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G’I']S’]\]ﬁ 1 Ilal'r'l\lW’lS']ﬁIFIOS'\_A:'I'UO’]UH'I\]Iﬂﬁ NWMENMW laz=nWIwWwa Mineral oil na: Ester

Properties Mineral oils  Synthetic Esters Natural Esters
Density [g/em’] < 0,895 <1,0 <1,0
Flash point [°C] > 135 > 250 > 250
Fire point [°C] - > 300 > 300
Pour point [°C] <-40 <-45 <-15
Kinermatic Viscosity at 25°C [mmzls] > 30 > 45 > 35
Dissipation factor at 90 °C < 0,005 < 0,03 < 0,05
Water content [mg / kg] <30 < 200 < 200
Water solubility, 23°C [ppm] (*) 55 2600 1100
Biodegradability [%] (*) 10 90 96
Specific heat [J/Kg K] (*) 1820 1873 1848
Thermal Conductivity [W/mK] (0714 0.14 0.17
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1. https://www.bangkokbiznews.com/social/1012238

2. INSULATING FLUIDS FOR POWER TRANSFORMERS PROPERTIES International Journal of Technical Research and Applications e-ISSN:
2320-8163, www.ijtra.com Special Issue 39 (KCCEMSR) (March 2016), PP. 20-23.
3. Substation Standard Standard for Oil Containment: Joint Standard Document between Energex and Ergon Energy Ergon Energy

Corporation Limited ABN 50 087 646 062

4. Alternate Insulating Fluids for Power Transformers Research and Development Office Science and Technology Program (Final Report)

ST-2019-100-01
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Properties Mineral oils Silicon Synthetic Esters Natural Esters
..Density [g/cm3] < 0,895 0,95-0,97 <1,0 < 1,0
\Viscosity ay 100 °C [cSt] (*) 3 16 6 <10
:Viscosity ay 40 °C [cSt] <2 4044 < 35 < 50
Flash point [*C] =135 > 240 > 250 > 250
Fire point [°C] - > 340 > 300 > 300
Pour point [°C] <-40 <-40 <-45 <-15
Breakdown voltage [kV] > 30 > 40 =5 =35
_Dissipation factor at 90 °C < 0,006 <0,001 < 0,03 < 0,05
;Water content [mg / kgl < 30 < 50 < 200 < 200
'Water solubility, 23°C [ppm] (*) 55 220 2600 1100
;Biodegradability in 28 days [%] () 25 2 88 97
Specific heat [J/Kg K] (*) 1860 1510 1800-2300 1500-2100

nsnAaavIiNganuIoainassssusmNAIGUNISIR Italian Institutional Working Group

T enanTeININARBITIBITLLOFNDIANEITHTN RN (B
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2. MINAFBUNMITIAINSALUIR (auto-ignition tests) &mi"uf:ﬂﬁum'ua:mama%’ﬁﬁumaﬁﬁag’tuﬁﬂam ¢
3. msnegauaiuinannsn e sinunsuazioamasmusssuTA

4. PINAFIUANNAINNTAIUNNTER AR BN TN U B MU aIND S 5T TUT AUAZIN LS o

5. MsnagoUNsIindaRSsremslaLaildauiumeiiTunsuazieamessssuma Q
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1. Fire simulation tests of mineral oil and natural esters transformers 2019 IEEE 20th International Conference on Dielectric Liquids
(ICDL), Roma, Italy, June 23-27, 2019
2.GUIDE FOR TRANSFORMER FIRE SAFETY PRACTICES
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0.012% 68.19274 -0.010%

15356 | 400 | 66.49343 | 66.48303 | -0.016% | 66.50389

0.016% 66.48840 -0.008%

|| WM =

14962 | 400 | 64.78736 | 64.77973 | -0.012% | 64.79913

0.018% 64.78441 -0.005%
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“I believe in intuitions and inspirations. I sometimes feel that I am right.
I do not know that I am. When two expeditions of scientists, financed
by the Royal Academy, went forth to test my theory of relativity,
I was convinced that their conclusions would tally with my hypothesis. I was
not surprised when the eclipse of May 29, 1919, confirmed my intuitions.
I would have been surprised if I had been wrong. Then you trust more
to your imagination than to your knowledge ? I am enough of the artist
to draw freely upon my imagination. Imagination is more important than

knowledge. Knowledge is limited. Imagination encircles the world.”
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Inthe West Rises the Sun.
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‘Thai Private Sector Collective Action Against Corruption

Certificate of Membership

This Certificate is Granted to

CAC
9

SINCE 2022

TIRATHAI PUBLIC COMPANY LIMITED

has met the commitments to the CAC
Declaration on anti-corruption by
putting in place good business principles
and controls against bribery
and is now a full member of CAC

During the Period from September 2022 to September 2025
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TIRATHAI PUBLIC COMPANY LIMITED
516/1 HYA 4 GALQOAHNSSUUY NUUAYLIN uaIwsNY
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516/1 Moo 4, Bangpoo Industrial Estate, Sukhumvit Road,
Praksa, Muang Samutprakan, Samutprakan 10280
Tel : (662) 769-7699 (Auto 10 Lines)

Fax : (662) 709-3236, 323-0910

E-mail : (Local Sales) marketing@tirathai.co.th,
(Export Sales) export@tirathai.co.th
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