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Abstract

Dissertation work of Gvaramadze Nino “New type amorphous metal core
transformers properties study” deals with the significant problem. Work consists of
130 pages and in accordance with the instructions for submission of the dissertations
for award of doctor’s academic degree, includes: title page; signatures’ page,
copyright page, summary in two languages (Georgian and English), contents, list of
the tables and drawings. Body text consists of the introduction, literature overview,
four chapters, conclusion and references.

The Introduction includes discussion of significance of the issue, current status of
research, goals and objectives of research work, theoretical and methodological
principles, scientific novelty of the research, as well as practical significance of the
work, its approbation, volume and structure.

At manufacturing of transformers the most important thing a choice of a material for
the core. Very important that the material had good magnetic and mechanical
characteristics. The choice of material depends from the cost and no load current.

First chapter of the dissertation — Description of amorphous materials includes the
following sections: Amorphous alloy; Amorphous ribbon; Microspectroscopy and
rentgenoscopy of amorphous materials; Amorphous ribbon and amorphous metal core
transformers making technology.

There are two basic materials for transformer cores amorphous materials and CRGO.
No load loss in amorphous metal core makes 25% of a no load loss in CRGO
(classical) transformers core.

Second chapter of the dissertation — Description of amorphous metal core
transformers includes the following sections: Core design and sizes; Core thermal
propertys; Making of amorphous metal core transformers and amorphous metal core
transformers advantages; Amorphous metal core transformer reliability, quality and
repairing; Amorphous metal core Power transformer types and characteristics.

design and repair of amorphous metal core transformer are the same like a design and
repair of classical (CRGO) transformer.

Third chapter of the dissertation — 7ransformer electric parameters includes the
following sections: Equivalent circuit and electric parameters of double-wound
transformer; Triple-wound transformer and autotransformers equivalent circuit and
electric parameters; Description of transformer losses.

The choice of transformers is made on nameplate data. The nameplate data of
transformers and autotransformers are: rated power, rated voltages, also no load
current and short circuit current, No load loss and No load current, load loss and short
circuit voltage. Other electric characteristics are calculated from this nameplate data.

Vii



fourth chapter of the dissertation — Comparison of amorphous metal core and
classical transformers includes the following sections: Electric parameters
comparison of amorphous metal core and classical transformers; Comparison of
physical and magnetic property of amorphous metal core and classical transformers;
No load loss comparison of 10 kV amorphous metal core and classical transformers;
Ferroresonance overvoltage comparison for amorphous metal core and classical
transformers; Advantages and disadvantages of amorphous metal core and classical
transformers; Efficiency comparison of amorphous metal core and classical
transformers; Economical comparison of amorphous metal core and classical
transformers.

From the analysis of calculations follows that in amorphous transformers no load loss
end load loss are much less than in classical transformers. From the analysis of
overvoltage calculation follows that amorphous transformers are much better than
classical transformers, at no load state - overvoltage on amorphous transformers in 3
times is less than in classical (CRGO) transformers.

For reduction transformer loss it is recommended to use amorphous metal for
transformer manufacturing. Amorphous core transformer have much less dimensions
and weight than classical transformers. Amorphous core transformer are more
required in many countries day by day.

Finally there are provided the conclusions and list of the references.

Materials provided in the work would assist both to the state and private power
companies in improvement of technical and economical characteristics.
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boggmmdgdo Loko®dmgdgb syEomgdge mg@doygan o6 mg@dmdogbody®
0539353900l mg@doygero ©odydoggdol 2oMmgdg aodmoygbgds  SIMEAFYO
@aqb@o, OMdgeoi3 sdbogdbyaos Jbm@me gmdsam@ol doboby ©o
M0 3odmoyggbgds doaboGy®o g3@Msbgdolomgols
(BOSBLBMOIsGM@gddo 3 Godol sdmOFymo @agbBgools godmygbgds o6
bogos).

SdOP Y0 @onmboliogsb @odbswgdyemo @gb@o FoMdmowygbls
dobogosl, Gmdgaoi mogobo LEHYJHYO0m dogrosh daogl dJobsl s o@
3oohbos g@obEo@yg®o dglg®o. @obBol dowgds bogds (303 bgsdo®dby
@0mmby® bobmdms L{®sRs{OmnMmdol Igmmeon. dowgdygao @gb@ols
LolJg s®ol 20-30 339 s dobo mg@dogero odydoggdol @gd3g@ds@dycs
420-460 °C —oos. [e0.9][]

