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Address 

Test date 

HIGH VOLTAGE TESTING DEPARTMENT 

ELECTRICITY GENERATING AUTHORITY OF THAILAND 

53 Moo 2 Charansanitwong Rd., Bang Kruai,Nonthaburi 11130 

Tel. (662) 436 2942 Fax. (662) 436 2994 

TEST REPORT 

Insulation Oil 1 EA. 
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20 May, 2024 12 June, 2024 

No of pages 5 
Test item(s) 

- Moisture in Oil (ASTM D1533-20) - lnterfacial Tension (ASTM D971-12) 

- Dielectric Stren~th (ASTM D1816-12) - Acid Number (ASTM D664-18e2) 

- Color (ASTM DlS00-12(2017)) - Corrosive Sulfur (ASTM D1275-15) 

- Power Factor (IEC 60247) - Polychlorinated Biphenyls(PCBs)inoil(ASTM D4059-18) 

- Furfural Analysis (ASTM D5837-15) - Viscosity (ASTM D445-19) 

- Oxidation Inhibitor (ASTM D2668-07(2013)) - Oxidation Stability Rotatin~ Bomb (ASTM D2112-15) 

- Dielectric Breakdown Impulse Volta~e (D3300-12) - Relative Density (ASTM D4052) 

- Dibenzyl disulfide(DBDS), (IEC 62697-1:2012) 

Reported by 

Checked by 

(Mr.Sonthaya Jenthanyakorn) 

Approved by 

Job No. 

Issued Date 

Issued by 

Head, Insulation Testing and Analysis Section 

T5240290-01 

28 June, 2024 

~:~:t!'!:t::i:1 
Chief, High Voltage Testing Department 

Insulation Testing And Analysis Section 

The record of proving tests applies only to the specific sample tested. 

This report shall not be reproduced except in full, without the written approval of EGATs Insulation Testing and Analysis Section 
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HIGH VOLTAGE TESTING DEPARTMENT 

ELECTRICITY GENERATING AUTHORITY OF THAILAND 

53 Moo 2 Charansanitwong Rd., Bang Kruai, Nonthaburi 11130 

1~'Vl~~rnuJ1~'UV1~mLtlfl.:J'UeM u~~'VI ~'LI LLei'Uii i'LI~ '11nvi '11'U1'U 1 ~1a~1.:i (Dongnum T2-U) e.Jfl 

b 'U 'LI t,j ,:J'd 

~~flru~~'U~fl11~L'U'Uu'U1'U'Uel.:Jtl1~'\.J (New oil 1 lli'1e:i~1-:i) 

e.Jfl'Vlvl?f'ElU Color, lnterfacial tension, Density at 20°C, Viscosity at 40 °C, Dielectric 

breakdown voltage (IEC 60156 gap 2.5 mm), Dielectric breakdown voltage (ASTM D1816 gap 1 

mm), Dielectric breakdown impulse voltage, Dissipation factor (power factor) 90 °C, Oxidation 

stability rotating bomb, Polychlorinated biphenyls (PCBs), Corrosive sulfur, Neutralization 

number (acidity), Oxidation inhibitor content, Water content, Furans in insulating liquids, 

Dibenzyl disulfide content (DBDS) \9rnJLL'UU 

iJ ~ 1,1 ~ ,., 
'Vl~1m 'VI~ e.Jfl nTa'Vlvl?f elU'<il~fl n~a.:i bbfl~'a1 ~ b 'a1'Uel~fl'Uel.:J'U ?felU ~el.:Jfl'a'U~1il 

~ ~ :):: 
.dt.1 0 (j 

SAMPLE IDENTIFICATION 'VIVl0.:J'Vl~?felUn1Vl'Uvl :i: 

T5240290-01 

The record of proving tests applies only to the specific sample tested. 

