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Abstract

The current dissertation “Impact of aging oil products on transformer oil
properties” by Ketevan Chikhladze refers to the latest energy problem, changes of the
new oil properties after repair of transformer on the surface of active part of it and in
the volume of fixed insulation by the remaining old oil. The work consists of 114
pages and contains: title page, signature page, copyright page, a summary in two
languages (georgian-english), content (index), list of tables and drawings in
accordance with the instruction for the submission of dissertation for the doctoral
degree. The main text consists of a literature review, four chapters, conclusions and a
list of references.

The first chapter deals with the technology and stamps of the electrical
transformer oil and paper transformer used for making the insulation system. There is
described their aging process while simultaneous implementation of electric field,
temperature, humidity and other factors. There is mentioned also the catalyst role of
the metal in the aging process and in the generating process metalorganic compounds.
There are reviewed the changing of the physical and electrical parameters of the
transformer oil by aging products.

The paper describes also precipitation of aging oil products in the active part of
the transformer and on the surface and the sludge formation.

The paper discusses the mechanism of penetrating aging products into the
volume of fixed insulation, and their dissolving in new oil from fixed insulation after
using of new oil in electric appliances.

The second chapter describes the european and standard methods of defining
characteristics of transformer oil. Considerable attention has been attached to the
transformer oil characteristics and operational limits, conditions in the oil, assessment
according to the norms. It has been analyzed the maximum permissible values of the
transformer oil performance characteristics.

The paper describes quality and measurement methods of fixed (mechanical)
mixtures and determining of transformer oil cleanliness class according to the number
and size of mixtures with the European and our methods.

The third chapter deals with new Nytrol1GS and T —1500 and regenerated

T —1500 preparation methods, in particular their filtering, reducing the exploitation of
new oil humidity and provision of training rules.

There have been discussed transformer oil aging products and methods of
preparation of fixed mixtures, minimizing its humidity facilities.

The third chapter also describes the mixture preparing and fractional
partitioning method of graphite (carbon). The chapter discusses the experimental
techniques and sample tests to prepare for the dissolving of the oil mixtures.

The fourth chapter provides the obtained test results, in particular by increasing
the number of all kinds of impurities of transformer oil broaching voltage, specific
resistivity and dielectric losses and refractive coefficient of surface tension reduction
and an increase in the transformer oil humidity was not changed.

In the same chapter are described and analyzed the top dielectric losses of the
transformer oil in connection with the surface tension of the oil , the oil minimum
humidity.

Analysis of the results demonstrated that increasing the number of products in
the exploitation of new oil aging and deterioration of the characteristics regenerated

vi



all oils and in most cases do not meet the strict requirements of operational
performance characteristics of the oil.

According to the obtained results from the analysis of the findings there have
been determined the scientific value and recommendations of practical significance.
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@S M36sdMs© 965 BIIMPOMPIL J390Mmm. ™) gl sbg 9Mss, 96 3ggby
3906086905 bormawo bsengdo, «bs dmbpgl 336030l goMgsbazs 5%—0sbo
Je@dol blbosmom, gmowol UL3oMEGH0 ©s dMWML  gsdmbowo  {ywol

365350 X MO 25dM3EGI0m.

gb®ogo 2.4 359mbowo fymol Lodz3M03g (£ ) s BgEs30MHYMOo
05303990ds (o ) Lbgoalibgs ¢gd3dgmodm®maty

t'C o P t'C o P
10-%6/0 /s 10-%6/9 /b33
10 74,110 0,99973 23 72,115 0,99756
11 73,907 0,99961 24 71,960 0,99732
12 73,754 0,99949 25 71,805 0,99707
13 73,601 0,99937 26 71,650 0,99681
14 73,448 0,99925 27 71,495 0,99654
15 73,295 0,99913 28 71,304 0,99626
16 73,142 0,99897 29 71,195 0,99597
17 72,986 0,99880 30 71,030 0,99567
18 72,836 0,99862 31 70,875 0,99555
19 72,683 0,99843 32 70,720 0,99543
20 72,580 0,99824 33 70,565 0,99531
21 72,425 0,99802 34 70,410 0,99519
22 72,279 0,99780 35 70,255 0,99406

bmgoms  d30M03gdo 890939696  godmboer  fysemls 2 13 6odbEsdY),
39003M50Mbgd9b s AMdbg dofimeom JmEmErmdsl d0ogyzs696 1 1d*-dy
olg, MMI InEMWMdsdo 56O IORJL 359M0L Bsbs®mo. Boysdgh d36Moal
©59396 dowdo, bmwm ©s939m ol ©5©A9TI6 bgarlsfyml 9o@03%g.
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Locoss R, = fPyol  39mgdol  Lodmsmm  GomEgbmds  359®do  t