13. sdm@ggeo dsbsaol Ygpygbogomdol dozdhm@gb@agbse-
13gJBH 7m0 Sbseobo

LoJodmggamls Aa9dbogn® 960390L0GgB™Sb MO

bOOPIOIO o ggemggob  GaboOPo  pebbmdgogmes G Ymo
dogbo@ydo dobognobogob 5dbopgdygeo g gb@ols b0dydgdols

LEAO 9B YO geo  sbogrobo ©s bmpoghmo Lbgs gobogyg®o  mgolgdgdols
‘dgdmdgos. goowgdagemo 0dbs gagdB®ma®sds, Lbowsi ©sodbo®gds m@o-
bodo ogyboy@o dogom (bob. 7), Gmdgems bobgge@logsbols dobgwgom

353M5byoM0dgdygeo 3m3gagb@ o aodbggol osMggdol bmdgdo dgglodsdgds

30 A - Jowgdymo  odbs  bodydol  domomo  as@hgzol g gBO™

dogOmbgmdygmmo asdmbobyagds (bob 8),  @mdgeroi dobognols 3@ geyan
5bsg Mmool sl g@gdl. [en. 9][]
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bsb. 7 - SImO G0 IsLogoologob sIbsgdgmo @ gb@ol gemgdGH @IS
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6ob. 8 - 6039Tol g gdHO™IogHmLgm3gmo asdmbsbymgds (GM3geocs
551G YOl dobsgol S3mOR e Sbsgmdsls)

539039 3oo@gdbgEo 0bs 3P0 dopbo@y®o dologgdols
0960 39bm©0xOSJHOMa@sds (bob. 9) s @AsLEGYmo

920 9JBOMbyedo g mbgm3gemo yodmlsbyamgds (bob. 10).

6ob. 9 - SImAEmo @gbdol @gbGagbemr0n@MSYEBMYMSIS
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6ob. 10 - S3mOgmo @gb@ol GHslGGYmo geg]@®mdogHmbgzm3osmo
3o3mbobymgds

b0dydol Bgboom dgdm{dps dobo dogOm3amsb@ogyg®o bobosmo (bob. 11).

6ob. 11- dsbsgrol dog@m3mslGogg®o bobosmols gdmFagas
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Gb. Ne 3 - 353608700 S30OGgEo I5Logol doGomswo 35@53gdMgdo

n © c ;ﬁ"
2 D D & 2 LT leEs |2y DES | €0
= 22 S |2€ |2 T |22 2Er| o2 | a0
= I ge |eFEle ¥ Z |2 | 2x° s oF
= 5 s ¢l eg @ |~ 2E |z 2D
3 39| 8L 2 = %=
AMAT 0,7; 1; 0.015 350° | 1.2-1.5 1.7 0.7 2.4 525°
-183 2: 4: 6;
8; 10; 0.020
12; 14;
16;
AMAT 0,7; 1; 0.015 535° | 1.2-1.5 7.3 1.45 5.6 555°
- 325 2; 4, 6
8; 10; 0.020
12; 14;
16;
OKCP 10; 20 0.025 460° 1.2 7.3 1.61 14 520°
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II o530

530089 ds360B 9@ age@0sbo GOSbLRMGISGM@OL
5bsLoSMgdS

2.1. 39@5@ol ©obsobo s bm3gdo

LEobpo@@ o  2odmdggogdols  ao@s  bgedobsfgomdos  sa®gmgg
Mgo@@o ob doOmgygmbs Go@Iol gyms@gdo.

N )

bob. 12 - yymodol @obsobo

‘dglodan gdgamos A@obLBm@sFAm®ols yges@gdols dg@bggs 100 - ©sb
40000 go@o ©s bgdmo.

SO P gm0 @gb@obogob odbowgdbymo dogbodmasd@emgbo
353m00hg3056, 0domn A3 Jgbodergdgemos bbgowslbgs Lobijol @gb@gdols
353mYgbgds (Modmegbodg dogOmIgR@sdweyg), Mo3 byl 9fymol dom
3590Ygbgdsls domsabobdod g B@sblgm®ds@dmmgddo. sdmOFyeo
0 9bBHolopob @odbswgdye dogboBmysd@omgdl yzgmglo dgJsbogy®o s
30bogydo mzgolgdgdo aoohbosm B9M0EJo0Loysb ©sdbowgdym
352603 ™5dBMgomsb dgomgbom. sdm@OG e Joboggdl sfgm gz9mgLo
dogbo@ydo doboliosmgdbergdo (30350 bop@obo gmesoliogsh sdbowgdaa
do360@MA5dBM oMb dgoo®gdom, MM gdoi godmodhggzosh gadm dg@o
5653509000, Ladog®hm @@ghml s@OLgdbmbdom s sdbowgdols 3300y
@GO Y gdo.

