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Life Cycle Assessment of Power Generation from Renewable Energy

Unalein gounanldl way Ugns lwegd

Panisa Ondokmai and Nattaporn Chaiyat’

WMRENTIUNAUNY IINeaeusld 63 ny 4 suanuasns sunedunsie Swiadedlval 50290
School of Renewable Energy, Maejo University, 63 M.4 Nong Han Sub-district, San Sai District, Chiang Mai Province 50290
“E-mail address: benz178tii@hotmail.com, +66(0) 882523088
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Abstract

This research studies life cycle assessment (LCA) of power generation from geothermal energy, solar
energy and hydropower and compares at generate 1 kWh, which the environmental impact was considered as
10 categories. From the study results, it could be found that the power generation from geothermal energy,
solar energy and hydropower were revealed the impacts in terms of climate change 8.10E-02, 3.77E+02 and
1.65E+06 kg CO, eq, respectively. Human health toxicology were 29E-02, 6.97E+02 and 5.89E+05 kg 1,4 DB eq,
respectively. Metal depletion illustrated 9.25E-03, 3.58E+02 and 1.28E+05 kg Fe eq, respectively. In addition the
fossil depletion were 1.27E-02, 1.20E+02 and 3.37E+05 kg oil eq, respectively. When comparing the effects of

the power generation presented the most LCA impact of the hydropower generation, the minor were solar
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energy and geothermal energy. The results showed that the impacts driven by the use of materials from the

high amount of iron and fossil fuel and effected on the climate change and human health indicators.

Keywords: Life cycle assessment, Power generation, Geothermal energy, Solar energy, Hydropower
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A5197 2 nanTiAElaRTensvedsniing s

ANUSaulaRNNED 1 KWh

Descriptions ‘ Quantity | Descriptions ‘ Quantity
Construction phase Operation and maintenance
Input Input
Steel (kg) 1.16E-02 Hot spring (kg) 1.22E-02
Copper (kg) 8.88E-04 | Water (kg) 5.50E-05
Galvanized steel 8.19E-03 Lubricant (kg) 2.20E-05
Al plastics (kg) 2.05E-03 All filter (kg) 4.79E-04
R (o e Refrigerant (R- 2.20E-05
245fa leak 1 kg/y)
Stainless steel (kg) | 6.05E-04 Galvanized steel e
(kg)
Blass (kg) 1.67E-04 Electricity (kwh) 4.64E-03
Refrigerant (kg) 1.54E-04 Output
Lubricant (kg) 1.30E-04 Electricity (kwh) 9.09E+05
Fiber cement (kg) 4.40E-05 Recycle
Concrete mix (m”) | 5.86E-03 Steel (kg) 1.36E-02
Oxide primer (kg) 4.18E-05 Brass (kg) 1.15E-04
All filter (kg) 1.82E-04 Aluminum (kg) 2.45E-06
Wood (kg) 1.60E-04 Refrigerant (kg) 5.29E-05
Electricity (kg) 3.856-04 | Copper (kg) 4.49E-04
Diesel (kg) 4.42E-04 Landfill
Output Steel 3.85E-03
Wood (kg) 3.85E-04 Concrete mix (m”) | 1.05E-01
Steel (kg) 1.32E-04 Plastics (kg) 1.29E-03
Fiber cement (kg) 1.21E-04 All filter (kg) 3.85E-04
All plastics (kg) 4.40E-05 | -
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Descriptions Quantity | Descriptions Quantity
=] a s w Battery (cell) 3.68E-01 Electricity (kWh) 1.41E+00
A15197 3 Han15IATIeRvadsienisvealsladin sty - ’

y S 20-t Truck (tkm) 2.97E+03 Recycle
WRULADINALAD 1 kWh (WambaCh 2017) s 30-t Truck (tkm) 1.60E+02 Steel (kg) 1.93E+03
(Sedpho and Sampattagul 2015) Trailer (tkm) 172E+03 | Stainless (kg) 1.41E+01

Descriptions Quantity | Descriptions ‘ Quantity Operation and maintenance Copper (kg) 2.55E+01
Construction phase Operation and maintenance Electricity (kwh) 2.39E+03 Aluminum (kg) 7.56E-02
Solar panel Battery (kg) 2.30E-03 Transportation Landfill
Glass (kg) 5.99E+01 Tap water (kg) 2.80E+00 Diesel car (tkm) 6.00E+01 Cement (kg) 5.50E+03
Distilled water 10-t Truck (tkm) 5.14E+03 | Solid wastes (kg) 1.20E+04
EVA (kg) 4.50E+00 1.17E-03
(kg)
PET (kg) 3.00E+00 | Electric wire 5.2 HaN1IUSLIUNANTENUN A LINADUVDINTS
Aluminum (kg) 6.10E+00 Copper (kg) 4.36E+00 Naﬁ]lWﬁW%WﬂWéJJQWUVIWLLVIu
Silicon (kg) 3.70E+00 | Insulating (kg) 3.00E+00 - = g o
NATANYINTUTLLUUNANTENUNGEILINR DY
Sitver (kg) 3.20E-02 Holder
T et | A G = Yaan1sHaaliInNaIUnawnY wuin Tunisude
Zinc (ke) 56002 | Steel (kg) 3.00E+00 Thanwaseuanuioulafinn 1 kwh dlngdiwa

