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Abstract

The two main objectives of this research include (1) to establish a national GHG
inventory on petrochemical sector and forecast its emissions based on possible
technologies for setting Thailand-Emission Trading Schemes (T-ETS) in the future, and (2)
to study the possibility of registration a research unit for working on measurement,
reporting and verification (MRV) of GHG reduction projects and to develop human
resource to be a Validation/Verification Body (VVB). The data of this study were collected
from Petrochemical plant in Thailand on a base year of 2013, which consist of 5
upstream products, 9 intermediate products, and 7 downstream products. The boundary
of GHG assessment is gate-to-gate within the production process by following the
Greenhouse Gas Protocol (WRI and WBCSD, 2003). The methodology for GHG emissions
evaluation is based on a standardized methodology from IPCC 2006 together with the
specific emission factor of each type of factory from the assessment of greenhouse gas
for oil and natural gas industries (API, 2009).

Focusing on Thailand Petrochemical Industry, the 2006 energy consumption was
259,834 TJ, which used in the upstream, intermediate, and downstream sector about 84,
9, and 7% respectively, while the GHG emissions was 18,778 ktCO,e, which contributed

to each sector about 73, 17, and 10% respectively.

The future projection of GHG emissions from petrochemical industry toward 2050
is divided into 4 scenarios including (1) BAU-business as usual, (2) PDP-reducing CO,
emission factor from power plant, (3) ESP-improving based on energy saving plan, and (4)
CC-switching technology to new catalytic cracking. To reduce GHG, all reduction
scenarios are recommended to implement simultaneously to achieve the highest
potential to significantly reduce GHG emissions in the near future. The three scenarios

provide around 20% GHG reduction compared to BAU.

Ten methodologies and templates for calculating and reporting a GHG reduction
for industrial sector in the project based level were developed including T-MRV-I1 Steam
system efficiency improvements by replacing steam traps and returning condensate, T-
MRV-12  Baseline methodology for steam optimization systems, T-MRV-I3 New
cogeneration facilities supplying electricity and/or steam to multiple customers, T-MRV-14

Demand-side energy efficiency activities for specific technologies, T-MRV-I5 Waste energy
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recovery (gas/heat/pressure), T-MRV-16 Energy Efficiency Improvement by Replacement of
Energy Efficient Chillers, T-MRV-I7 Greenhouse gas emission reduction by using a low
GWP refrigerant, T-MRV-I8 Energy Efficiency Improvements of a Power Generating Unit by
retrofitting turbines, T-MRV-I9 Efficiency Improvement in electricity generating unit, and T-
MRV-110 Energy Efficiency by Installation of energy efficient transformers in a power

distribution system.

For the part of capacity building, a research unit of environmental management
and sustainable industry, located in faculty of engineering, Chulalongkorn university, was
established for working mainly on projects of measurement, reporting and verification
(MRV) of GHG reduction. Moreover, the unit have developed the skills on GHG emissions
and reductions for researchers by registration in a program of Thailand Voluntary
Emission Reduction Program (T-VER) and Carbon Footprint for Organization (CFO) which is

organized by Thailand Greenhouse Gas Management Organization (TGO).
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