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[Location]Bangkok to Samutprakarn, Thailand
[Project Owner]Ministry of Transport, Thailand
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Volume reduction effect of waste incineration Trend in landfill disposal volume

@ Can cut approx. 95% of waste volume. by incineration @ Landfill disposal volume has decreased 85% since 1989,
as a result of reduction in volume through incineration
and full implementation of recycling
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m Lendfill waste inappropriate gy Compystible but not incinerated M Post incineration ash

Preparation for incineration plant Full implementation of thermal recycling of

towards mcinerating all combustible waste plastic that 1s not recyclable (2009--)
Beforg mcmeranm After i.ﬂCiIlETatiOﬂ waste, and pf(][ﬂ.ﬂtl{)ﬂ ufrecyc]jng by Full i.mplementation of COD.VBﬂ:iﬂg incinerated

recovering resources (~1996) ash into cement raw material (2015~)

Source : Clean Authority of TOKYO
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Nerima Waste Incineration Plant (Tokyo)

Emission level is lower than
environmental standard

Waste Heat Reuse for Local

% Close to waste generator and short
- transportation distance
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B Proposed Technology (Moving Grate Furnace by JFE)

Exhaust Gas

The combustion gas mixture caused by
this collision promotes the following
oxidation/reduction chemical reactions:

Unburned Gas Contents :
, Hz, NH3

Combustion Gas Contents :
0., . C0a

Unburned Gas Reaction :
+ 0, == 200,

Combustion Gas Reaction :
+ NH: — N: + H"D

Intermediate Ceiling

[ Bottom Ash

JFE Hyper Grate System



B Challenges for implementation of WTEs

Waste Legal Social
Characteristics Aspects Impact

Economic Environmental
Aspects Aspects

Source : Waste to Energy Considerations for Informed Decision-Making, UNEP-IETC, 2019
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Planning Design PQ Build Operation
(pre-FS) (FS) Tender /Maintenance
— &

Stop at Planning Stage
- Weak policy enforcement, public opposition, no financial source, no supporting regulations, etc.

Stop at Designing Stage Q’

- Reject of proposal by a competent authority, opposition from existing stakeholders, lack of budget,
gap between proposal and needs, etc. ﬁ’

Stop at PQ/Tender Stage
- Unsuccessful PQ/tender due to conflict of price (tipping fee, etc.), etc. g’

Stop at Operation Stage

- Insufficient performance of facility, critical change of waste management policy,
bankruptcy of operation company, etc.

Source : Created based on “Financing issue for a development of recycling and waste treatment facility”, Nov. 3" 2016, Shiko Hayashi, IGES 14



B Industrial WTE Projects in Thailand

Capacity-Gross (MW) Capacity-Net (MW)

PG & C5714 3.00 2.50
Chonburi Clean Energy (CCE) 8.63 6.90
Sabangyangyuen Pichit 2.00 1.88
Progress Intercame Thailand 4.80 4.00
Eva Grand Energy 4.00 3.00
Recovery House 7.00 5.50
SCGA Cementthai 8.00 7.00

Total 37.43 30.78

Source : DEDE



B Project development target of WTE in Thailand

M Industrial Waste  ® Municipal Solid Waste

MW
1000

800
600
400
200

AEDP 2015

PDP 2018

AEDP : Alternative Energy Development Plan
PDP : Power Development Plan
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B Current FIT scheme for WTE in Thailand

W FIT-F W FIT-V ® Premiuml B Premium?2

-

0.50
7.00 - 0.70
6.00 -

5.00 - -
4.00 -
3.00 -
2.00 -
1.00 -

0.00 . .
Industrial Waste Municipal Solid Municipal Solid

Period : 20 years Waste (3-10MW) Waste (10-50MW)

FIT Premium 1 : for year 1-8
FIT Premium 2 : For 3 designated provinces in South Thailand (for whole project period)
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B Characteristics of Industrial and Municipal solid waste

Solid Waste from Industries Solid Waste from Households

Mixed papers, dirty plastic bags, rubbers, etc.  Plastic bags, green wastes, food wastes, etc.
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B Proposed business scheme

WLED) WLED) (Foreign) (Foreign)
‘ Investment

Tipping Fee Tariff/FIT

Generators Company Company

Waste Treatment Electricity

Service ‘
EPC EPC o&M
Company A Company B
Engineering (Thai) WLED
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B Potential Risks of WTE Project

Income Cost

Feed in Tariff
(unit price, Period)

— Land Availability
Ash disposal

Quality of Waste
(LHV, components)

Market risk

Opposition of local

Quantity of Waste residents

Appropriate Tipping Fee — Change in law

Political risk /Country

Feasibility

Force Majeure

risk

A jate | FiT, T/F) must b d
ppropriate income (FiT, T/F) must be secure »






Government (METT,

Agency for Natural
v Application for equipment certification as a biomass Resources and Energv)
power generation facility . =

v Establishment of calculation system for biomass ratio

Government (MOE)

ixed prii
purchase

Electric Utility

v" Create and submit a regional plan on
forming a recycling society. and
promote for facilities and sites, based
on the Municipal Solid Waste
Treatment Master Plan

v" Submit a cost-benefit analysis

Companies

Subsidy

(max 50%) Purchase power

corresponding to biomass

Price setting and obligation to buy

Sell power
corresponding to
non-biomass

Utilization of
renewable energy

Incineration plant
construction and
reconstruction

Incineration Plant

and 111anagement

Incineration treatment of
combustible waste

operations, maintenance.

-

Landfill disposal cost Cost breakdown on operation and maintenance/

Subsidy

23 Cities of Tokyo

[ |
Safeguard 3.2% 14.3%
Transport collected waste o public health 4,29 m
from their district to the [ umtaun and operate - S -
cila e ispor nit
treatment 13 539 Price ]
prox. 12,000
Pay tax Pay tax =

nesiaents
Source : Clean Authority of TOKYO

21.5%
82%

management (O&M) cost for incineration plants (FY 2016)

regular inspections and repairs, and
maintenance work

Human resource cost

Subcontracting incineration plant
operation and management

Heating, highting, and water cost
Subcontracting landfill disposal of waste
mehdine residual ash.

Pharmaceutical agents purchases
Transport cost for waste inchuding
ncmerated ash

Environmental measurements, etc.

Other

# Melted ash (Tamazzwa and Eatsushika incineration plants) are EM]IMQ 2
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