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obyo®0dols  godo@Boggoolbomgol, 0d dgdmbgggsdo, @GmEs 1 s 2
305260 gdo 2obgrspgoygmos gOmIsbgmoliogob sbeoml (bob.3), dgodangds
59 'dgom:

A1=A2=A12=A;}

7
Ay =Ny = A, )

(7)) 0obogo@omdol  aomgogolifobgdom, (6)  aob@magdgdowasb

dogowgdm:
Ml = leA,' M12 = M21 = W1W2A;
MZ = WZZA; Mla = Mal = WlW\Aa; (8)
M‘s = W\on; MZa = M‘SZ = WZW\Aa;

(6-8)  mobogodmdgbols  gomgomolobgdom  (5)  2ob@Gmengdoms
LobEgds doomgdl dgdegao Labgls:
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Uy = ryiy + WEy 6 S+ WEASE+ WiW,AS2 + Wi W, ff[; )
U, = nyi, + WZ AZ'SDE (filtz +W; Aﬂ + VVZVVlAdl1 + W2WAo dt $ )
U, r0l0+WA0f5\>E_+WA_+WW1A dll+WW2 dlzJ
‘dgdmgoyggobmm dgdogao s@bodgbgdo:
w
K, = Wt - HOObLEMAIos00L  3g803096(0 30Mggme®  a@syboa s

s 52bbgdols a®opbogols dm@ol;
Wy
K12=W—2- AOSbLBm@ds300L  3mgR0309bH0  30Mggmo© s JgmEswE

205260 gol Jm@ols;

Iy = ——1ly, Iy=—1I, (10)

o~
~

v - o3bbgdol wgbo oygsbogo 30MggeoE AMoyboemsb;

iy - 3gm@sEo ©gbo oygsbogo J0Mmggmom a®syboemmasb.

09 ©530435bm  Jgm@o  a@ogboamols s sabbgools  g@spabogools
yggeos Lowowggdl 30Mggms© a®ogbommasb, gogomgsaolobgomn (9) w©o
(10) 2obBm@gdgdl, godwsddbols dgdwogy, dogowgdm FA@sbLgm@IsSEM@L

‘93090 ©oggoboao aobGmangdoms Loli@Ggdsl

d
Uy = 1yiy + Ly ‘;‘tl+1v1 G 12)+ Md“]

Up = —rjis — Ly 2 +Md(‘1 D) 4 am L (1)
Ul =r'i! +LWE—+ M—d(‘ld‘;“*) }

(11) aob@mergdboms LolBgdsdo ggodgh dgdwgao >0bodgbgdo:

— A0 . ! _ 2 .
a= N thaﬁ - KléLé.E)éEJ
I — . I _ 2
Up = —K12Uy; r, = K{r, (12)
r_ . ' 2
Ué - Klanr r, = Khn

! — 2
LZ&\)E. - K12L2606.

(I1) gobBmemgdoms LolRgds >@fgal ao®Msdsgom 3Gm3Eglgdl byd-
d
‘do.  dogo@mon  >@bodgbs P=E, M53mgb0dyg oMo Jdbols dgdwgy  (11)
3obBmM@gdoms LobEgdowasb dogomgdm:
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Uy = 1yiy + PLyyiy + PM(iy — i3) + PaM (iy — iy + il)

—U; = —13i3 — PLy, i3 + P(L — @)M(iy — i3) + PaM(i; — i3 + i) } (13)
Ul=r ij+ I’L'é.a)‘ﬁl"'S + aPM(i; — iy + i)

(13°)  aobdmengdoms  Lob@gdowsb  omes  dogowgdm,  bad-olb
bHoEombodygmo 3GmEglgdol aobhmmdgol, oy P-b dgg3geon jw-oo,
boo @ - ggobyg®o Lobdodg, 30Mggeswo g@spbogbg  dmwgdyeno
dodgols. 09 5g0b0dbogm wM = xy, dodob L@oEombs®ygao
M9703900bomgols  aob@magboms LobEgdol  3mddegJby® gm@dsTo o3l
dg9ga0 Loby:

Uy =nl + Xy + (1= )Xy (lh = 1) + jaXu(L = L+ L),

—Us =130 + jXop6ly = j(L = )Xu(L — 1) — jaXu (L — L+ L), ¢ (13)

Ul =L+ jX L+ jaXu(h = I + L)

LRSSk oy B®blgm®ds@magddo LEoEombs®ygao ©S
2oM©sdogomo  3OM3gLgdol sbys@odobomgol ©sdydoggdymmo Lsobgob®m
dgmoeo,  Fgodagds  padmyggbgdgmo  obgl  gargdH@Omdsybodg@o
30m3gLgdol gLogerolsmgol.