3MbLEA® ]300l dobgogom 5Ibowgdgb: wgMmgsbo, xo3dbosbo, s
GO20@0lgdy@o (Geodmopsmmy@o) Bodol dopabo@masd@omgdl.

45



©90@gsbo 35360@@y53@>®M 0

©gagob 3oab0dmasddo®gddo bgogdo gobmoggdagmos M@ @A™ Dby.
sdobmob d30MEgds wobgggol Lobg o dglsdsdobo@ BOSELBM@IsEM@OL
3506930l (20983563 g0L) 0beeydEoy®dmds dgoMgds. yo@Es sdobs dzoMyds
bogbol (2od@o®ol) badxo s 0b@Pgds 253039006 bgosdodo, o
db0dgbganmgobos oo Loddasg@ol BEOSbLRMOIsGM@gbolomgols.

b

bob. 13 - pg@mgsbo dsgbo@masd@s®o

gbGogo N 4 - SdoBggmo @gb@ologsb  @sdbspgdgmo  M-Lgdydo
95260@™a 3@ >® 930
IVIM  @o3dols 3sabo@emgsd@s@o
b™dgdo , 49
353608 @53 5M0l >@bodgbs ©s Godoy@o a b c h
bm™dgdo

ITJIM 20X32X28 20.0 32.0 19.0 28.0
ITJIM 20X32X36 20.0 32.0 19.0 36.0
ITJIM 20X32X46 20.0 32.0 19.0 46.0
ITJIM 20X32X58 20.0 32.0 19.0 58.0
ITJIM 25X40X36 25.0 40.0 24.0 36.0
ITJIM 25X40X46 25.0 40.0 24.0 46.0
ITJIM 25X40X58 25.0 40.0 24.0 58.0
ITJIM 25X40X73 25.0 40.0 24.0 73.0
ITJIM 32X50X46 32.0 50.0 30.0 46.0
ITJIM 32X50X58 32.0 50.0 30.0 58.0
ITJIM 32X50X73 32.0 50.0 30.0 73.0
ITJIM 32X50X90 32.0 50.0 30.0 90.0
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IIJT 3030l 35360@ma53@560

bmdgdo , 39
353608 @a5335M0l >0bodgbs s Godogdo | a b c h
b™dgdo

LI 6,5x12,5x8 6.5 [125[8.0 |8.0
111 6,5X12,5X10 6.5 |125(8.0 [10.0
I1J1 6,5X12,5X12,5 6.5 |125|8.0 [125
111 6,5X12,5X16 6.5 [125|8.0 [16.0
IJI 8x12,5x12,5 8.0 |125]10.0 125
ITJI 8X12,5X16 8.0 |12.5]10.016.0
IJI 8X12,5X20 8.0 |12.5]10.020.0
ITJI 8X12,5X25 8.0 |12.5]10.0|25.0
I1JI10X12,5X20 10.0 | 125|125 | 20.0
IJ110X12,5X25 10.0 | 125|125 | 25.0
I1JI10X12,5X32 10.0 | 125|125 | 32.0
I1JI 10X12,5X40 10.0 | 125 12.5|40.0
II12,5X16X25 12.5]16.0 | 16.0 | 25.0
IJI112,5X16X32 12.5]16.0 | 16.0 | 32.0
IJI 12,5X16X40 12.5|16.0 | 16.0 | 40.0
11 12,5X16X50 12.5]16.0 | 16.0 | 50.0
ITJI 12,5X25X32 12.5 | 25.0 | 20.0 | 32.0
IJI 12,5X25X40 12.5 | 25.0 | 20.0 | 40.0
I1JI12,5X25X50 12.5|25.0 | 20.0 | 50.0
I 12,5X25X60 12.5 | 25.0 | 20.0 | 60.0
I1JI 16X32X40 16.0 | 32.0 | 25.0 | 40.0
I 16X32X50 16.0 | 32.0 | 25.0 | 50.0
ITJI 16X32X65 16.0 | 32.0 | 25.0 | 65.0
T 16X32X80 16.0 | 32.0 | 25.0 | 80.0
ITJI 20X40X50 20.0 | 40.0 | 32.0 | 50.0
I1JI 20X40X60 20.0 | 40.0 | 32.0 | 60.0
ITJI 20X40X80 20.0 | 40.0 | 32.0 | 80.0
I1J120X40X100 20.0 | 40.0 | 32.0 | 100.0
T 25X50X65 25.0 | 50.0 | 40.0 | 65.0
I1JI 25X50X80 25.0 | 50.0 | 40.0 | 80.0
I1JI 25X50X100 25.0 | 50.0 | 40.0 | 100.0
IIJI 25X50X120 25.0 | 50.0 | 40.0 | 120.0
ITJI 32X64X80 32.0 | 64.0 | 50.0 | 80.0
I 32X64X100 32.0 | 64.0 | 50.0 | 100.0
I1JI 32X64X130 32.0 | 64.0 | 50.0 | 130.0
I 32X64X160 32.0 | 64.0 | 50.0 | 160.0
I1JT 40X80X100 40.0 | 80.0 | 64.0 | 100.0
I1JI 40X80X120 40.0 | 80.0 | 64.0 | 120.0
I1JT 40X80X160 40.0 | 80.0 | 64.0 | 160.0
I1JI 40X80X200 40.0 | 80.0 | 64.0 | 200.0