H9935653ME15DY;

R, = Qywol 39009008 Lodmoemm  Gomgbmds  bBgmdo t
A9935M5&M5bY;

P = Yol bod3zMo3g t 39d35M5@MSDY;

P, —  359mbs3zmg3o Bgomolb bod33M039 t GHgd3sMoGHMSBY;

o, -  d%mbowo  fymwol  HBgsdomwo  ©sFodmwmds  t

H993565GHEDY.
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H9939M5GHIM5DY 45BMA30L5L go8m0ygbgds glfimEgdol 3mgn0E0gbdo Ao :

Ao =0,1043(t - 25) (2.14)

LodMEMME  GHOBLRMOTSGHMOOL  Bgmol BYs30MH MO ©SFOTMEIMDS

39000930 B3MOFMo0 3560LsBOZOYd.:
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G963993339w™ds  9,2ppm 99930605,  borm  godM©3g30  dsdzs 68
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2. ?d5dml  BogomdA5sd50 8539090 Jo@bbols  ,,AzepHedThAr”  doge
0o60madmeo T —1500 35630l GHEMBLRMOIsGHMMOL sbogro Bgmo Glwmwo
UGObIMGHJOOL  dobgzom Mol [o®dmgdmwo @s B39bMb  BsHPME
399m0ygbgds  [27].  Lg@moxgozs@Gol  dobgogom  dolo  Bsbsbosmgdegdo
LgOMITMOOLM  LEHIBPIMEHIOL 9530594MmBogdL (Bob. 3.2) s BoW G300
93955300l s IOMBOL J9dgy dolo 453mygbgds 110 3omzmEEo @S g o
35030l dmfymdommdgddo dgodegds (3bG. 3.1).
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inspectorate Antwerp NV
Noorderlaan 183

2030 Antwerpen

Belgium

Tel: +32 (0)3 546 08 88
Fax: +32 {0)3 546 08 80
operations@inspectorate.be
www.inspectorate.com

CERTIFICATE OF ANALYSIS

Sample submitted as: Nytro 11GX
Marked: TRANSFER
U-M-L samples taken ex tank 331
Batch No: 98-T331-130227
Location: LBC - Antwerp
Nynas Ordernumber: UA-2013-04 1
Date of sampling: 28-feb-2013
Our ref No: N2013/2222/LN2620

Analysis performed on a composite T/M/B sample from shore tank

Analysis Method Unit Nytro 11GX
Density at 15°C (vac.) ASTM D4052 kg/dm3 0,8747
Density at 20°C_(vac.) ASTM D4052 kg/dm? 0,8716
Viscosity at 40°C ASTM D445 mmz?2/s 9,15
Flash point, PM ASTM D93A °C 148
Colour ASTM ASTM D1500 L§0,5
Neutralization value ASTM D974 mgKOH/g <]0,01
Refractive index at 20°C ASTM D1747 1,4758
Aniline point ASTM D611 °C 83,6
Appearance at 15°C ASTM D4176 Clearg&Bright
Hydrocarbon Type Analysis ASTM D2140

Ca % 1,2

Co % 47,9

Cy % 50,9
Breakdown Voltage [EC 60156 kv 61
Tan delta at 90°C 1EC 60247 decimals 0,0004
Water (Karl Fischer) 1EC 60814 ppm 12
Interfacial tension at 25°C ASTM D971 mN/m 49,7
Oxidation Stability "|JIEC 1125 C

Total acidity - 500 h mg KOH/g 0,06

Sludge - 500 h % Wt 0,01

Tan delta at 90°C - 500 h 0,011
Ag-corrosion DIN 51353 non-corr.
Cu-corrosion ASTM D1275 non-corr.
Corrosive sulphur IEC 62535 non-corr.