Lbodygdomdo  dgbfogmoamos  bgyod@odgmo  A@sblym®@ds@mmgdol
205aboggdols  Logbgdol  ©0gbyodBodygbo@osbmds s  ©@obs oM gd0
GgEo© 3opboH@ ggwdo.

5379 doggogmos  shogno  momdoll  bgyod@odygmo  LEsGog o
dogmd3gbloMgdgeo  dmfymdogrmds GeamA 3 gergdd®geo  Loddgsg@ols
©obsgo®mygdol  d9d0Mgdol s dodgol  LEsdoaobsizool  gem-gHmo
9989J0 900 Lodygomgds.  gagdd®ygeo  dmdbds@gdangdols  bm@dsgy@o
d9d>md0b gb@bgamymgobomgols sgEomydgmos, OOMGE sJHogdo oy
@godBogao Loddgogmyg. gsdBogeo Loddgrsgmg obodxgods dogbo@y®o
390l dgJdbobg,  dobo  powoigds aowsdgdo  bobgdom  (y/b)
©s3ogdodgogamos  Jlgeols  ga0gdgbdgodo  oBoy®o  Loddansg@ols
2033990 obobodx gdbmsb. Jlgaol gengdgbBgddo obo®xgds sa®gmay
@95dBogeo  Loddenog®yg, o3 dmombmgl dolo 29bg@s5i300L  aob@SL.
sdo@md  @goJdoygero  Loddensg®ol  dgdcodgdsl msb  sbansgl  o@oyg®o
Lboddanog@ols  ggmbmdos s dgbododoboe  Loddgrsg@ol  ©obogo®ygdols
‘dgdodgds.  Loddgoog®ols  @obsgo®ygdol  dgdizo®gdol @mboldogds
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boGGogeegds, Gmamai  Jlgeol  ©s3dmgdgdol  w@mb, oby  dobo

9JL3@ @300l ML,
Omym@3 3bmdogros Loddensg®ols obsodygdo a/b-do Geanos:

P2+Q2 52

AP =3I’R=—"*R = R; (14)
5 PZ + QZ SZ
AQ =3I*X = —7—X = 73X,

LowosAP, AQ-p/b-30 s>J@oy®o s Ggsd@oygeo Loddamsg@ols obsodagodo;

R, X - a/b-oL 5]Boydo s 0beydioy®o Fobommds;

I - a/b-do godsgoao ©gbo;

P,Q- a/b-do s5Jpoydo s @godomeo Loddasgdy;

S- a/b-30 LEyao Loddasgdy.

U- a/b-0ls dodge.

Amama ;3  (14)-sb  hsbl  sJ@ogdo s  GgsdBoygmo  Loddgsg@ol
565300900  IMoEgdymos Mm@z P-bg obg Q-bg. ©obsgodagdo
93930M3MOG0g@os doodgol 3goe®o@ols. sdoGmd dodgol dzodg aobOws
odgoggs Loddansg@ol obs oMy gdol dbodgbgamgboe d9domgdsbs.

MgoJBogeo Loddgrsg®yg ©@odmogdygmos dmdbdomgdanols bolosmby.
Amama i (14)-sb  hsbl  @god@doygeo  Loddgsg@ol  aowsigds  y/b-om
2969053 MO 0©sb Jmdbdomgbansdryg woe dsbdoanbyg, 0f393L ©obogo®ygdols
2obOEsl, Gopasboz 0bOgds R o X. @god@oyeo  Loddansg@ols Q
2obOom 0bOPYds, GEym@OE GgoJdogmo olyg sJ@oydo  Loddasg@ols
obs oMy gdo.