IVIP @030l 353603m™y5d@s®0

3536088 M0l 5©boTgbs > Godoy®o b®dgd0 , 33
mdgdo a b C h
IJIP 10X12,5 10.0 | 12.5 | 8.0 | 32.0
IIJIP 10X16 10.0 | 16.0 | 8.0 | 32.0
TJIP 10X20 10.0 1 20.0 | 8.0 | 32.0
IIJIP 10X25 10.0 | 25.0 | 8.0 | 32.0
IJIP 12,5X12,5 12.5]12.5|10.0 | 40.0
ITJIP 12,5X16 12.5]16.0 | 10.0 | 40.0
TJIP 12,5X25 12.525.0 | 10.0 | 40.0
TJIP 12,5X32 12.5132.0 | 10.0 | 40.0
IJIP 14X12,5 14.0 | 12.5 | 115 | 45.0
ITJIP 14X16 14.0 | 16.0 | 11,5 | 45.0
TIJIP 14X20 14.0 | 20.0 | 11.5 | 45.0
TJIP 14X25 14.0 | 25.0 | 11.5 | 45.0
TIJIP 14X32 14.0 | 32.0 | 11.5 | 45.0
ITJIP 14X36 14.0 | 36.0 | 11.5 | 45.0
IJIP 16X12,5 16.0 | 12.5 | 16.0 | 60.0
IJIP 16X16 16.0 | 16.0 | 16.0 | 60.0
TJIP 16X20 16.0 | 20.0 | 16.0 | 60.0
IIJIP 16X25 16.0 | 25.0 | 16.0 | 60.0
IIJIP 16X32 16.0 | 32.0 | 16.0 | 60.0
IIJIP 16X40 16.0 | 40.0 | 16.0 | 60.0
TJIP 18X16 18.0 | 16.0 | 18.0 | 71.0
TJIP 18X20 18.0 1 20.0 | 18.0 | 71.0
ITJIP 18X25 18.0 | 25.0 | 18.0 | 71.0
IIJIP 18X32 18.0 | 32.0 | 18.0 | 71.0
ITJIP 18X40 18.0 | 40.0 | 18.0 | 71.0
TIJIP 18X45 18.0 | 45.0 1 18.0 | 71.0
TJIP 21X20 21.0 | 20.0 | 25.0 | 85.0
IJIP 21X25 21.0 | 25.0 | 25.0 | 85.0
IIJIP 21X32 21.0 | 32.0 | 25.0 | 85.0
TIJIP 21X36 21.0 | 36.0 | 25.0 | 85.0
TIJIP 21X40 21.0 | 40.0 | 25.0 | 85.0
TIJIP 21X45 21.0 | 45.0 | 25.0 | 85.0
TIJIP 22X32 22.0 1 32.0 | 21.0 | 58.0
IIJIP 25X20 25.0 | 20.0 | 28.0 | 100.0
TIJIP 25X25 25.0 | 25.0 | 28.0 | 100.0
TIJIP 25X32 25.0 | 32.0 | 28.0 | 100.0
TIJIP 25X36 25.0 | 36.0 | 28.0 | 100.0
IIJIP 25X40 25.0 | 40.0 | 28.0 | 100.0
IIJIP 25X45 25.0 | 45.0 | 28.0 | 100.0
TIJIP 25X50 25.0 | 50.0 | 28.0 | 100.0
TIJIP 26X45 26.0 | 45.0 | 40.0 | 100.0
TIJIP 28X20 28.0 | 20.0 | 32.0 | 120.0
IIJIP 28X25 28.0 | 25.0 | 32.0 | 120.0
TIJIP 28X32 28.0 | 32.0 | 32.0 | 120.0
TIJIP 28X36 28.0 | 36.0 | 32.0 | 120.0
TIJIP 28X40 28.0 | 40.0 | 32.0 | 120.0
TIJIP 28X45 28.0 | 45.0 | 32.0 | 120.0
IIJIP 28X50 28.0 | 50.0 | 32.0 | 120.0
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X53360560 35360@@y53GSMgd0

