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Resume

The problem of optimum reactive-power compensation is of a system
nature, and its solving is made by using the method of systematic approach, the
criterion of which is the minimization of aggregate expenses in power transmission
networks.

According to the principle of market economy, the power transmission
network is divided by nominal voltage and purpose, and represents the property of
different companies. Each company’s particular line is high operation efficiency of
transmission network existing in its possession. To that end, in most cases, the
reactive-power compensation in the network may be economically viable.
Determination of optimal capacity of compensating device and its location in the
network, as we have pointed out, is a problem of a system nature and so, it goes
beyond the area of a particular company. In this case, on the basis of mutual
agreement of interested companies, it is possible to solve the problems of optimum
reactive-power compensation by modifying the method of systematic approach,

which will envisage the self-financing principle.

Feeder network (high voltage network) in this given concrete lowing
substation, in distributive network linked to this station without envisaging the loss,
presumes to be unadvisable compensation of reactive load. Thus, this distributive
network, without taking into consideration the feeder network, reactive load
compensation is economically advisable. Here is also shown the opposite case too. For
instance feeder network. In another lowing station it is advisable to compensation the
reactive load, as for distribution network itself, from its interest, does not consider
such a decision worthwhile. Such contradictory situation can be regulated based on so
called co financement principal.

The self-financing principle implies distribution of installment costs of
compensating device among companies in accordance with own economic
efficiency obtained by them in their networks.

In the first chapter of the work, it is analyzed the characteristics of ongoing
energetic processes and reactive capacity of alternative current in electric system, as

succeeding event of active capacity transmission. Reactive capacity is a practically

viii



convenient form from the point of view of analyses of transition processes of
alternative current.

In the second chapter of the work, it is discussed the additional loss of active
capacity in the network during the reactive capacity exchange among inductive,
capacious elements and power sources. It is used relative increase commandment of
active capacity loss towards the discussable node of electric network.

In the third chapter of the work it is discussed the hierarchy of electric system
and peculiarities of approach of optimal compensation task solving of reactive load.
According to vertical hierarchical structure of energy system here, considering the
composed substitution of overall scheme the global task for optimal compensation of
reactive load is being given and it is investigated the decomposition possibility for this
task, which gives possibility to discuss the problem separately, by the help of
comparatively simple, local tasks.

In the fourth chapter of the work it is set the fundamentals of simplification of
global task of the reactive load compensation. It is proposed the method, according
which, in the electric system, task of reactive optimal load compensation can be
solved by two stages. First: by the help of systemic approach method it will be fixed
the compensation level of reactive load in consumers’ nodes of the feeder network,
which will be optimal for this feeder network; the second: it will be solved the task of
reactive optimal load compensation in the given distribution network, just based on
the information of this network and while taking the final decision it will be envisaged
the received results at the first stage.

In the fifth chapter of the work, is fully dedicated to mutual consideration of
the interests of optimal compensation of reactive load of feeder and distributive
network.

Considering the different interests of feeder and distributive network, the
optimal compensation load volume is also different, it is elaborated the methodic of
solving the task for optimal compensation of reactive load which will put into mutual

agreement the different interests and will give the maximum effect by global scale.

The performed calculations and the analysis of their results show that the
self-financing principle economically stimulates “the Low voltage network
companies” to more actively consider the problem of the capacity of compensating

device of the reactive power and selection of its location area.
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1381,2 o5 3855 oMb. 85dobosdg, Herowm®o dmygds “©dd 30335605-5%-0lmgol
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99000996L (1381,2 — 307,2 — 897,02) = 176,98 oMl s ,0d9 30335600Lm30L*
3855 sMl. LyobzgbBOEOM baMXJOOL 3OMIMOEFOMWO HEO0OO FoOLIbOWO
99003966 (0,1 + 0,1)x10240 = 2048 @sOL, 53 9650w gdmmo  0dbgds
390505 3MHM3MOE0SE. dgLsdsdoLs, 3MB3sb0gdol JogH LoobzglBogom
bo6rxgdol LR35 Herom®mo goobobso Fgoaqbl 89,9 s 1958,1
WM.  FgLodsdolbo  (j00bs Bmygds 0dbgds  “©dd  3m33s605-5“-0lmzol
176,98 — 89,9 = 87,08 o “09d 3md3sboolbowgol* 3855 — 1958,1 = 1896,9

Ws0/fgao.

aobboemo  dsgoomols  Logmdzgebg  dgaz30dwos  Bogfgmo
Lo5bEIMOTM  godMbEbYgdqdo, MMAol dobgz0mo3  ABbMOE0gWYds
0639LGHOE00L  ORIMZs  (353mB39bLOMYdIEO  IBsYIMOL  2odmLyo3s)
0965005530656B900l 3G0b3z0300m