0dolomgol M3 5@ gosoBgodmml babo @goddogao Loddansg@om,
d530339bLoAgogen dmFymdo@mdsl (3.0) asdgh Jmdbdo@gdgamsb sbenmls.
d5'dob (bob.5) @obsgodpgdo bobdo dzodwgds (15) 360dgbgemdboab

_ P24+Q?

AP 2 R; (15)
P?+Q?
AQ = 2 X;

(16 360dgbgermdodwy
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2 _ 2
AP = P*+(Q—Q34) R

ve (16)
2 _ 2
AQ — p +(QUZQ3.3) X.

S)P + jO b) P +j(0 —0y5)
© l © l

P +j6 P +j6

bob. 5. a/b-do Loddgrsg®ol 3geoggdol bjgdgdo d.3-0b gocdgdg (o) o
d.9-0l @oEydom IJMIbdod gdgemsb.

Amama ;3 (16)-sb hobl, @si3 dgBos 3.8-0L Loddgnogdg Qgg, dom
dgBo I300Egds Loddgsg®ol sbsodygdo.

@95JBogeo Loddansg®ols 3md3gblocos (o@mdmowa gbls d60dgbganmgsab
Lodgogmgdol gangd@®mdmdo@oygdol 9839]@9OMdol sdomangdobs.

Lbod@g(gg9erm  Lofomdmgddo  g9bBoemyydo  gangd@@msdd®sggdols,
g 9dBOmemoby@o  sddodmggerol, ddgsgdo  gagdBHOM@ydgagdol  ©
bbgs dmdbdo®gdemgdol obgdygs, 9339000335 gdo©0o  ©SGHZ0MNZom,
>@abobyglmoeygdo  wgbon  9dgHab  Fgdobgggedo,  ofgasl 3390080
LobEgdol dodgol Be@dol sdobobygdsls Log@mm dog@mgbdols §g@E o Jo.
9L ©sdobobx gds godmgamobegds do®@dmboggbols Lobom, dodgol @bggoom,
2obomgdols (30830300, dodgols go@bom, s®sbodg@@moom, gaogd@Mmmbyano
dofgmdogmdols  dgdombol  Igxngdbgdom.  gangdB®ymo  dobsbgdols
a@saboggdols asobydgdom s domo  gJldenys@oiool  gowols
dg330Mg9d0m.  dodgol odobobyxgdol  olisdggdbo  w@mby  Lag®om
©5b0dbyegbols 9bg@amImdo®ag gdol LoliEgdolomgol gy sdgb@o®ogds
Lobgerdfogm LEsbos®@om.

AU sdobo, >0bodbyeno 57300”3960 Jo®dmowaqbgb
36093bgemgeb dmdbdomgoegdls @goddoygeo Loddgsg®ol, @ols dgogeow©
‘dgodengds  dmbegl dodgol oydgzgdgero goob®ds o d33gdog0  y/b-do
565350900 2obAWs.
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MgodBoeo boddgnog®ols 3033gbLoz00bomgols, dodgols
LEodoemoboizoobsmgol s gegdd®mgbgdaool ba@olbol 3o@msdg@d®gdols
‘Igbodsdolmdolomgols Lobgandfogm LbEsbs@Gol dnmbmgbgdmsb, gos®mm
2odmygbgds 33mgs LEoR0g9M0 do3md3gblo®gdgeo dmTymdogmdbgdds.

LAoBo0gn®o ds3md39bLbodgdgao dmTymdogmdbsls dgydanos, Gmam@3
2obiglL, obyg doowml  Jlgmopsbh @godoygmo Loddeogdyg. owbodbyano
0gobgds Lodgomgdsls odanggs dodgol Ggagmo®gdols. @sdol Lssmgddo,
AmES  ©oAZ0MMgs Log®dbmdmose J3oMEgds, dgodangds dodgs ¥gE@sE
200bo®EML, 53 LododOMgosls Foddmoy9bls
90 9JBHOmInFgmdoenmdgdols 0bm@sioobsmgols. 0dolomgol, ™3
‘d935930000  dodgs, 593080 gogeos  2ogboMOme  dodgol  ©obs oMy gdo
(17)-p05b (18)-d0g.