x03d605b 3o b0@myod@domgddo bgogdo asbmoggdymmos (39bF@ s
©gambg, @53 935MG0390L 3mbLE®YJ30sl, ho@hml gz9mgbo aodmygbgdols
Lodgogngdsls odanggs o bofoermd@og Jdbol a@opbogmols o330l
(0bemasiosl) gdoboggdo bgdmJdgogdobogsb. xog3dbosb
302603 ™m5dBM0560 GOSbLFMA@IsGHMA0l boganl Tomdmowygbls, dolio
dm3oBgoygmo dg@dbmdos®mdbs sdsgro Lobdo®ol dopbo@ydo ggergdols
b9dmJdgogdol dodo@m. gl beysgl xo3db0sb dopabo@masdBo@osbo
B®bLBM@oBm@ol godmygbgdsl.

6ob. 14 - x53360560 3opboGmysd@smo

gbGomo Ne 5 - sdm@dgynmo @gb@Gobogsh ©sdbspgdamo M -lgdg@o

95260@™a 533> 930
HIJIIT @o3ols 3sybo@mysd@sco
353608 53d5M0l 5@bodgbs s Godogdo bmdgdo , 33

%(")8{]2)0 a b c h
JI13x12,5 1.5]125|3.0|13.0
HIJITI3x16 15116.0]3.0]13.0
HIJITTI3x20 15]20.0]3.0]130
IJIM4x12,5 2.0]125|4.0]20.0
LIJITT4x16 2.0]16.04.0]20.0
1IJIT14x20 2.0]20.04.0]200
IIIJITT4x25 2.0]25.04.0]200
IIIJIP5x16 25]16.05.0]20.0
1IIJIP5x20 25(20.0|5.0]200
IIIJIP5x25 25(25.0|5.0]200
I
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HIJIO @030l 35360@®masd@sco

353608y 53d5M0L 5@bodgbs s Godogdo bm3gd0 , 30
bm™dgdo a b C h

H1JIO 4X5 20150 |6.0 [13.0
LIJIO 4X6,5 20|65 |6.0 |13.0
H1JIO 4X8 20]18.0 |6.0 |13.0
111J10 4X10 2.0/10.0 /6.0 |13.0
1JIO 4X12,5 20]1256.0 [13.0
H1JIO 4X16 20]16.0|6.0 |13.0
LIJIO 5X5 25|50 |80 |16.0
H1JIO 5X6,5 25|65 |80 |16.0
1I1JI0 5X8 25|80 |8.0 |16.0
H1JIO 5X10 25/10.0]8.0 |16.0
JIO 5X12,5 25]125|8.0 |16.0
1I1JI0 5X16 25/16.0 8.0 |16.0
H1JIO 6X6,5 30|65 |10.0]22.0
1JIO 6X8 3.0[80 |10.0]220
H1JIO 6X10 3.0/10.010.0 ] 22.0
1JIO 6X12,5 3.0[125|10.0 | 22.0
H1JIO 6X16 3.0/16.010.0 ] 22.0
H1JIO 6X20 3.0/ 20.010.0]22.0
JIO 8X8 4.0(80 [12.0]27.0
H1JIO 8X10 4.0/10.0 120|270
JI10 8X12,5 4.0(125|12.0|27.0
H1JIO 8X16 4.0]16.0 120|270
1I1JIO 10X10 5.0 10.0 [ 15.0 | 32.0
JI0 10X12,5 5.0/125|15.0] 32.0
H1JIO 10X16 5.0/16.0|15.0]32.0
1I1JIO 10X20 5.0 /20.0 | 15.0 | 32.0
H1JIO 12X12,5 6.0]12.5]20.0|44.0
1JIO 12X16 6.0 | 16.0 | 20.0 | 44.0
H1JIO 12X20 6.0 20.0 | 20.0 | 44.0
H1JIO 12X25 6.0 | 25.0 | 20.0 | 44.0
JIO 16x16 8.0 16.0 | 24.0 | 54.0
H1JIO 16x20 8.0/ 20.0|24.0]54.0
JIO 16x25 8.0 250 |24.0|54.0
H1JIO 16x32 8.0132.0)24.0]54.0
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HIJT §odols 3s360@mas3@s60