Nynas AB guarantee that this batch are free from detectable PCB compound, measured in

accordance to ASTM D4059 or IEC 61619.

All test results in this CoA comply with specified limits in the corresponding Nynas AB Product Data Sheet (PDS).

For the latest PDS edition or for complete Nynas AB specifications regarding specific products, please visit
WWW TIYTTas - COonTor contactyour-teest-sdles contact.

W L 0468 326 123

Waw. s petiatte. com \

Inspectorate Antwerp NV / ey
Henk Henkens -

A7y INSPECTORATE NV
[« ". ;"I‘K;;IKA::‘I’HH 3
d ] A Hwer|
Belgid pe
« Tek +¥3(3) 546 08 88
LINSFECTORAHE]

Certitied to IS0 9001

6sb. 3.1 Nytro 11GX 8s30L bgomol byGmogozs@o
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«Azarﬁeﬁfyaﬁ» NEZ
HII3 A3zepuemoazs

PASPORT Ne %6 |
" HACIHOPT

oy s
nAza'?ﬂeﬁ jSerd

T-1500 markah transformator yag
Macao tpascdopmatoproe mapru T-1500

I'OCT 982-80 dayigiklik Ne 1-3
['OCT . 982-80 ¢ uam. Ne 1-3

Msehsulun hazirlanma tarixi

Jata H3TOTOBMEHHS NPONYKTA ol \

Cenin némresi

Homep pesepsyapa _ 75
Cenda mehsulun 6lgiisii
3aMep pesepsyapa

OKII 02 5376 0105

i

oo

. Neft Emal, Z;vodu

—Sex N 14

-

Nola Géstericilerin  adi Norma Faktiki
HaumenoBanue moxasareneit | ~Hopma | daxtHyecku
1 S 2 3 4
1 Kine'mlxtilg ozliilik, m¥s (s St), gox olmamali: p
B13kocTs keHeMateecka, M7/c (cCr), we Gonee: 76/ /.
: 50°C-do 8-104(8) | !/ ,
0 ’
mput ymyc 30°C (1100) /924)
2 | Tursu edodi, mq KOH [ q. yaga, ¢ox olmamal 0,01 Y 0»0;2{
Kucnornoe wmeno, vr KOH Ha Ir. macna, ne 6Gonee 4
3 Ahsm{”tcmpératuru, teyin olunmug qapali putada,-"t‘, asag 135 344
olmgmal ‘
Temftepatypa BCIBIMIKY, ONIPENENIEMas B 3aKPITOM
Turie, [C, He HiDKe
4 | Suda }ﬁfn olan tursu ve gelevilerin kiitlo pay Yoxdur W&U‘L
Couep1 aHAe BOROPACTBOPUMBIX KHCIOT W MENOYCH - Otcyrotsne | ©_#4& -
5 | Mexaniki qangiglarm kiitle pay: Yoxdur WQM
Coneparme MEXaHUYECKUX IPHMECEH Orcyrcraue
6 | Donmg températuru, °C, yuxan olmamali Monfi 45 |4, M% %4
| Temnepatypa 3acteisanus, °C, He Bbie Munyc 45 |
7 | Natr ahedi, optiki sixhq, gox olmamali 0,4 qﬂz X
Harposas npoba, omrwueckat mioTHOCTS, He Goree
8 Saffaﬂlq, 5 Qc-de Davam gatirir Wﬂ( f}& ¢
* | Hpospaumocts mpr 5°C Buunepxusacr
9 | Reng, IIHT kalorimetrinde IHT vahidi ile, gox olmamali 1,5 10
+ | User Ha xomoprmerpe I[HT, en. LIHT, ne Goree L —
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I 3 : ) N 3 4

10 | Oksidlesmoeye qars: stabillik, ¢ox olmamalr:
Cra6HIBHOCTD NPOTHB OKHMCICHHMA, He Gomnee:
asal molekullu ugucu turgularin kiitle pay, mq 0,04 (%Q/Z
KON 1q.yaga -