_ PRYQX

AU = =5 (17)

AU — PR+(Q;Q3.3.)X (18)

sdobomgols  33-603  gbpo  Jmobdos@ml  Jlgmosb  @gsd@ogero
Loddenog®yg. 3mbegblo@m®gdo 3o dodgol dgdizodmgdols Imdgb@do  wbwo
3od0Omml  bofommd®og ob dJoeosbsw, gobsowsh  3mbgbls@Gmmgdo
dbomoe  yob3gdgh  Jugwdo  Ggodhogm  boddaoghal.  GgodHogmo
Loddanog@ols  gob@esd (18)-0l  mobobdow dodgol  dgdiodgdols dobbom,
‘dgodargds  2odmofgoml  Loddgrsg@ol  ©obsga®ygdol  gob@ws  (14)-0b
0obobdo@.  mydEs  s@bodbymo  3GOME Lo 30d0bs@gmdl  dgs®gdom
d3009 OO0 ©> 90 9JBOmIMFgmdogmdgdols 0bmasizool
‘dgbo@hegbgoolomgol, bmgxg® mgmosh slisdggdom ©obsgo®agbol sligmo
aobOwsL.

Lodydomdo aobboanyganos sbogno 0nomdols bg303@ o0 g@o
LAoR0g9®0  dogmd3gblodgogero  dmfgmdogmmds  (balidd), @mam®g
g gdB@geo  Loddgog@ol  obogodpgool  dgdodgdols s dodgols
LbEsdoaoboizool gom-gomo g839]@ 90 Lodygsagds.

bob. 6 aodmbobyemos balidd-ols gergdBd@geo Lgds IgB o gdaoyeno
Jo@bbolomgol  gargdH@mGgoggo  @gdgaadon  (9O@) ©s  gomogol
3033 gy ©odydoggdol sgMgaoBgoom (gges). Lgds dgoagds Lodo

3Mbgbls@m@geo 5@ oMgologsb, ‘d990 0 gdgao bodggnbgosw,
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dgedogo  gg@mgdygmo  s@godmgols 33900l F@godo. sadgmgg  Lodo
0beydaog®o  ©@gboll  @gays@dm@obogeb  aogmgomo  bgasdGo® o
OOLymydom,  Gggdogogmoe  badggobjeer e FsGmgeos
3o@o@gma@o  3mbogbls@mmgdols  do@odgolmsb.  Ggayms@m@gdols
AoGobAMMgdoll  doMmgs  be®OEogegds 533 MAsHYOs©.  FoMmgowE
Logbogols  Fo®dmoagbls  dmigdygmo  @gsd@oygeo  Loddansg@ols @
©s@godmgols  dog®  dJmmbmgbogmo  @gojBogeo  Loddensogdgl  dm@ols
Lbgomds. @o3 9gem g0 GgoJdogee Loddamsg®gl dmobdo®l wos@godmgs,
doo FgBHoo Ay 9@oBOGIool HoOobHMOYEL  Fowgdol by Qyue©d
doo  bogengdo  360dgbgemds  aoohbos  ipa, g, ic  Mgo]Boye  wgbgols,
doonbmgbogro G g@sGm@gdol dog@ 3390050 JLgerowsb. ©sHzo@mgol
dog® dmmbmgboeno  @godBoygero  Loddensg®gl aoblaobmgdegl gobmadgols
L Jgds. 0dsbmsb ©sgogdodgdom, Gm3 asbobogrgds Lodgsbs Lodgd®oyano
©5A300mgs,  aobmdgs  dgodemgds gobbm@ogmegl  goHm  goboTo.
bogbogmo,  Gmdgaro  3OM3mGEogm@os  dJoEgdgmo  OgoHogeo
Lboddanog@ols  dbodgbgermdols ©o  aobmdgol  Ljgdowsb  dowgdymo
d60dgbganmdsl  dm@ols Lbgomdol, dogfmegds Ggagms@macls  daomgyl,
Amdgool  godmbsbgmgamoesb  Logbogro  dogfmgds  Go@dol@m@ygano
396@0gool dodmgols LobEgdsl. Jo@mmgol LobEgdol @sdmlslge gerowsb
doggdgaro 0dsgmbydo dogfmegds 0bpgiaog®o ©gboli @gygmeBm@jsol
Ao@olLAmO gL, [HolsTels Lodg@d®ools 9bOYbggergmgolsmngols,
H0AobHMAIo0L  Fowgdel  gPmbggdo Qe dgams  GgagmsGmGobomgols
9bs 0gml gOmbso®o, @gyueodgdols gggms ©osdsbmbdo. obpydioy®o
boloosmol  o@godmgs  dmombmgl 33390030  JLgeowsh  @godBoygero
boddgnog@gl, Omdgmoi Fgodmgds  0Gagdmrgl o035 brghgddo
Quaos. ¥ Qs dMbLgbLoAmAms  do@ocgs  3odmodydaggol  3md3gblisizool
9bOybggerymazols  30Mmbosh  s@godmgols  dsJlbodogry@ @ g @0y
Loddenog®gl Q.. g.0. 9bws IglGygogl Goenmds
Quasgs. = Qc = —wCUZ 4, /2 (19)
0beydaog®o  ©gbol  @gyymedm@ds  ybos dgobos®@hybml  Iywdog
embyby  33ggdog0  Jhgmowsb  dmmbmgbogro - GgodHogmo  Loddaoghy.
>mbodbyero 3o@mds dgodangds hoofgdml dgdpgao Lobom
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Qo+ QL = Q. = const, (20)