35360@™353@>@0ls b@89d0 , 33
>bodgbs > Godogmdo a b Cc h
b™dgdo
[1J14x5 20 |50 (4.0 |10.0
[1J14x6,5 20 |65 (40 |10.0
[I1J14x8 20 |80 |4.0 |100
[1J14x10 20 |10.0/4.0 |10.0
I1J14x12,5 20 |125|4.0 |100
[1J14x16 20 |16.04.0 |10.0
155 25 |50 |50 |125
[1J15x6,5 25 |65 |50 |125
IJI5x8 25 |80 |50 |125
H1JI5x10 25 |10.0|50 |125
1J15x12,5 25 |125|50 |125
1JI5x16 25 |16.0|50 |125
[1J16x6,5 3.0 |65 [6.0 |15.0
1J16x8 30 |80 [6.0 [15.0
1J16x10 30 |10.0({6.0 |15.0
[1J16x12,5 3.0 |125(6.0 |15.0
1J16x16 30 |16.0[6.0 |15.0
[1J16x20 3.0 |20.0({6.0 |15.0
M1JI8x8 4.0 |80 |80 |20.0
[1JI8x10 4.0 |10.0|8.0 |20.0
[1J18x12,5 40 |125]8.0 |20.0
1JI8x 16 4.0 |16.0|8.0 |20.0
1J110x10 5.0 |10.0 | 10.0| 25.0
J110x12,5 50 |12510.0 | 25.0
IJ110x16 5.0 |16.0 | 10.0| 25.0
1J110x20 5.0 |20.0|10.0|25.0
IJ116x16 8.0 |16.0|16.0| 40.0
1J116x20 8.0 |20.016.0]40.0
1J116x25 8.0 |25.016.0 | 40.0
1J116x32 8.0 |32.0|16.0]|40.0
11J120x20 10.0 | 20.0 | 20.0 | 50.0
[1J120x25 10.0 | 25.0 | 20.0 | 50.0
11J120x32 10.0 | 32.0 | 20.0 | 50.0
11J120x40 10.0 | 40.0 | 20.0 | 50.0
[1J125x25 1251 25.0| 25.0 | 62.5
11T 25x32 125|32.0| 25.0 | 62.5
[1JT 25x40 12.5140.0 | 25.0 | 62.5
11T 25x50 12.5|50.0 | 25.0 | 62.5
[I1JT 32X32 16.0 | 32.0 | 32.0 | 80.0
[1JT 32X 64 16.0 | 64.0 | 32.0 | 80.0
II1JT 40X40 20.0 | 40.0 | 40.0 | 100.0
1T 40X50 20.0 | 50.0 | 40.0 | 100.0
II1JT 40X 64 20.0 | 64.0 | 40.0 | 100.0
[I1JT 40X80 20.0 | 80.0 | 40.0 | 100.0
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IIJIM ool ds560@@god@s@0

353608 ®3533oM0l bmdgdo , 39
Sbodgbs s a b C h
G0309@0 bmdgdo
1I1JIM 8X6,5 40 |65 |50 [13.0
[I1JIM 8X8 40 [80 |50 [13.0
I1JIM 8X10 4.0 [10.0|5.0 [13.0
1JIM 8X12,5 40 [125]50 |13.0
I1JIM 8X16 40 [16.0|5.0 [13.0
LIIJIM 10X8 50 |80 |6.0 |18.0
[I1JIM 10X10 50 [10.0|6.0 |18.0
1JIM 10X12,5 5.0 |125]6.0 [18.0
IIIJIM 10X16 50 |16.0 6.0 |18.0
[I1JIM 10X20 50 ][20.0|6.0 |18.0
1IIJIM 12X10 6.0 [10.0[8.0 |23.0
[JIM 12X12,5 6.0 |125[8.0 |23.0
IIIJIM 12X16 6.0 |16.0[8.0 |23.0
[IIJIM 12X20 6.0 |20.0[8.0 |23.0
IIIJIM 12X25 6.0 |25.0[8.0 |23.0
JIM 16X12,5 80 |1125]9.0 [26.0
[IIJIM 16X16 8.0 [16.0/9.0 |26.0
LIIJIM 16X20 8.0 [20.0/9.0 |26.0
[IJIM 16X25 8.0 [25.0]9.0 |26.0
IIIJIM 16X32 8.0 [32.0/9.0 |26.0
II1JIM 20X16 10.0 | 16.0 | 12.0 | 36.0
II1JIM 20X20 10.0 | 20.0 | 12.0 | 36.0
IIIJIM 20X25 10.0 | 25.0 | 12.0 | 36.0
[I1JIM 20X32 10.0 | 32.0 | 12.0 | 36.0
1JIM 20X40 10.0 | 40.0 | 12.0 | 36.0
II1JIM 25X20 12.5|20.0 | 15.0 | 45.0
1JIM 25X25 12.5|25.0 | 15.0 | 45.0
IIIJIM 25X32 12.5|32.0 | 15.0 | 45.0
[I1JIM 25X40 12.5/40.0 | 15.0 | 45.0
1JIM 25X50 12.5|50.0 | 15.0 | 45.0
[IIJIM 32X25 16.0 | 25.0 | 18.0 | 55.0
IIIJIM 32X32 16.0 | 32.0 | 18.0 | 55.0
II1JIM 32X40 16.0 | 40.0 | 18.0 | 55.0
LIJIM 32X50 16.0 | 50.0 | 18.0 | 55.0
LIIJIM 40X32 20.0 | 32.0 [ 24.0 | 72.0
[I1JIM 40X40 20.0 | 40.0 | 24.0 | 72.0
ILI1JIM 40X50 20.0 | 50.0 | 24.0 | 72.0
II1JIM 40X64 20.0 | 64.0 [ 24.0 | 72.0
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Gameolgdndo 35360@y53@s@gd0

