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Resume

One of the key component of the power transformer insulation system is
transformation oil, which features changes during operation due to the various
different factors. A shorten analysis is performed for transformer oil in order to
determine the quality of the oil. The shorten analysis comprises the determination
of 6 parameters and the full one —of about 24 parameters. It is most important to
have a method by which we will link two or more features and by determining
one feature we will be able to discuss about others. Such a method can be used as
mutual check of oil parameters. Of course it is important when transformer oil
electrical and non-electrical parameters are lined to each other.

The main goal of the dissertation work is to establish an interconnection between
transformer oil conductivity and kinematical viscosity. In theory its pretexts exist,
but it is finished for ideally pure oils and is not studied for exploitation real oils.
According to laboratory data we had information for such oils at 20 and 50 °C
degrees. There are oils of BI', TCO and T-1500 marks, we also used an Australian
TECHNOL Y-3 oil for comparison.

Viscosity and resistance for new BI' is changing the temperature from 20 and
50°C. v/p Is not a permanent value and during increasing the temperature by 30
deg the value increases about 1.76 times, while in the mentioned temperature
range from 20 and 50°C viscosity is decreasing exponentially 2.9 times on average,
so there are some admixtures in oil, that more significantly reduce oil resistance
than oil viscosity. Probably there are admixtures that increase the concentration of
conductors by rising the temperature and violate this regularity.

We obtained the similar results for TCO and T-1500 type oils.

Then I used the data from “AES Telasi” oils which are in operation. Most of
them were satisfying the standard requirements. These regularities reveled for new
oils, are certified for operation worked oils.

We can say that there is not a permanent size for new and operating oils that
satisfy operation requirements within the interval of 20 and 50°C v/p  and by
increasing the temperature it will be increased by approximately 1.8 times.
European TECNOL Y-3 oil was taken from two different tanks, but there was
minor difference between them. For both tanks the value wv/p at any
temperature are less than for T-1500 type oils, that shows high quality of those oils
and this ratio is almost stable and does not change by increasing the temperature.

In order to study transformer oil v/p ration in the interval of 20 and 90°C we
used exploitation oil taken from T-3 of NAVTLUGI 220 substation, which was not
satisfying the standard requirements. We have determined (p) and (v) values
without treatment. We calculated the v/p  size, which data was used to draw
v/p ratio diagram at temperature, which shows that at initial stage v/p
insufficiently increasing by increasing the temperature to 40 deg, reaches its
maximum level, then decreases and finally increasing again. This change is
probably caused by combined water pass into free water in the interval of
temperature t=50 deg, that significantly reduces specific resistance and close to
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t=90deg free water starts evaporating, because of that resistance significantly
increases and (v) value on temperature has almost an exponential character.

In order to eliminate those factors we performed filtration of mentioned oil by
means of free outflow after class of mechanical admixtures complies with X- class
of standard and number of particles size was significantly decreased. In spite of
filtration the humidity of the oil was still remained. For this oil we determined (p)
and (v) values on different temperatures and calculated v/p ratio. This shows
that the oil resistance increased almost 20-40 times and viscosity was not changed.

In order to eliminate humidity we treated oil again by vacuum P=50 during 10
minutes. As a result oil humidity reduced from 40mg/t to 15 mg/t. Mechanical
admixture class and viscosity were remained. Such oils v/p ratio is more less
Stabil up to 70 deg. In order to determine how temperature difference changes in
diapason v/p size we had the ratio of this size meaning for t=20, 50 and 80 deg, it
shows that at 50 deg, despite the oil state, the meaning of this ratio is about 1, that
confirms to terms of the formula, but by increasing the temperature from 50 deg to
80 deg this ratio will decreases almost twice, that means that in this ratio the
reduction of resistance according to the temperature exerts stronger influence than
the reduction of viscosity. This confirms the opinion that by increasing the
temperature the increase of number of conductor particles takes place, which
probably is caused by admixtures dissociation.
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bbgo 356599@HM9oLSE. 9doG™a 13360l 93900930l @OML gl FMBOBOYdSE3
3335 oLobgdeo Mbs 0gmb.]