Naa I

Ngg—N,y—N
] ©5 I - I 3
Ngg+(Nga—Ng—N;)

@d = Noat+(Noa=Ngu—N;)’

Iﬁ.d=1

Loo3: Igg - 05000 dsd30L Jugerol fowo 0bgzgl@GoEool  sxsM35d0,

Wws60/Hgwo;

lpo - @9dOo dsd30L  Jugerol fowo 0bzgbEozool  @ogsm3sd0,

Ws60/fgo;

I = (?lﬁ + @op) * Ko, @, 06390403008 ©055630L feror®o dmiErermds,
Ws60/fgeo;

Ngg= (APgy— APgy) T Cyg - 35050 dsd30L Jbowdo
999 GH™M9bgeOHR00l sbs356Mq00L 9933009300 d00gdIwo 93mbmdos,
Wws60/fgeo ( APsy— APgy boddewsgmol sbs3otygdo dsmowro dsdgol
Jugwdo 33396LoE0s9©Y s 30339bLsEoOL F9dR);

Ngog= (APgo—APyg) " T Cg - QO350 dsd30l Jugedo
999 GH™M9bgHR00l sbs356Mg00L 9903009300 d00gdIo 93mbmdos,
o®m0/Hgeo  ( APyy— APy Loddesg3Mol obs3oMagdo sdsero dsd30L
Juge8o 3339630599 WS 3MI39bLS300L T99I);

Ny =a, Ko Q, - 85308396b0Mg0gwo  @bs@ps®ol  feron®o

159JL3EYSEOEOM boMR GO0, Ws®0/{jge0;
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N, =AP% 1072 Q,Tg Cpg -  053m3396LboMgdge  ©sbsye®do
5JBHowEo  LoAdEszMOL B3NP0  2odmf3gMo  babrxgdo,
wsto/fawo.

Bo3969de00 459MmmM3egd0 s 58 godmm3zwgdols d99gaq00l sbsgrobo
230639690L, MHMI 0965oxzg0bsBLYdOL 3M0b3030 ,d] 3M33sb0gdL“ Sdeg3L
9306m30396 LEGH0INWL 093056 Jugwdo NBOM TS0  5dEHOWOMIOM
3bbowmb  Mg5d@GHomo  oG30M™M30L  F53MB39BLOMYGOGEO0  IBIPAIMOL
LOdAE3M0LS s PbMH3LYdOL s YOOl TgMBY30L sBM(39bs.
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BodIBOM 9363030l 3M0B3030L TgLodsdobo, JargdBHOMYsI39doL
JB9E0 IYMRO00s BMA0bsw MO dsd30Ls s IBOTBMgdol dobg3zom s
bbgo@olibgs 30335600L 310360 gdsL HotmBmoygbl. mommgmwo 3ma3s6ools
@©5063HGMgLGOOL  Logobls  Fo®Bmoagbl  dol  3Mm3bowrgdsdo  sGLYdEO
390053990L Jugeol dmPomdol FogRg@IOMds. 53 d0Bbol doLom{gzs,
bdo6 9900bgz939ddo, 93mbmdon®ms d0Bsbdghimbowo s0dmBbgds Jugerdo
95d3H0Mo  OGH306MM30L  3m339bLsE0s.  353mB396LOMYOYE0  IBSYIMOL
M33H0domo  bLodds3zmoLs s Jugewdo dobo  obmagligdol  sSOOL
503965, HMYME 3 9530606gm, LoLEBHYIMOO bolosMOL HTMEFIBSS S 59D,
020 306309 FHwo  3m335600L  5MHGool  BoMRIGOL oMY oo, Sligm
99000b393530, 063G gMHgLgdME  333s605ms  MBOgH 99onbbdgdols
Log3mAd3zgeDg JglodEgdgEos sdmblbowro 0dbgl M9sdEomEo oG30Mm™M30L
33080 3003396Ls300L  sdMmEsboms LoLEBHIIMMO doymdol dgmmEol
dmox0300900m,  MOMIgwog  250m35wobiobgdl 39b5sx0bsblgdoL
360b303U.

BoGo®mgdmeo 33¢0930L 39093900L 80bg3000 990degds 2935390000
999990 ©sl33bo:

1. 0565005830656L9d0L 30063030  2olbdmdls  ds3md3gbloMmgdgwro
565900l ©5Yg6gd0L botrxqgdo gobsfowgdmwo 0dbgl 3083560505 Mol
0530060 JugeEgddo Jogdwo 93mbmdor®o 933940l dgbodsdols.