Oam@olgdy®o dox3b0Bmasddomgdo dobognol dogbody®do mgolgdgdols
93909bo© 35dmYygbgdol o FAMBLRMAOTSAMA0L oMy dogboGydo gganols
‘499300950l Lodgoagdols odanggs. [en. 15]

S

E| d

0

bob. 15 - Ggmeolgdydo dopbodmasd@s®o

Lodgobs BAOSBLRMOIsGMGgdo @ gb@osbo doabo@masd@smgdom
bobosmegdosb dzodyg dobom, 3009 godbo@o@ygeo bmdgdom ©s YROM
doo@o 3]3-000 03539 Loddensgmgbg dImdydegg BoMmRoEMZsb
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Dim Snl, Unl, Ukl, Iusl, DPk1, DPusl As Double 'sawyisi monacemebi
Dim DSk1, DSusl, DQk1, DQusl, Inom1, RT1, XT1, GT1, BT1 As Single 'sadziebeli parametrebi
Dim BB1, HH1 As Single

Dim Pricel As Single

Dim Sn2, Un2, Uk2, Ius2, DPk2, DPus2 As Double 'sawyisi monacemebi

Dim DSk2, DSus2, DQk2, DQus2, Inom2, RT2, XT2, GT2, BT2 As Single 'sadziebeli parametrebi
Dim BB2, HH2 As Single

Dim Price2 As Single

Private Sub Command1_Click()

'<<<<<<<< klasikuri transformatori (1)

Snl = Val(Text1.Text) 'kVA

Unl = Val(Text2.Text) 'kV

Uk1 = Val(Text3.Text) '%

Tusl = Val(Text4.Text) '%

DPk1 = Val(Text5.Text) ' kW

DPusl = Val(Text6.Text) 'kW

Inom1 = Snl/ (Sqr(3) * Unl)

DSusl = Snl * Iusl / 100

DQusl1 = Sqr(DSusl * 2 - DPusl * 2)
DSkl = Snl * Ukl /100

DQk1 = Sqr(DSk1 » 2 - DPk1 * 2)
GT1=DPusl/Unl " 2*0.001 'sim
BT1 =TIusl *Snl / Unl * 2 * 0.00001 'sim/km
XT1=Ukl1*Unl”2/Snl*10

RT1 =DPk1 *Unl ~2/Snl * 2 *1000
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If Snl < 10 Then Pricel =500

If Sn1 >= 10 And Sn1 < 20 Then Pricel = 760 '$

If Snl >=20 And Snl < 30 Then Pricel = 1150 '$

If Snl >= 30 And Snl < 50 Then Pricel = 1440 '$

If Sn1 >= 50 And Sn1 < 63 Then Pricel = 2000 '$

If Snl >= 63 And Snl < 80 Then Pricel = 2220 '$

If Sn1 >= 80 And Sn1 < 100 Then Pricel = 2360 '$

If Sn1 >= 100 And Sn1 < 125 Then Pricel = 2850 '$

If Snl >= 125 And Snl < 160 Then Pricel = 3100 '$

If Snl >= 160 And Snl < 200 Then Pricel = 3680 '$

If Snl >= 200 And Snl < 250 Then Pricel = 4450 '$

If Snl >= 250 And Snl < 315 Then Pricel = 5220 '$

If Snl >= 315 And Snl < 400 Then Pricel = 6040 '$

If Snl >= 400 And Snl < 500 Then Pricel = 7200 '$

If Sn1 >= 500 And Sn1 < 630 Then Pricel = 8750 '$

If Snl >= 630 And Snl < 800 Then Pricel = 10000 '$
If Sn1 >= 800 And Sn1 < 1000 Then Pricel = 12400 '$
If Sn1 >= 1000 And Sn1 < 1250 Then Pricel = 13020 '$
If Snl >= 1250 And Snl < 1600 Then Pricel = 16200 '$
If Snl >= 1600 And Snl < 2000 Then Pricel = 19500 '$
If Sn1 >= 2000 And Sn1 < 2500 Then Pricel = 24100 '$
If Sn1 >= 2500 Then Pricel = 28000 '$