[Bgdo Fodmgddbowds ©sd39mgdol 3GMMEJBHJods 90005MEGHM 855300
©03b30L FoBOH 9M5d9E HBYJPI30MHIWO F0TNMD3 FJoE0MS. FMOROZO
wdsbo (I)  bsbosmgds GMmymGE 95537600 MoEb3zol (330wgdol OO
©0535BMbom, slg3g BYIOIS0MMEO  OFOIMNEIMIS3 OE  BoMIRYWYOTO

03305, 653  Lo35MOMOM®, 390l 3OHMOMIGHJOoL  Lbgoolibgs
0690005 49630MMOGdIMo, 6 Bgmgdol  Lbbgoslbgs  FoM30M9000005

(Ho6m8mIMds) 459Mmf399w0. golvmzseoliobgdgwos, ™I gdudemsdsEosdo
dg4mx30 D90900 Lb35LBZS o630l BgmM9gdol bsg3l HomdMYIbL, HMAgems
S0MH03EH353  369dBH0ZMNO® 96 5MBYOMBL. s80GHMI 58 MBbbyg (I Modsbo)
399990909000 49bs 3M99303990 IMI0IOEGIOL YD, DmyogP O
D900 593505 BMYsO  35bMEBMB0xM9d0@IL, M3 2ob30MmMdYGOMW0s b
3oL  gMmdowgdom b Dbgmol dMbgdom, BogMsd sgmo  FgMEBHowdol
omobmds  0dgbs 93065, OMI  BmYs  3obMEBMT0gMHgdL 5
33¢00L.535bmobs3g  sLsb0dbsg0s,  ®MI  ©odM30YOMEgool IO DY
3905Ggbol oMol sOBYdMDS, 30MH39w ©s dgmeg ©9dsbL dmMol Bgmdo
0306MOM03  (33€0gdsbg 9B Bgmol  ©sdz9wdIBY  FoWMOMYOL, MO
D90 50b0869 IMBsDBMHGdL 9HPHYE 300093 5ILBEIOYOL.]
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1. 9bowo o  9Juds@eEosdo  dymazo  bBgmgdolomzol, GmIwgdos
Lo9gL3EMSBOEOM FMMbM3bdL 530594MmBogdgb v/p H9d3gcsd Mol 2050
°C-0l 063 9M35¢do 39900030 LOWOY 56 SMOL WS 3H9I3IMSETIOOL FOHBOOM
dosbemgdom 1.8-x9g6 0BMEYds, MHMEILsE LOdWLBEG 3H9839MSE™OOL 53
06@9m35wdo  3-x96O 930MEIds, o3  LO3MOMOME  godmfzgMwos  od
Boffoemszgool sOLYdIMdom,  MMIWgdoz  BHYI39MOGHMOOL  QOBOOM
OLME05305L 49603056.

2. 39456000, GMmIgwoi 293wgbsl 9Bl 3N  ASTEHIMGOMOSDY
39309bsll 396 9bgbl  LOBdEIWBGHGDBY gu 3o 085Dy T9BY39wWgdL, GM™I
009595350 B0l oRoWEZMOL s ©FMTs3980Ls oo Fo0biz MBGd06
0Lgm0o 6o 3900, H®MIGd0E GHMBLRMOTsEGHMMOL Bgmdo 4oblbowo sG056
©> 39M33INW HJI3IOGHTOIBBY 5EH030MEIBOH.

3. L39O MY, BT 2563397 3H939MOEIMSDY P-U 8339060 F93069ds
59 Bofoers3gdoll  obmEosEoomss  godmfzgmo. gl JmboBOYds 0domss
090dgds  ©9BHI0EPIL, OMI  BHOBLBMOTsGHMOHOL  bgmdo  dgdsbozmeo
9d0b65693900L  F9x30lgdol  sOLYOMEO  BEAHIBIOGHO 9O 0MZoEoL0bgdL
d0b5693900L 9egdEH©E 1M30L9390.

4. 993960396@ s MO IMbs398900L s3)T53900L Loxzd39WBY N — bd o
D =l LooY sHsEro BgmMgdoLsmM30l dmMszLgdyos 0.610+0.619-0b, bmerm
99L3MESE05d0 IgmBo Bgmgdolsmzgol 30 0.597+0.611 ©0s35BMbJo.

5. sbogro 96 396y LogdudoGoEom 306MMdgddo dgmzo Bgogdolomzgol
B99300o  ©sF0dMmdol ooy 35 6/3- 50gTsBHgds s obobo
5050 355360 MHoEb30m BoLOsMYd0D. brargnm 9JldEMsBo3E0sdo dymazo
bgmgdo,  OHMIWgddoz  ©sd39wgdol  3OHmEgbo 9339  8080bsMYMAL,
boL0sMYd06 30609 BYs30MHME0 ©OF0TMEMdom (< 35 96/3) S BoEowro
953532960 MoEb30m. 53 DMYPsO 356MEBMI0gMYd0IL A5bMOLLL LsFoMm
909358605 (3000L 49639MEM9ds 56 Bgmob Lbgs 3o615d9G MO0l IBMBEHYDS.
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