LowsQr - 0bydioy®o  w©gbol  @gamms@mmols  dnmbmgbogno
@95JBogeo  Loddgsgdyg. 0dobmeb szo3doMgbom, ™I d3ggdsgo  dodgs
Logdmems 33-0l yggaos daomggdobomgol, (444) mobogodmds dgodengds
(omdmagbogno 0dbgl dgdgyo Laboo:

lgo+ oL+ I = const, (21

ob I sing, + I sing, = I sing. = const (22)

Amama i hobl,  @oRgodmgol  @godBoygmo  gbol  (3genoggds
0obbdengdo 9bps 0gml obpydog®o gy gms@dmaol Mgs]@oygmo ©gbols
obgmogg  @goggdols, @oms  Sbodbymo  ©gbgdol  xodo oMbyl
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dg3060mdgdgmos  Ggagms@mdols  0bpygiog®o  gbol  (33Eo@gdols
Lodo®m ©00535bmbmsb, OMdgeos ‘dgoden gds 3ob0Lobrgmmls
05b5B>OOMb0©sb

AL = QC_(Q;{).HAJB._QQHOG)

Uy (23)

09 0bE9Gogh0 ©460L Ggag@omgdols Loko@m ©osdsbmbo Al o
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©G30OMgoL  Loddgag@ol - 309goGoghGol  pobdwsl o gargdG@gmo
Loddenog@ols obsodygdols dgdiodgdsl.

220
43

35 33
(0] ]

(0]

[
RS by b3B-0b 5@63‘»’#

BI O
[0 |

©-0
|
IR = I




L0BIAOEIAS

1. I'. Bpexna. CBepXmnpoBoasiireMarHuTHbIeCUCTEMBI. Mup, M., 1976.

2.Schiiki K., Aharak., Kudo M.A.c. loss and twisting effects in superconducting
composite conductor. Japan. J. Appl. phys., 1974, V.13, N2, p.345.

3. Kwasnitza K., Horwath I. Reduction of the a.c. losses of multifilament
superconductors by the use of low twist rate. J. Appl. phys., 1976, V.47, N11, P.5038.

4. N.A. T'ne6os, Y. Jlaepuk, B.H. lllaxtapun. Dnexrpodusnyeckue nmpooiaemMsl

HCIIONB30BaHUs cBepxipoBoaumoctu. Hayka 1., 1980

@0EJO>GH IS
Literature
bob. 2 balidd-ols gergdBOyeo LJgds s dobo do®mgol LolLEgds. ©.¢-
bob. 6. balidd-ols gergBOgeo bJgds s dobo Jos@mgol LolEgds. ©.¢-
©gboli A@SbLBMAI>FAM@0: d.¢. - dodgol A@blbgm®@ds@m@o; VT — V-
AoGobEm®Ogmo 396G 0w gdo.