The report shall not be reproduced except in full , without the wri tten approval of EGAT's Insulation Testing and Analysis Section 
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HIGH VOLTAGE TESTING DEPARTMENT 

ELECTRICITY GENERATING AUTHORITY OF THAILAND 

53 Moo 2 Charansanitwons Rd., Bans Kruai,Nonthaburi 11130 

Recieve Date: 16 May, 2024 

Sampling Date: 15 May, 2024 

Test Date: 

Job_No. 

Type of Test 

Physical 

Color, max: 

13 June, 2024 

T5240290-01 

lnterfacial tension, mN/m min: 

Pour point •c, max 

Density at 20°c, max: 

Viscosity at 40°C, max 

Electrical 

Dielectric breakdown voltase,kV min 

Dielectric breakdown impulse voltase,kV min 

Dissipation factor (power factor), 

90 · c, o/o max: 

Conductivity,pS/m 

Resistivity, min Gohm/m 

Chemical 

Oxidation stability, (BOMB), min, minutes 

Oxidation inhibitor content max% by mass 

inhibited oil, o/o 

Corrosive sulfur,max: 

Water content, ms/ks max 

Neutralization number (acidity),ms KOHis 

max: 

Polychlorinated biphenyls (PCBs) 

Flash Point, min 

Furans in insulating liquids, ms/ks max 

Passivator, 

Total sulfur,ppm 

Dibenzyl disulfide(DBDS),ppm 

ASTM Method 

ASTM D1500 

ASTM D971 

ASTM D97 

ISO 12185 

ISO 3104 

IEC60156 

ASTM D3300 

IEC 60247 

IEC 61620 

ASTM D1169 

ASTM D2112 

-

IEC60666 

ASTM D1275 (Copper) 

IEC 60814 

IEC 62021 

IEC 61619 

ASTM D92 

IEC 61198 

IEC60666 

ASTM D4294 

IEC62535 

The record of proving tests applies only to the specific sample tested. 

Company: 

Product: 

Oil Type: 

New Oil Limit 

0.5 

40 

-40 

0.895 

12.0 

30 

145 

-

0.005 

<0.05 

60 

195 

-

0.08 - 0.4 

Non Corrosive 

30 

0.01 

Not Detectable 

135 

0.25 

-

-

<5 

This report shall noi be reproduced except in fu ll, without the written approval of EGATs Insulation Testing a 

Checked by 

DONGNUM T2-U 

New Oil [IEC) 

Results 

0.1 

51 

-

0.8500 

8.3 

83 

160 

-

0.0001 

-

152 / 

-

Not Detectable 

2e (Non Corrosive) 

12 

0.01 

Not Detectable 

-

<0.01 

Not Detecable 

-

Not Detectable 



Receives Date : 

Sampling Date : 

Test Date 

16 May, 2024 

15 May, 2024 

8 June, 2024 8 June, 2024 

Test by Mr.Phothong Praneetphonkrung 

Job No. T5240290.1-01 

NO. Location Device Name Serial No. kV 

1 DONGNUM T2-U 

Remark : OilTeste _NO1 = Megger OTS80AF/2 SIN 6410-835-050105/ 1595 

NO2 = Megger OTS80AF/ 2 S/ N 4764710010497 

NO3 = Megger OTSl00AF SIN 101229834 

NO4 = Megger OTS100AF S/N 101845290 

Limit* : IEEE (57.106-2015 

*This laboratory is not I5O/IEC 17025 accredited for the tests marked. 

The record of proving tests applies only to the specific sample tested. 