Macca JETyYHX HH3KOMOJEKYIApHEX kHcnmoT, Mr KOH
Ha Ir. Macna

qalifm kiitle payi, %-le _ _ Yoxd yevwlu/i
MaccoBas *nong ocamka ' ) ' Orc;:cgne

oksidlegmig  yagm tursu ededi, mq KON 1'6 I_{aga 0.2 0// g
KHCIIOTHOE HCIO OKHCIEHHOTO Macna, vr KOH Ha Ir

Macna

11 | Dielektrik itkilerin tangensi bucag, 90°C-de, % -lo, gox olmamalx 0,5 ﬂ, 35

Tasrerc yria JuaNeKTpHYeckux noteps mpu 90°C, %, me Goree Il
12 | Sixdiq 20 °C-ds, g/sm’, gox olmamal 0,885 0/8‘7‘31

Tnosoets mpu 20°C, r/eM’, we Gomee ~———

Netice: Mshsul TOCT 982-80 miivafiqdir.
3amoyenne: Ipogyxr coorserctsyer [OCT 982-80
- Mohsul tehliikesizliyin IV.sinfing. aiddir.
Attestat Ne AZ 031.01.11.0216.07

Miiassisanin rahbﬂ .

PyxoBoxHTe, MpeNpHATHs A e

MZL-nin raist -

HauansHuk raasHoi saboparopuu W
“"Novbatei laborant

HJexypuelii nabopant___

Pasportun _ verilme. tarixi

Jata BoyIavH Niachopra %]/ /= /.2

65b.3.2 T =1500 356 30L sboewo (bge0)Hgool LyBOoGO3SEO

96962mbobEGdgdd0 sOLYdMEo bgmom T93LgdmE ggdBHO™E9Jbo3MO
dmfgmdowmdgddo  gdudemsdsEosdo  wdgBgbo T —1500 ds630L  bgoo
35900949bgds. 099 Bgmo 6530905 ©HIZYGOM0s, 35D ol M9gRg6gEsEosL
5b9bgb. 530L 299M, (30900 58 oML MYRgboMmGOM Dy DY Bo@oM©s. ob
69396060900 Bgool  AmdbM3bgdl  53059MmBOWIGdEs @S M30L0
3oboloomgdEgdom  sbermlb  oym T —1500 856308  LogdL3EYSESEOM©
33590 B BgMb (3b. 3.2).
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gb®oo 3.1

159JU3@95E930M© FMIBIIdIMEO BHEOIBLEMOGT>EHMGOl
T —1500 9630l sbagro Bgomols dsbsliosmgdangdo

Ne 9obsliosmgdgmo Loowg b3sbstBo 396%m00egds t°C | 3ggpao 66
1 0
89 ASTM D1500 CS 050 1.0 <15
2 1033360039
I'OCT 3900-85 38/33 20 878.6 <885
3 3069953037960 LodEbE) FOCT 33.82 W 20 21.10 <28
50 7.65 <8
4| Gazegdgoob 30930600600 TOCT 18995.2-73 - 18 | 14861 | <1500
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©59M 3000939905l J0bsMg3900L MM IbMdsBY LfmMbobmgsbo Lsbg 593
(Bsb. 4.11), booewem T —1500 356 30L sboro s Mga96060gdwo Hgmgdolimgzols
390086935 LHmMbsHM3zsbo  ©9m300939wgd0sb  qosbes, 6o
d9L5degdgos T —1500 o630l Bgmol ™30L90000 0gmb Asdm{3gmeo.
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G®BLRMOoGHMOOL Bgmol Lobygmogol XIII 3wsbol Bgs BEZSOL

d9L50530bo 250000 bsfoszolomzols Bsdogg Lsbol Bgmol Bgsdo®mwyeo

©5309990MdS B9l YSESE0M BMMTOL BEZSML 32 36/0 509T53dsS.