Picturel.Print " DSus ="; DSusl

Picturel.Print

Picturel.Print " DQus ="; DQus1

Picturel.Print

Picturel.Print " DSk ="; DSk1

Picturel.Print

Picturel.Print " DQk ="; DQk1

Picturel.Print

Picturel.Print " GT ="; GT1

Picturel.Print

Picturel.Print " BT ="; BT1

Picturel.Print

Picturel.Print " XT ="; XT1
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Picturel.Print

Picturel.Print " RT ="; RT1
Picturel.Print

Picturel.Print " Pricel ="; Pricel
'<<<<<<<<<<< amorfuli transformatori
Sn2 = Val(Text7.Text) 'kVA
Un2 = Val(Text8.Text) 'kV

Uk2 = Val(Text9.Text) '%

Tus2 = Val(Text10.Text) '%
DPk2 = Val(Text11.Text) ' kW
DPus2 = Val(Text12.Text) 'kW
Inom2 = Sn2 / (Sqr(3) * Un2)

DSus2 = Sn2 * Ius2 / 100

DQus2 = Sqr(DSus2 * 2 - DPus2 * 2)

DSk2 = Sn2 * Uk2 / 100

DQk2 = Sqr(DSk2 * 2 - DPk2 * 2)

GT2 =DPus2 /Un2 * 2*0.001 'sim

BT2 =Tus2 *Sn2 / Un2 * 2 * 0.00001 'sim/km
XT2=Ukl1*Un2"2/Sn2*10

RT2 =DPk2 *Un2 A 2/Sn2 * 2 * 1000

If Sn2 < 10 Then Pricel = 400

If Sn2 >= 10 And Sn2 < 20 Then Price2 = 670 '$

If Sn2 >=20 And Sn2 < 30 Then Price2 = 890 '$

If Sn2 >= 30 And Sn2 < 50 Then Price2 = 1100 '$
If Sn2 >= 50 And Sn2 < 63 Then Price2 = 1500 '$
If Sn2 >= 63 And Sn2 < 80 Then Price2 = 1760 '$
If Sn2 >= 80 And Sn2 < 100 Then Price2 = 1970 '$
If Sn2 >= 100 And Sn2 < 125 Then Price2 = 2300 '$
If Sn2 >= 125 And Sn2 < 160 Then Price2 = 2660 '$
If Sn2 >= 160 And Sn2 < 200 Then Price2 = 3000 '$
If Sn2 >=200 And Sn2 < 250 Then Price2 = 3600 '$
If Sn2 >= 250 And Sn2 < 315 Then Price2 = 4300 '$
If Sn2 >= 315 And Sn2 < 400 Then Price2 = 5050 '$
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If Sn2 >= 400 And Sn2 < 500 Then Price2 = 6300 '$

If Sn2 >= 500 And Sn2 < 630 Then Price2 = 7300 '$

If Sn2 >= 630 And Sn2 < 800 Then Price2 = 8600 '$

If Sn2 >= 800 And Sn2 < 1000 Then Price2 = 10900 '$
If Sn2 >= 1000 And Sn2 < 1250 Then Price2 = 11900 '$
If Sn2 >= 1250 And Sn2 < 1600 Then Price2 = 13900 '$
If Sn2 >= 1600 And Sn2 < 2000 Then Price2 = 16700 '$
If Sn2 >= 2000 And Sn2 < 2500 Then Price2 = 20000 '$
If Sn2 >= 2500 Then Price2 = 25200 '$

Picture2.Print " DSus ="; DSus2

Picture2.Print

Picture2.Print " DQus ="; DQus2

Picture2.Print

Picture2.Print " DSk ="; DSk2

Picture2.Print

Picture2.Print " DQk ="; DQk2

Picture2.Print

Picture2.Print " GT ="; GT2

Picture2.Print

Picture2.Print " BT ="; BT2

Picture2.Print

Picture2.Print " XT ="; XT2

Picture2.Print

Picture2.Print " RT ="; RT2

Picture2.Print

Picture2.Print " Price2 ="; Price2

End Sub

Private Sub Command2_Click()

Picturel.Cls

Picture2.Cls

End Sub
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