HIGH VOLTAGE TESTING DEPARTMENT 

ELECTRICITY GENERATING AUTHORITY OF THAILAND 

53 Moo 2 Charansanitwong Rd., Bang Kruai,Nonthaburi 11130 

TEST REPORT 

Oil Type Test(kV) Limit*, Mean Appearance 

min,(kV) (kV) 
1 2 3 4 5 

Mineral 30.6 31.9 40.9 40.3 31.9 20 35 Liquid 

oil(New) Clear Yellow 

______, 

page --1/L 

Receives from : u~ti'VI i'U LLV'U\j) iuif ~,ti'~ 

Test Item 

Test Method 

Note Range 

10.3 

*Dielectric breakdown voltage 

ASTM D1816-12 (Gap 1 mm) 

120 Allowable Oil Temp oC 

%x Range $amping OIL 

Mean 

42.1 PASS - 20 

Humidity Oil Tester 

% NO 

60.0 5 

__, 

. -------------------------------------------------------------------· --- ----·-·-· . 
I 
•Allowable Range 
I 
I 

I 

: 1 mm gap setting Range must be less than 120 % of the mean of the five (5) breakdown Voltages 

: 2 mm gap setting Range must be less than 92 % of the mean of the five (5) breakdown Voltages 

This report shall not be reproduced except in full, without the written approval of EGATs Insulation Testing and Analysis Section 
Checked by 
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Job No. 

HIGH VOLTAGE TESTING DEPARTMENT 

ELECTRICITY GENERATING AUTHORITY OF THAILAND 

53 Moo 2 Charansanltwong Rd., Bang Kruai,Nonthaburi 11130 

Tel. (662) 436 2942 _Fax. (662) 436 2994 

End of report 

T5240290-01 

The record of proving tests applies only to the specific sample tested. 

This report shall not be reproduced except in full, without the wri tten approval of EGATs Insulation Testing and Analysis Section 
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usl¾n rnu ueulii uua ti1n1n 
TAN & SONS CORPORATION LIMITED=============== 

lii'ilvl TSC 040/24 • CW 

2111 niJ 4 t10EJF1S4ry1!io1J 2 nuumunsml ~nstJS'Yl'ls 10210 
2111 Moo 4 SRIBOONRUENG SOI 2, THEPHARAK ROAD 

SAMUTPRAKARN 10270, THAILAND 
TELEPHONE: (+66) 2 384 3848 

TELEFAX: (+66) 2 384 3690 
EMAIL: tanandsons@tanandsons.oom 

1trtl 15 WfllHllfUJ 2567 WEBSITE: www.tanandsons.com 

DGA. 

t!J~J.22-1.Q.t~R:: .. 9.3 ......... . 
) .i 1 6 MAY 2024 

)1'11 ..... ,......................... • 

1ut1-l~1uvn..J1J11jt1 vl'u uuui -nurl ,i1nv1 iJm1l-.l1.h::l'l-lil'il::thrn,'!lt1t1v11'1t1Uthi.ruw!m1t..l'il vl~1 
I 

yJ /I 1 
;t 

,i1u1u 1 '!lit~ T2-U ,i1nu11Xt1 Dongnum 1.h::1t1mm\.\~ '1Jt'.tv1ti:: 10 fiv11 

,hinu 
ii1~1Jri 11Ufl11\ll<ilflilU i..Jl'l<il!1U 

T2-U 

1. Color ASTM D 1500-12(2017) 1 

2. lnterfacial Tens ion ASTM D971-20 1 

3. Densitv at 20 •c ISO 12185:1996 1 

4. Kinematic Viscositv at 40 °C ASTM D445-23 1 

5. Dielectric Breakdown Voltage 1 mm gao ASTM D1816-12(2019) 1 

6. Dielectric Breakdown Voltaoe 2.5 mm gao IEC 60156:2018 1 

7. Dielectric Breakdown Impulse Voltage ASTM D3300-20 1 

8. PowerFactorat90°C IEC 60247:2004 1 

9. Oxidation Stability Rotating Bomb ASTM D2112:15(2023) 1 

10. Oxidation Inhibitor ASTM D2668-07(2021) 1 

11. Corrosive Sulfur ASTM D1275-15 1 

12. Water Content ASTM D1533-20 1 

13. Acidity ASTM D664-18e2 1 

14. Polychlorinated Blphenvls (PCBs) in oil ASTM D4059-00(2018) 1 

15. Furan Analysis bv HPLC ASTM D5837-15(2023) 1 

- .. - r- A.:-•~~ .. " -· ,_. -- .. 
17. Diebenzvldsulfide (DBDS) IEC 62697-1:2012 1 

u~irti iu lltlu~ -iruN 1i1nv11q),'JJtJm1mmnT'i'l1v11rnui-1n'iin ufl::w1t1l-Juu~vfo::·1.h1:::.i1111~1uV11l-J 

