPI) MONREHV' IGE_S Bangkok IGES Ogahara JICA Expert
TGO ) , Vietnam Regional Center OECC
Indonesia 15




www.citc.in.th

Climate Change Channel
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Quarter 1

(Oct-Dec 2014) (Jan-Mar 2015)

Trainings

Workshop TNA on
| GHG Mitigation / T-VER
|
Training on Low Carbon
Society for local
practitioners (1)

TTT on Low Carbon
Society for local
practitioners

Quarter 2

Training on Low Carbon
Society for local
executives (1)

Workshop on Low
Carbon Society for
ASEAN

Training on Climate
change economics

Knowledge Hub & Dissemination

Quarter 3
(Apr-dun 2015)

Training on GHG Inventory
for central government
officers (3)

Training on Climate
change economics(2)

Training on Low Carbon
Society for local
practitioners (2)

Quarter 4
(Jul-Sep 2015)

Training on Low Carbon
Society for central
government officers (1)

Training on Low Carbon
Society for central
government directors (1)

TTT on Low Carbon
Society for central
government officers

Training on GHG
Mitigation

{ Publications through media to all targets

{ PR and Networking activities (road shows, participation of domestic & international events)

[ CITC website & E-learning

(S S —

20



	5 Materials for training in Japan
	2nd Project Year (19 - 30 January 2015)