Lead (kg) SR o RS Z30E08 IiAnnansznuniasinuniswisunlasaningiionnie

Silicone (kg) 6.70E-01 Recycle - A

8.10E-02 kg CO, eq ﬂ’]'ﬁLﬂﬂﬂW’J%L‘ﬂUW‘Um@E‘j‘UﬂWW

Inverter Glass (kg) 4.43E+01 3

Aluminum (kg) 560E-01 | Aluminum (kg) 2.34E+00 uYywe 1.29E-02 kg 1,4 DB eq N5ana@IMAN 9.25E-
Styrene, PVC (k) | 8.00E-03 | Silicon (kg) 3.33E+00 03 kg Fe eq lazn1TanavaddolnasWoada 1.27E-02
Plated circuit (kg) 9.00E-02 | Steel (kg) 2.70E+00 kg oil eq LLaz?Jiu B LA ﬂusﬂﬁ 8 nsudalniiiann
Transverter (kg) 1.74E-01 Landfill e a o o 1 'y v a
WaNULEDiRg 91 1 kWh wuin daulugjdenalsiina
Capacitor (kg) 2.48E-01 Solid waste ‘ 5.34E+01 r
nslasuwdasanIngiennie 3.77E+02 kg CO, eq
A151497 4 Naﬂ’]i%Lﬂi’]zﬁﬁﬂqj}%i’}Sﬂﬁiﬂjaﬂiiﬂlﬂ/\lﬁﬁ asinn e lufivseauninuuyd 6.97E+02 ke 1,4
NAIUEIRD 1 kWh (Suwanit and Gheewala 2011) DB eq ﬂ']jamaqsuaqwiﬁﬂ 3 58E+02 kg Fe eq Wagn1s
Descriptions Quantity | Descriptions LRt anaauTeINdeada 1.20E+02 kg oil eq uazdu 9
Construction phase Sulphuric acid (L) | 1.73E+00 o a A tis y
- ; Fananslusui 9 wazn1suanlndnanndsanuuig 1

Cement (kg) 5.72E+03 | Timber (m°) 3.19E+01 v :

sand (o 1.28E208 | ron (kg) L39E403 kWh wuin d@audewalminianisilasusuasagnin

Gravel (kg) 176E+04 | Bolt (piece) 1.20E+04 nie1nA 1.65E+06 kg CO, eq nsinn1zluiuse

Dynamite (kg) - Lubricant oil (L) 4.00E+01 E‘stﬂ”]WNHT‘JEj 5 89E+05 kg 1.4 DB eq N15AAAIVD

Al Filter (m?) 1.09E+01 | Welding rod (kg) 3.50E+02

- - Lﬁgﬂ 1.28E+05 kg Fe eq LAYAITANAIVDILYDLNEG
Reinforcement (kg) 8.00E+02 Equipment

Steel (kg) 4.20E+02 Steel (kg) 1.48E+02 W@ﬁ%a 3.37E+05 kg oil €q ﬁﬂLLﬂﬂﬂug‘Uﬁ 10 LLaSLﬁEJ
Stainless steel (kg) 1.47E+01 Stainless (kg) 5.44E+00 ﬁqﬂqiLU%gULﬁ JUNA ﬁuﬁjuqmjﬁquﬂqjm am‘lw‘ﬂqsﬂ BN
Copper (kg) 0.00E+01 | Copper (kg) 3.64E+01 Uszinalneandeyalulusunsy (Goedkoop et al.
Metal paint (m?) 1.18E+01 Iron (kg) 1.47E+00 . ” - . DN

- , 2016) WU Lsalnindsnuanudeuldinnilanvey
Metal roof (m?) 4.60E-01 Aluminum (kg) 1.08E-01 "
Brick work () 531601 | Energy used N1 waglsslvindnuuasoinduaswaseuunilan
Paint (m?) 1.71E+00 | Diesel oil (kg) 5.45£+01 Qmjmmawhéf'g é’qLLaﬂﬂugﬂﬁl 11
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E
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©
£ 4.50E-02
,5 3.00E-02 1.29E-02 9.25E-03 1.27E-02
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6.1 n1suanliAdranndauausaulafinn

Jaognansenugan1an1unisivdsundasanin
nile1nA 8.10E-02 kg CO, eq mMsiinnvidufivee
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qunwuyed 1.29E-02 ke 1,4 DB eq NSANSIUDIMAN
9.25E-03 kg Fe eq Lavn1sanasveulondoada
1.27E-02 kg oil eq

6.2 nsuanlnianuassuLaseing Uaow
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3.77TE+02 kg CO, eq n1stinanaziduifivdagunin
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3.58E+02 kg Fe eq warnsanasentewdwoada
1.20E+02 ke oil eq
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ke Fe eq LazMsanAIBNToIEmeada 3.37E405 kg
oil eq
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