1::1uuut1t1-ln111 vlvl1~hm.J~(l'IL11'i-1t..l1::L '11f'11'1'lu 

'lJ'illll'IV14fl11)-JU1Jfl'il 

~~ 
(mUU7'DU rnn~<mUWlil'ill:J) 

ni1l-!rn,qi1v1rn, 



ne:i-1V1vi1;1e1u1vlrhbb ':i-1~-1 

High Voltage Testing Department 
l'U"IJBfo'U,fl'l'aYlflt'lel'lltlfl1VHl'U1'UUi'1:11\f1'a'l:/~ 

ri'l'IJvfoU~n'l'i~ 

171~02~0-0\ 
cil'lllruL{111,h~> 

I 

i1m~1 

;/od 

t~mlrn! t:Bt.- 'lfD- '?V't iiwtl J'IJ.t,l(,Jre tlk~lt,(SohS.(CM t11,1t11 ; c,l,~,-R, -:1t'fo 
□ il11J'll8U1hH011W10~ 

1hlfo111111ou IJ11l\1~1U ~u,u 111i811~HOU 111111§1\l ~1U11J 

1) Color ASTM D15Q0.12{2017) l 17) ReslstMty ASTM D1169-19a 

2) •tnterfacial Tension ASTM D971-20 ' 18) Oxidation StablUty Rotating Bomb ASTM D2112-15(2023) J 
3) •1nterfaclal Tension IEC 62961:2018 19) Oxidation Inhibitor ASTM D2668--07(2021) I 
4) Density at 20 •c ISO 12185:1996 I 20) Corrosive Sulfur ASTM Dt275-t5 ' 5) Relative Density {Specific Gravity), 15/15 •c ASTM 04052-22 21) Water Content ASTM Dt533-20 I 
6) •Kinematic Viscosity at 40 •c ASTM 0445-23 I 22) Acidity ASTM D664-1Be2 J 
7) Particle Count ASTM D6786-15(2023) 23) Polychlorinated Blphenyls (PCBs) in oil ASTM D4059--00{2018) I 
8) Dielectric Breakdown Voltage, 1 mm gap ASTM D1816-12(2019) \ 24) Furan Analysis by HPLC ASTM D5837-IS(2023) ' 9) Dielectric Breakdown Voltage, 2 mm gap ASTM D1816-12(2019) 25) Passivator, lrgamet 39 !EC 60666:2010 

10) Dielectric Breakdown Voltage, 2.5 mm gap !EC 60156:2018 1 26) %Sulfur Content ASTM D4294-21 
·-

11) Dielectric Breakdown Voltage, 2.54 mm gap ASTM D877/D877M-19 27) Degree of Polymerization ASTM D4243-23 

12) Dielectric Breakdown Impulse Voltage ASTM D3300-20 \ 28) Dlebenzy!dsulfide (OBDSJ IEC 62697-1:2012 I 
13) Pov,,,r Factor at 25 °C ASTM D924-23 29) Dissolved Gas Analysis (Main Tank) ASTM D3612--02(2017) 

14) Power Factor at 100 °C ASTM D924-23 30) Dissolved Gas Analysis {OLTO ASTM D3612--02(2017) 

