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Thailand’s GHG Inventory 1994

(Source: IPCC, Thailand NC1)
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THAILAND

Area
- Total 513,115 km?2 (50t™) or 198,115 sq mi
- Water (%) 0.4 (2,230 km?)

Population

- 2010 estimate 63,723,953 (215)

- 2000 census 60,606,947

- Density 132.1/km? (85™) or 342/sq mi

GDP (PPP) 2008 estimate
- Total $547.060 billion (24t)
- Per capita $8,239 (86™)

GDP (nominal) 2008 estimate
- Total $273.313 billion (339)
- Per capita $4,116 (92"9)
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Million person
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Final energy consumption (ktoe)
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Energy consumption in the transport sector (ktoe)

00000

T RIS E S i

000000

00000 ..

00000

00000000



nergy consumption in the industrial sector (ktoe)
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CO2 emissions (Enerqy)
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ktoe per Million Baht
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Estimation of floor area in buildings

Floor Area
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| Office 27.68 36.44 38.94
H Hospital 10.91 24.52 28.49
i Hotel 20.54 29.08 31.46
M Department 15.15 21.61 23.41
M Education 13.97 24.34 28.35
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Billion passenger-kilometer
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ktoe

Energy Consumption (2005)
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ktoe

Energy Consumption (2050)
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ktoe

Energy Consumption in Industry (2005)
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ktoe
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Gross Domestic Product
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Final Energy Consumption (ktoe)
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are of energy types in industries (2005
INDUSTRY Electricity (20) Heat (20)
Food & Beverage 13 87
Textile 71 29
Wood & Furniture 70 30
Paper 23 77
Chemical 32 68
Non Metallic 8 92
Basic Metal 43 57
Fabricated Metal 70 30




Breakdown of energy consumption in Thal
commercial buildings
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Energy Saving (ktoe)

Total Energy Savings in the Commercial Sector
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Energy (ktoe)

Contribution of Energy Savings in the Commercial Sector
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% Share of electricity used in Thal residential
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% Share of non-electricity used Thali residential
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Energy savings (ktoe)
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Energy (ktoe)
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Renewable Energy Development in Thailand: TRANSPORT SECTOR
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Renewable Energy Development in Thailand: TRANSPORT SECTOR

Consumption of Gasoline and Diesel

(million litres/day)
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Results: TOE savings per Investment

Cost Effectiveness of Cross-Cutting Energy Efficient

E . .
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Results: NPV per tCO2 mitigation

Net Cost Curve of CO- Avoided (2006 - 2030)
for Deploying RE & Efficient EE Technologies
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Peak demand during 2009-2030

Years

Forecast of system peak demand in Thailand (MW)
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Future power plants in variable system

Installed  Investment Generating
Plant type capacity cost Life Fuel cost cost
(MW) ($/kW) (year) ($/MMbtu) ($/kWh)
Nuclear 1000 3022 60 0.5 0.0683
Coal-fired with CCS 800 1875 30 4.01 0.0809
Coal-fired (pulverised) 800 1565 30 4.01 0.0737
Combine cycle gas turbine 290 429 20 20.51 0.2894
CHP/Co-generation (SPP) 800 714 25 9.76 0.0974

Source: (EGAT, Thailand, 2010)



Installed Capacity (MW) in BAU

Installed capacity (MW) in BAU
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Installed capacity (MW) in CTX $25
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Installed Capacity (MW) in $50 case
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Installed Capacity (MW) in $100 case

Installed capacity (MW) in CTX $100
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Installed Capacity (MW) in $200 case

Installed capacity (MW) in CTX $200
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Generation cost (cents/kWh)
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Total CO2 emission (million tons CO2)
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Cumulative CO2 reduction from power generation

CO, reduction CO, Total
2007-2020 reduction CO, reduction
Million tons | 2021-2030 Million tons

Million tons

34.97
25$/tC 0.136 34.83 (0.7%)

516.41
50$/tC 163.22 353.19 (10.6%)

801.57
100$/tC 200.35 601.23 (16.5%)

1,506.20
200$/tC 538.97 967.23 (31.0%)
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Reference Energy System (RES), Thailand-MARKAL Model
MARKAL-ANSWER and MARKAL-MACRO

Primary Energy Supply

Process Technology

(Final Energy)

EnD-Use Technology

Demand for Energy Service

Renewables e.g.
-Biomass (fuel wood,
paddy husk, bagasse),
charcoal, hydro (large,
small) etc.

Mining e.g.

-Crude Oi1l, natural gas
coal etc.

Imports e.g.

-Crude oil, oil product,
coal, natural gas,
electricity etc.

Exports e.g.

-Oil product, coal,
crude Oil

Fuel Processing Plants
-Oil refineries

-Biogas digester
-Green gas product
Power Plants e.g.
-Conventional fossil
fuels (gas-fired, coal-
fired, gas-fired CHP,
coal-fired CHP)

-Solar PV

-Wind turbine

-Nuclear technology
-Geothermal

-Biogas

-Waste incineration
-New gas-fired (CCGT)
-New coal-fired (IGCC,
supercritical )

-New biomass CHP
-Nuclear PWR

(Useful Energy)

Industrial e.g.
-Steam bOilers,
» | Furnace, Chiller,

Compressor, -Gas
engine, -Motor,
Machanic equip, Gas
engine, Others.
Commercial
-Lighting and
cooking

—| Residential

-Lighting (rural, urban)
-Cooking (rural, urban)
Agricultural

-Diesel truck,
gasoline engine,

—® | motive engine

Transport
-Diesel car, gasoline

&LPG car, air plane

Industry

Commercial

Household

Agriculture

Transportation




Global, Primary Energy Supply, Material, Demand for Energy Service, Emission, Technologies and
Tax/Subsidy Constraint

Service Demand
Technology Models

~
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User
Interface

¢ Run
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(MARKAL-ANSWER)

Returns Control

ANSWER ANSWER GAMS ANSWER AIM End-use
Operation Operate LP Optimizer/Solver Report demand technology
Control Matrix (CPLEX/MINOS) Writter database
| v v ¥ |
ANSWER
Output File
ASIM Egﬁrgty Back-casting
. nap Sho Model
(ESS) Model

~

CO; Decomposition

2010 Plan
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Thailand’s Future Plan

Low carbon society (within April 2010)

AIM End-Use Model

AIM-MARKAL Integrated Analysis
Integrated analysis of RE & EE
Evaluation of low carbon scenarios

AIM/CGE for Policy Assessment



THANK YOU

15th AIM Int'l Workshop, NIES, JAPAN.

45