©sb3369d0

28



L. aobbogoygemos  Loddanog@ol s  gbg@aool  ©obs ocgo0
90 9JBOMa 5053935 d0 S dobo 980 9396@ 90 do. domgdygaos
05b5835MOMdJo0 sbs oM gbol sbys@odolbongol.

2. gbiogamogos dod3900L yobofoargds, @mIgmos 9b@bgomymgl
0go@obo@gdya  asesdi3gd  bobgddo  Loddawog@ols  @obosgo®ygdols
dobodydl.

3. ao0bogmobgdygmos (335 gdoeo sJBoygdo Loddasg@ols 3o@mmdgddo
@990d900L  Fo@mgs  dodga o gdgero  Jmfymdoermdols  Lodysgrgbom,
@mdaol Gogbgdo 360dgbgenmgeb S0l 035390L  doGmgowo  asbogo
3M339bbsgos.  dgLfsgamognos  Loddanog@ols  obsgodpgdo  aobogo
3033g6Loi00l Jmfgmdogrmdgddo.

4. aobbognganos Loddgnog®ols obo3o@ygdo 3300230b%,
sy gbogros, G®MI 23003060 Fo@dmdmbdol  3o@mdsl Fomdmowygbls
bobol dodgols gobdes j@o@ogyer mbgby.

5. Jgbfogaogmos  dos@mgopo  asbogo  3md3gblsgool  Bgdbogydo
dohggbgdengdo; bobol @oddybEogo Loddensgmyg, bobols aolfgmog gobogo
3033gbLoiool  Jmfygmdogomdol  gobofoangds,  dobo  Loddansgdg — ©o
dJombmgbgdo @3> @gy e o@gdslomsb.

6. aobbognyanos asbogo 3md3gblisool InFymdogrmdgdol JoGomswo
®03900, domo Fgo@Mgdomo sbsaobo, 3o@M5dgHMgdols s Iohggbgdangdols

dJobgogom.

7. @odydoggdygmos  gangd@@mgbgdaools  Fgdboga®o  bobosmols
©5bs oMy 9d0l ‘dgdiomgdols M93mdgbs309d0, M gdo3
©og9dbgogaos OCSICHERIY HEHEHITOR I dgdbobozosby

oo B gd3g@o@d @ bgasd@odyeo dobogrgdols godmygbgdoom.

8. 539 doggdygemos sbogo momdol 9bgdyg@oigmo ©sbodbya gdols
b9aodBot gm0 AMblRmAsBAmao  dowseo  Jgdb039®-g30mbmdo g@o
dohggbgdan gdom.

9. sd9doggdbyamos  sbogo  mosmdbols  bgaed@odymo  LEsE0gydo
do3m33gbLoMgdgeo  Jmfymdogrmds Geama G gergdd®geo  Loddgsg@ols
©obogo®mygdol  d9d0Mgdol s dodgol  LHsdoaobsizool  gem-gHmo
189dH G0 LoBgomgds.

29



10.  od9doggoygeos  domgds@ogyg®o  dmpgemo  ©s  dgbfogmognos
19309300 @o  A@ObLBM@sAm@ol s bgasdBodygmo  LEs@Goig®o
dogmd3gblomgdgeno doymdogomdols a@5bogngbdols Lowgbgdols
©gb53B>MYbsM05bmMbs s obs oMy gdo 3geo doabo@y® ggenJo.

obgMGoiEool mgdsby aodmJzggbgdyero @o@g®s@ycs

30



L. gmbédgodg o, gmbegodg 3. obogo  momdbol  gbgdy 9@o 9o
56036y gdols  bgasd@sdyemo  BASbLgm@IsGmmo  dswogo  Ggdbogy®-
940bmdoyg@o Iohggbgdagdom. “gbg@yos”, Nel(69), 2014. 93.8-14

2. 0. 3mb®g0dg, 3. 3mbAgody. bgasdBo@ymo BASbLRm@Is@m@gdols
a@03boagdols  Lowgbgdol  ©gbyod@o®ybo@osbmds s  ©obsgoMygdo
Ggeo© dopbodycd ggendo. “9bg@yos”, Ne2(70), 2014, o4.8-17.