15) Power Factor at 90 °C IEC 60247:2004 l 
16) Conductivity !EC 61620:1998 

i1ttLf16u~'fi'1,:.::,i1tJ;n1,M1J09l-.-i~ m1~t rh\-1uPi 

* ~i1-lloititl'fu01rl'u·rn• 1S0/IEC 17025 

oonl\J'l11M1uualuu111 (1nhu•1uAiill'11,11iiflK-O 

~.~1h1J1A'1u 

0 ml'4!0'Vmlflllm.J 
nrlu. 'Wiiufo\J1oftu;'nmfH~U1u1\1,,flou\-tft~~1nn1,v,FtflOUU'1;V 

\11mfioU1~riU1u·n1v.nou uiFt\RVITTlJiADo~ i1n~\11Uu~i'uRu 

0 mw::u,,~J1iiu'liioutJa• 

□ \\IIOl'ILU11 Q11J'l'U \lUOfl □ 'll111\1111 100 ml Q1U1U '!1111 ----n Vl11Llfl1 500 ml V1U1U \lUOfl □ 'll1Rlln1 1000 ml mtl1U t111 

12'" ~IJ~ {'ll:\l) t1:a,, ,~--t.,..".,V,-,- 'F ,,i ½4~s- to /JJd)--:--

111qtJTI:fl•i{01n,J1flmJ ~~11n11~ fl1L\lfj 

1,rn'Wii~f'i1,ilmna~1n mlu . 

• mw:'11il1mu~91aouJ1lAu~uoWuim1111W~,u~e111111u 

f'i1uim~lu,1un111l'u1 ll,0J1 

~ vi,;'.,,.., v~lii'uirnnTrnP-HElU 111vlu 45 'lv\11n1~ ~M'i1n ml~. 

lll'fuunsn•11s1uuul'v11,ou1•1hru 

□ 

□ --------------------------1111m'i•liiulun1m11Hm.J Cr-un~ 

~mn11 ff h,iluuimflllou tl,,ul~Mln,111J1i11JM1Jll19!1.f1UH1nc) 0 'lm11lluua~~ll1JtJ 

;/1w1~h ffi1rnei, D wiluuo1J l-"Lt!Rurnf~ag111ff11rut (L;:lorn1tht'!l1a1JW1JdL~1,f u 11lnuii•io11aii1i'Jufli111i\'u) J_ 

'l!ofu11alilu D 1t1JUft4Lona11 cowu.) D "1fuli1aJbw4 .l2J &mall $ P.Wtt-1 @.. i.,~.,/J(hf S .CO JA1 

,sls/4>. 

n11w11111l1'1ti1'll111w1m1 : I. 'II01J,i1a1111111n,04rufti11111'1J4m1 

2. Yl1l'W10f 

3. 'i!rnrnAIIOIJ 

11~~011oun111 UNUn\lMlllUlln1YllllJ7ULlfttilft11:M 

• rn1WLL~4K,11li14, rnwiiqtJn1nl lY11 0-2436-2947 

• IIOIJD11111!JfttL~8ALl'illLfiiJ~;i LINUflllRllllUIIMVOlU11JLllltiLll11t,-I L\11 0-2436-2942 

ni'flLena,,: FM-HVTl>-7.1-4 ,U'IIBfuu;n,, fTA 
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High Voltage Testing Department 

tu11e'l½'uu~n1-aviv1a©uamwQu1u1,1,'G'l::ljtf!'i1::~ 

tJ%',..,~111a91 ~l.11BLril'!J W091LL'i'1i'LI W091MVA 

1),,m.c"""" 

.J ., J! .. .. ., ~J!" ., _, _f ., 
ri1"1\Jl,i'lmJ'lYI (1'U't'l~,i"rufl1il"'l'1'U'l1J'Ll't'IAfl8U) 
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Sampling Point 

i:'.fo.Ja\ll Main 
tu'l OLTC 

Tank 

'lot. q 

l'i1'!lawu;m'l'v1 

\72'4M~o- 01 
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"tl'U91J1inJ/ 
i1-lfovi91aatJ 

fl'l"Z!il1~ 