2. ©spgbowo 0dbs Jugwdo osg@ovmo LoddwsgzmMol sbs35MYGdOL
RIOOMOI0MO  b5BOEOL  MIGH0TowHo  360d36gwmds,  Mog  LodMoEgdols
3399¢93L Hobobiffo dgz0535Lmm 30m3396L3E00L 3OOMMOEJGHMEMdS 3356d9d0L
dobggzom.

3. Q050 dsd30L sbsfogdge Jugerdo godmm3zgdom JoMgdME0s
953m339bLoMgdgEo  LoAdH3MOL  sYghgdoLMZOL  LoFoMm™m  3530ESIMHO
bsbrxgdo  (0639LEH030900),  0b39LEHOE0JOOL  AoobOolsmMzol  (LOdIBIM
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65M03EbYdoL F5m35¢oLfobgdom) LoFoMmm [eror®o bosbxgdo, sbsMOL
dmadbobEmgool  fawom®o  Logdudes@oEom  boGxgdo, 95303396LoMYd
©565009MT0 5dBH0MHO LOIAESZOOL Bs3MYJOOL T9d30609d00 F0WIdIMO
Peromeo 93mbmdos.

4. 65B3969%05 To@owo dsd30L Jugerdo obs39MRgOOL  F9dz0Mgdom
900gdmMwo  93mbmdoznmo  9u9dBHo  gobsfowrgdmwo  mommgme  sdso
35030l Jugerdo oMo 3530m3396L0MYOJO IBIYIMGOOL OISO
36OHM3MOG0IWSQ.

5. 940900990l 9839JGHIOMOIOL  MZ5¢LIBOOLom  §3MmbMT03MMS©
8056dg9fimboos  ©95dBHoMwo  sGH306MM30L  3MA3GBLE0s  M30M39glo
3956bmM 3099l 9egdBHOMEs© MdmMgl 3396dd0, HMIgEoE Ibs3IMPIOOL
R9OOMO0MO0 65HOHOOL OO BBMWOEHMHO 3603369 MdOm bolinscYds;

6. 59300 Lo s3MOL IH35MYGOOL T9I30609d0L MZsLsDBOHOLOM
053m339BL0M9dE0 IBIYIMOL F0GMHJIOL SHOWSE 093MIGBLOMJOIOS
6-10/0,38 33 d5330L Lo@®moblRMm®AsGHMOM xobeqdol 6-10 56 0,38 33 dsd30L
Loer($h9900;

7. Jugeol  0gcmsmdommo  bEGM®JGHMOOL  sbseroBols  Lsggdzgeby
Bsd0™ddo b65B3969005, GMT Go3 MROM VWS FOWIZO35M0 09MMJool

90 396030350l 2oLf3M03, Jom MBOM 55300 SOLYII0M0S 0gMMJo0l
d9mMg  390GH035¢0olb 33560900l M99dBHomMEo  ©IBHZ0MH™M3gdoLs s 53
©5G300mM3900L  3m339BLoE00L  gogrgbs  goblsbowrggmo  39MmE03sOL
339609830  ®95dBHomwo  ©sBH300m30L  m3GodoeMo 30339600l
bOEOW)BY;

8. dgpgboos  3bG0oEgdo s o3 dmbszgdgdol  Logmdzga by
3965§owgds ,8dg 30835600L5° s ,@dd 3MB356093L“ JmEol 0bgzglGoE0gd0L
3905bOL Heror©o botrxgdo.

9. 39B6bowmwo Bogowomgdol Loxgwdzgubg dga30dwos BoghgMHmo
LoobgIMOTM  odmbobegdqdo, ™Aool Jobg30ms3  ABLMOE09Wgds
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0639LGHOE00L  ORIMZS  (F53mB39BLOMYdIEO  IBsYIMOL  2odmlyo3s)
056505530656L930L 3G0biEo300m.

10. Bo@o69dmeo  250mmM3wgd0 s 93  godmmzegdol  99ga9gdoL
96oewobo 230839690, MHMI Msbssxz0bIbLYdOL 3M0bE030 ,,dd 3md35609dL“
5da3lb  93mbm3o3zMm  LEHMEL  ™Meg0sbm  Jugedo  MBGM  Fooro
54BHoMOMd0m  oBbowmb  Mgod@omo  sGH30MH™M30L  3530m339bLoMYdgo
©56500g5M0L LOAAESZ3MOBS S 296MO3LYOOL sEYOEOL TgMhg30L sdM(35bs.
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