3. o gmb®godg, 3 gmbogodg.  gbgdagBoggeo  sbodbyagdols
Y909t gm0 AOSbLBM@Is@Bem@ols domgdo@ogg®o dogeo.
»0b@ g 9B om0, Ne26, 2014, 23.205-211.

4. 0. gobodgodyg, 3 gmb@godg. osbogro  msmdbols  bgysd@o®ygano
bEo@dogg®o  3s53md3gblodmgdgano  dmFymdbdogrmds @mama (3 g gdB® Yo
Loddgnog®ols  ©@obsgo®agools  dgdzodgdol s  dodgol  LEsdogobsiools
9O0-90m0 989JB YO0 Ladyomgds. “9bgmgos”, Ne3(71), 2014, a4.13-17.

5. 3 gmbdgodg, 9. bgdlisodg, m. gmb@gody. doogno dodgol @s@sd393d
bobgddo Loddansg@ols obsgo®pgdol sbyo@odol domgdo@dosy®o dmwgeno.
dg-111 Log@msdm@olm bodg3bog®m 306213996300, 969629®03o:
90069900 30 mden 9dgdo © aobgoms®mgdols 390139303900,
dobligbgdgdol gMgdygo, Jamsolo, Lods@mggerm, 2015, g.71-75.

Summary

31



Exploitation of any air or cable lines of nominal power is associated to losses of
energy capacity. Losses in the lines are associated to the specialty of physical
processes: warm, dedicated during passing the electricity in the cables, incompleteness
of lines, associated to draining of the electricity through isolation and a number of
reasons. We meet losses as well in the transformers, in auto-transformers, in

compensating adjustments of different importance and in various web adjustments.

In the thesis one has discussed losses of capacity and correspondingly the energy in

the following elements of energy transmission:

- In the high and super-high (220 KW and higher) voltage lines, which perform
transferring and sharing electricity among the key points of the electric system;
- In high and super-high voltage compensating adjustments;

- In high and super-high voltage transformers;

The forth part is in the voltage web of 220 KW and higher. One has discussed the role
of transverse compensation in elaborating the references for decreasing the capacity

losses.

In the first chapter of the work one has presented losses of capacity and energy in
electric transformer. One has discussed capacity losses in lines; one has accepted the
general ratios for calculating the losses. It is shown that losses are proportional in the
line on full-power energy flow. For decreasing the losses it is important to arrange the
transfer regime so, that the active power, to be transferred, must be less than the
natural power. In the terms of changing active power it is advisable to rule the regimes
by means of regulating adjustment, among which governing transverse compensation
has an important role. Voltage sharing secures minimum capacity losses in idealized
transforming liens. It is shown that in the cables we can decrease the losses with 8%
by the way of transverse compensation without raising the maximal permitted voltage.
One has studied losses of power in the adjustments of transverse compensation. It is
shown that losses in the adjustments of controlled transverse compensation do not
depend only on their constructive specialty, but on the transforming regime, by means

of special compensating adjustments. One has discussed power losses on the crown. It
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is show that cause for crow forming is increasing the line voltage on critical level.

Relation between regulating the transferring voltage and power losses is established.

In the second chapter of the work one has discussed technical indexes of controlled
transverse compensation, as is the line charging power, sharing the transverse
compensation adjustment along the line, limiting the prolonged raising of the power,
arranging the transverse compensation adjustment, power of controlled transverse

compensation adjustment and demands for deep regulation.

In the third chapter of the work one has discussed some types of transverse
compensation adjustments, as are the voltage parameter stabilizers, guided reactors
and transformers, reactor-thyristor blocks, condensing-thyristor blocks, synchronic
compensators and confrontation of different type adjustments for transverse

compensation.

In the forth chapter of the work one gives the references for decreasing the electricity
losses in Georgian energetic system. One pays the attention to the measures of
decreasing the power losses of technical character in power transmission, foreseeing
modernization of transmission elements by usage of high-temperature, super-transitive
materials. One has discussed super-transitive transformer of new generation energetic
importance with high technical-economical indexes, one has processed its
mathematical model and studied cable power capacity and losses in changing
magnetic field. One has processed super-transitive static compensating adjustment of
new generation as one of the effective means for decreasing the losses of electric

power and voltage stabilization.
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