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## 5170729921 : MAJOR ENVIRONMENTAL ENGINEERING
KEYWORDS : GREENHOUSE GASES / CARBON FOOTPRINT / FOSSIL FUEL POWER
PLANT / CARBON FOOTPRINT REDUCTION

YUTTHASAK SIRISINT : CARBON FOOTPRINT EVALUATION OF FOSSIL FUEL

POWER PLANT IN THAILAND CASE STUDIES ; BANGPRAKONG COMBINED

CYCLE, KRABI THERMAL AND MAEHONGSORN DIESEL POWER PLANT.

ADVISOR: ASSOC. PROF. ORATHAI CHAVANPALIT, Ph.D., CO-ADVISOR:

ACHARIYA SURIYAWONG, Ph.D., 131 pp.

This research studies the quantity of greenhouse gases emission emitted by the power plant's
electricity generation. Employing carbon footprint evaluation, the research studies from the
acquisition and transportation of raw materials to the electricity generation in order to evaluate the
quantity of carbon footprints and their reduction. Carbon footprint from the generation of electric
power plants in Thailand using fossil fuel, 4 cases, such as power generation of Bangprakong
combined cycle power plant no. 1-2 with natural gas and diesel fuel. Bangprakong combined cycle
power plant no. 3-4 using natural gas. Krabi thermal power plants using fuel oil and diesel fuel and
Maehongsorn diesel power plant. The study also introduces some basic guidelines for reducing
carbon footprint. To evaluate carbon footprint is to use software package SimaPro 7.2.4 is used and
its boundary is Business-to-business (B2B) type. The results of it are carbon footprint in every
case,mostly time over 20 years, secondly 100 years and the least time over 500 years. Maehongsorn
diesel power plant cause the highest carbon footprints 1.06 0.977 and 0.947 kg CO, eq/kWh,
respectively, followed by Krabi thermal power plants using fuel oil as the main causing the carbon
footprint 0.966 0.918 and 0.898 kg CO, eq/kWh, respectively. Bangprakong combined cycle power
plant using natural gas as primary fuel to generate has the smallest carbon footprint, 0.89 0.744 and
0.689 kg CO, eq/kWh respectively. The carbon footprint caused by the generation process of
electricity most, followed by the process of acquisition of raw materials.The process of shipping raw
materials will cause the least carbon footprint.The introductory options for carbonfootprint mitigation
are using wind, solar and nuclear energy for power generation combine case study and using CCS.
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CO,,CH, Carcinogen

SO, W Respiration organic

CFCl11 Respiration inorganic
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NO2 cimate change

HCFC22 Ozone layer depletion
Ammonia » Ecotoxicity

Toluene Mineral
Aluminium/ Fossi fuel

Natural gas

317 2.14 msdwunasamlsznvewanszni

131 : Pre’ Consultants,(2001)



41

o IS 3 '
PMIMHUAUNUIN (Characterisation) (Huduapumsnaaslsznnwansznuliogluy
9 1 H
o . ' Jd . .
INONVBIAIUF (Indicater ) Tav1dAmlniaes (Characterization factor) Tumsganienasuain

a 3’ v o VoA 1 09: 1
ﬂimmumumﬂum'uﬁmmwaﬂiz‘wmmzmimmmwmmmumzwamwmmaumi
EPj = Qj x EFij

Iﬂﬂﬁ EPj (EPE (Environmental impact potential) Ao ‘ﬁﬂﬂﬂ1W"UfNWﬁﬂ‘i$WU‘VIN€T'QLL’mé}fJN
AMSUNANTENVY TN | a9 (kg substance equivalent)
Q (Quantity of substance) fipUS1NaINAN1IZAS | RdoEDENN (kg substance )
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139N 4.3 ¥szeznalusuussemalns Twailes (ifetime) vazdneninluniaiilyilan

Fouvosmasounszanluria 201 100 uag 500 3lco,

Global Warming Potential
Lifetime (Time Horizon in years)
GAS (years)

20 yrs 100 yrs 500 yrs
Carbon dioxide Co, 1 1 1
Methane CH, 12.0 62 23 7
Nitrous oxide N,0 114 275 296 156
Chlorofluorocarbons
CFC-11 55 4,500 3,400 1,400
CFC-12 116 7,100 7,100 4,100
CFC-115 550 5,500 7,000 8,500
Hydrofluorocarbons
HFC-23 CHF, 260 9,400 12,000 10,000
HFC-32 CH/F, 5 1,800 550 170
HFC-41 CH,F 2.6 330 97 30
HFC-125 CHF,CF, 29 5,900 3,400 1,100
HFC-143 CHF,CH,F 34 1,100 330 100
HFC-143a CF,CH, 52 5,500 4,300 1,600
HFC-236fa CF,CH, CF, 220 7,500 9,400 7,100
Fully fluorinayed species
SF, 3,200 15,100 22,200 32,400
CF, 50,000 3,900 5,700 8,900
C,F, 10,000 8,000 11,900 18,000
C,F, 2,600 5,900 8,600 12,400
Ethers and Halogenated Ethers
HFE-125 CF,OCHF, 150 12,900 14,900 9,200
HFE-134 CHF,OCHF, 26.2 10,500 6,100 2,000
HFE-7100 C,F,OCH, 5 1,300 390 120
HFE7200 C,F,0C,H, 0.77 190 55 17
HFE-254cb2 CHF,CF,0CH, 0.22 99 30 9
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