3b®oo 4.6 AMBLEMOISGMOHOL Bgomol HIRMSJ300L 3MgB0E0g6EOL s
B9©330600 ©53F0dMmdOL () (33e0egds Jobstgzgdol
650m96mdolL dJobggom
Ne Nxsdo N, o, t=25C n tgoy,
36/8 t=20 %
Nytro 11GX
1. 188706 8123 49,7 1,4748 0,28
2. 366664 26506 49,2 1,4749 0,42
3. 665054 186826 47,1 1,4756 2,33
4. 896110 | 263065 41,9 1,4759 5,67
5. 1155687 | 416578 37,9 1,4763 12,4
6. 1183413 | 563960 33,9 1,4765 24,5
7. 1297937 | 680900 32,8 1,4766 32,6
T-1500 sbsgro
1. 395420 31565 42,2 1,4738 0,35
2. 412320 35670 37,9 1,4741 0,55
3. 628410 109910 37,1 1,4748 3,79
4. 1069730 | 314560 35,8 1,4752 6,78
5. 1107650 | 335730 34,8 1,4755 8,86
6. 1201656 | 506640 32,3 1,4759 14,27
7. 1279716 | 619414 30,4 1,4770 21,68
T-1500 &g9b069deo
1. 410390 32980 41,3 1,4751 0,4
2. 435720 36560 36,5 1,4756 0,6
3. 605220 82870 35,9 1,4760 3.8
4. 1038890 | 278645 33,1 1,4764 8,1
5. 1010560 | 315725 31,1 1,4767 9.8
6. 1095110 | 485430 28,9 1,4772 16,0
7. 1216450 | 595440 26,4 1,4778 2,45
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Bob. 4.12 BHOBLBMEOTsGHMOOL DOl OYMGIEHM03ME0 63560 9dOL
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3bMd0Ow0s, O®MI  FGHOBLRMOIsGHMOOL  Bgmol  ©IZggdom  BgmOL
69ROSI300L 39503096E0 0HBMEIdS. B396L Jog 2odm 33w gme Lsdogg Lsbol
B90g00Lm30lL  FobsMg3930L MM IbMdOL  QoBOO® MRG0
3M98303096@0 dbodzbgwmo 0BMEIds (bM. 4.6) ©s TF5BHgos 2% oM
509353909, 9.0. 83065693900 MgBMJ300L 3M9IR03E0I5EGHBY LMABMD A53egbsls
396 9b9hgb. gl 0dsl 608bs3L, MM Bgmol sdZzgEGOOL 3MIMEYYJEHIOOL
3oblbom Bgmob LEGHOYIBHMS 56O 033W9ds.

596 09 9d3HM03M0 65350900 s BYPI30MH™MEIO OFOTMEPMDS
GO—(390390  3IM30YdMo  J0bsMg39d0lL  M5MEIbMOILMD,  F5d0b
0923000005 ©5350P0bM®»  ©sdM3009OME0s  GHEBLRMOsGHMOOL  Bgmob
D930 ©5F0TMEMINLS S O0JIJBHO0ZN B3PIl TmEO,
OEYLYE  GHMBLRMOTGHMOMOL Bgmol  3H9bdgdE3gumds, Bgs39M0 Goabgzo,
095080 bLbso 85939008 @S GHvYBHJIOOL MM IbMds @S LEMWJEHMOHW
XdIBOO0  Fgdrpgbermds  ¢E3wgwos. 50 IM30EIBNIBL
99b3mbgbosMEMO  ©sFM30EIOMEGdOL  Lobg  od3l  ©@s  BgI30MHEo
©5308mdol 99930090000 ©0JWgdEHMH03MNE0 ©6535Mgd0 Bsdogg Labols
B900Lm30L MoMJdol LHMOHIBMZbs 0BMEYds (bob. 4.12).

513365 530 4-0l 0O

1. Bgool ©sd39w9dol 360HMmI@gdol bsfowszgdol Gosbgol BGms Lsdogzy
Lobol  Bgmdo  20dMM3930  dod30L  LHMObsHM3sb  8903060935L  0fj393U.
95050 459BHMmMd0L 65HToMOL bofowszgdols goblbs Nytro 11GX ds630l
bgmdo LHmObIBMm356 ©s9mM3009dMwqdsl 396 (33¢0ol, bomeom T —1500
3oMm30L sboro 96 M9a960690o Bgmobmzol LoLBMegol ILEd3900
D0350m0L  dofg30Lsl  godMEggzo  dsd35 LHMogs®  I3060©9ds, FsyMd
dobst9g3900L  6gdoldogMo  3mb39bEGMsEooLsL  Nytro 11GX  3sé30L Bgob
MO OO 23dMOM3930 o35 sbolosMYdL, 3oEmg T —1500 FsM30L sboqw
56 92960693 Dgogdb.
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2. bsdo3g Lobol DBgmol 09 9JBHO03MNwo  Bs3MYJOOL  I60T3bgEMds
90°C 3993965¢ M5By 90bsMmgz900L  Gom©gbmdol  dobgzom
LHObsBM3bs© 0BOEYds, Foc5d Dgmol IZggdol 3GMM©YIEHgdo 10—
X6 MBOM J9BO©0 BOH0D ©0g9gIGHM03MWO B 39MRIO0L LoOoIL,
300069 09539 M5mEIbMOOL Fooo 459BHIMMIOL AMx0GOL Jobstgzgdo.
505Lm9b539, LoLmgmogol XIII 3awsbol be3z®msdg Nytro 11GX  ds63ob
Dol RO 65300900 09w gdBHM03MN0 ©Bs39MYJO0 255BbB0s, 30MY
T —1500 9s630L BgogdbL.

3. BHOBLRMOIsGHMMOL  HBgomol  ©sd39egdol  3Mm@vd@Egdo Lsdogg ULobob
Dgmdo  0mbMe 99 GHOMASTEHIMIOMOL  JIb0sD, bmwm  aMoxgo@ol
Bofoamszgdo 30 3mmoEMOL, 3oL godm A39wd0L  3MIMEYYJEHJOOL
50M9bMdOL 25PMHOm  BHOBLBMOTsEGHMOOL Bgool 3G [obommds
99b3mb9bEosW MM F30MYds, brrerm MSBOGHOL MroMEYbMdOL QoBMOS
30 09005Mgd0m  b53wgds  9930Mgdl  3mo®  fobsmdsl o
59300090 gdol IOHEOoL 9JudmbgbEosw Mo 356mbo oMmm393s.

4. ©5d39900L 36:MEMJGJO0L M3MIbMOOL oBOOm Lydogg Labol Bgmob
D9053060I0  ©F0FMNWMdS P»0mJdol  BHmObsbdmgbs d30M©gds ©d
90bs693900L 6700L309MH0 MoMmYbMmdoLLL Nytro 11GX ds6 30l Bgmb MM
3930 D930 sF0TMEMdS 5d3L, 3000609 T —1500 oG 30l bgomb.

5. 099 GHOBLBMOTSEHMOOL BgOL 3H96399(339WMdS s F793MM0 MOEb3o SO
033905, 35906 8065693900l  MoMEabMdOL  2obMom  Asdm{)3gero
©90530609)0 5303EMmdol 999306905 ©132930M3MEOE0E

©580309079I€0g058305 53539 BOJHMO00 odmfi3go oI IJBHHOZNO
56535602900L BOHLMB.
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©al336s

Bg0mom  gobbormawo  9du3dgModgb@owmemo  dmbszgdgdol  sbsgrobom
3923000005 ©935133650:

1. ®99mb@ol 8999y 9gomo 0DMWHE00L IMEWEMdsdo ©s 9dEGH0emO
Boffools  Bgo306Bg  ymz9gem3zol MBS GHEIBLRMGOsGHMMOL  Bgoob
©5339e900L 30 3HJo0. 9Ju3 B30l 4obTsgermdsdo obobo Bgmdo
0bLbgd0sb s b0 BgmMOL MZ30L9d7dOL QomsMgLgdsls 0§39395;

2. HOBLBMOT>BHMOOL BgmOl ©HIZ9gdoL 3OMEMIEJOOL goblbs sboqn
b 093960090 bgmdo 965  FoOGHM 5T Bgmob  gargdGHOIero
3oboloomgdEgdoL (33000 gdsl 0f)393L, 9989 BoDOZMO 356509BHMIObI3
5bgbl 29309bsL. gl 33e0gds MBOM 3603369 m3z5605, 30O SLgmogz9
99079030 35050 59B9MOXMdOL AJmbyg 4953030 Bofioes3zgdol doblibs;

3. BHMBLBMOHTGHMOOL Dol ©sd39wgdol 3O 9dL boffoers3zgools
GoEbzol HBOEs Lsdogzg Lsbol Bgmdo sdME3930 dsd30L  LHMObIHBMZH
09930609058 0§393L. o0 A5TEHIOMIOL BobTo®mol bsfogrszgdols asblibs
Nytro 11GX 3s6G30L bgmdo LHmObsBM396 ©odm30090egdsl 396 33w,
boeom T —1500 356300 sboewo 96 H9ga9b069gdmo Bgmolimzgol Lolmxzmsegols
51533900 BE35MHOL  FoM[g30LoL  25dMM39g30 dsd3s LGSRSO  T30MYdS,
359658 80bs693900L 69d0LA0YMO 3mb396EGMSE00LOSL Nytro 11GX 8sG30L Bgob
MMM OEO ZoIMOWZ930 d5d35 sbolinsmgdlL, 30Gmg T —1500 oG 30l sHg 56
6939606090 HBg09gdL.

4. 153039 Lsbol BgMOL OYgJEHMOIMEO Bs3MYJdOL I60TZ3bgePMds
90°C 39939653 65DY 9d0bs6939d0L 509bMdOL dobgzom
LHObsBM3bs 0BMHYds, BoaEsd Bgmol ©sdz9wgdol 3GMm©MJ@gdo 10—xg6
W3O J9BHO© BO©OD 09I9I BHM03wo B39MAIOOL LoEOoIL, 30MY
00539 ©50M9bMdOL 5000 459BHIMMIOL M953030L 80bs693700. 535Lmsb53Y,
Lobgomogol XIII 3wsbol beg®msdg Nytro 11GX  9s630L bgol »acdm
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Bo3egdo ©0ggdBHM03mwo ©sbs356Mgd0 goshbos, gomg T —1500 dsM3oL
©9090UL;

5. HMBLRMOHT>GHMOMOL Bgmols ©sdz9wgdol 3MMm©MI@gdo Lsdogg Lobol
bgmdo  0mbMO  9wgdBHOMAIBHIMGOMdSL  JIbosb, bmwm  aMsxo@ol
Bofoszgdo 3o 3mmoEmEl, sdob  @odm  ©sd39gdol  3MMYdBHgdol
5m9bMdOL  2oPMHOm  BHMBLBMOIGHMOOL DBl 3G [Hoboswmds
99b3Mb9bEosMMS© F30MIYds, bererm MSBOGHOL MoMm©IbmdOL AsBOEs 30
390509000 bs3egds 5930M0L 36 (obosmmdsl s ©sdM30 dMEgOOL
3ol 9Ju3mbgbos Mo 356mbo 0MH393s;

6. ©5339900L 3MHMOMIBHIOOL MomEIbMdIOL gobMHom Lsdogg Lobol
B9000L HBgI30MME0 ©9F0T)MdS 1O0MJIoL LMObsBM3bsw F3060©YdS s
90bs693900L B9gdoldogMo Gom@gbmdolsl Nytro 11GX  ds630lb bgol Ma3eMm
3930 9330600 ©F0TMEMdS 593b, 3000609 T —1500 oG 30l Dgombs.

7. 099 BHOBLRMOIsGHMMOL Dgmol 3H9bdgdE3gurmds s 359300 GoEbgo
33069 LOOEOLLS s 9O 0333Wgds, 35d0b F0bs0g3900L  MHOMPIbMOOL
3oBOHom  209mfizgyo  BId0MH o ©sF0dMWMdol 899306090
39930M3MOE0M  IM3I0©JOIMWgdSdos 53539 BIJGHMM0m  godmfzgmwo

©099d3HMH03ME0 ©IH535039008 BOHEILML;
8. HMBLYMOTsBHMOOL DOl 339 gdm  FoMdmddbogro dobstgzgdo

bsdogg Lobolb  bgmol  gwgdB®Mwo @S BoHozM®o  Jsbolosmgdergdols
3999569Lgdol 0()393L, Foxa®sd Nytro 11GX 956308 Dgmo «adm LEGsd0OOs

d0bs693900L 0o, g306Mg T —1500 Fs630L sboero b M9ga9606MH9do
bgmgdo.
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