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Abstract

Currently electricity represents one of the most important resources used by
human in different fields of man activity. In the same time it is impossible to replace it
by using another resources. In electric power industry relative to the development of
market relations electricity can be reviewed not only as a physical phenomenon but as
a subject of sale, as well, which is produced, purchased and sold.

It has to be mentioned that indeed electricity represents a subject of sale but it is
quite different one, properties of which can be changed according to time. In case of
customer pretension to the quality of electricity, it can be replaced by analogous one
of better quality. The peculiarity of electricity is that its quality may depend not only
on electricity supplier but on customer as well.

Before 80-s of the 20" century main consumers of electricity were customers of
linear loading, such as: electric engines, heat lamps, electric heaters, etc.

It has to be denoted that in Georgia the power and number of consumers of
nonlinear current voltage characteristics (computer, climate-control, UPS, adjusters,
etc.) has significantly increased in recent years. This needs current different from
sinusoidal. Such current passing through electric circuit parts causes voltage drop in
them. Voltage form differs from sinusoidal as well. Non-sinusoidal current is the
reason of distortion of voltage sinusoidal form.

Through electric nets a problem of high level harmonics represents a part of
electromagnetic compatibility of electric facility. Its importance has greatly increased
through last 20-25 years together with strong development of new technologies
caused, on the one hand, increased consumption of electricity by such electric
receivers as ones making distortions in electric circuits (transformer facilities, steel
producing furnaces, etc.), and on the other hand, wide spreading electronic automated
systems of technological process management. During last decades issues of energy
efficiency and saving have been paid significant attention. Decreasing in economical
expenses of energy supply is related to rising the reliability of electric facilities and
quality of electricity. Modern production-establishments, administrative and
residential buildings are equipped with newest technological and household facilities
brought from abroad.

In the first chapter of the work, results of literature review are given where
nonlinear consumers of electricity and their influence on the quality of electricity,
main sources of harmonics; problems caused by major parts of harmonics and their
urgency; influence of non-sinusoidal property of current and voltage on functioning
quality of electric circuit; influence of harmonics on measuring power and energy, are
discussed.

In the second chapter of the work quality of electricity and its data influence on
electricity consumers are discussed. All eleven data of electricity quality specified by
standard and their influence on electricity consumers are discussed in details. Data of
electricity quality: voltage steady-state deviation (8Uy); voltage variation distance
(0Uy); flicker dose (Py); coefficient (K,) of sinusoidal distortion of voltage curve;
coefficient [Kym)] of n-th harmonic constituent of stress; non-symmetry coefficient
(Kou) of voltage inverse order; frequency deviation (Af); duration of voltage falling
(Atr); impulse voltage (Uimp); coefficient of temporary overvoltage (Kiemp. U).

The third chapter of the work is devoted to the establishing real and technical
losses of electricity. At transferring electricity energy loss takes place in each part of

Vi



electric circuit. For estimation of necessity of various arrangements of loss reduction
and learning loss constituents in different parts of the net, first of all, analysis of
electricity loss structure is carried out. Technical and commercial losses and
constituents of these losses; compensation issues of idle power are discussed.
Influence of computer loading on the shape of current and voltage curve are discussed
in details. Consumers’ structure of technical university of Georgia, learnt in the limits
of the work, is represented basing on which a part of consumed electricity and
nameplate rating of each category consumer in total nameplate rating was determined.

In the fourth chapter modern computer SCADA system of energy supply
monitoring, installed in technical university of Georgia, is represented. This system
controls not only spent electricity amount, in automatic and continuous mode, but it
controls, displays and collects other eleven data values of electricity in database.
These data are: linear and phase voltage, current, active, idle and gross powers,
frequency, power coefficient, current and voltage harmonics and coefficients of non-
linear distortions, either on the part of high or low voltage.

In the same chapter results of scientific-research works carried out on the base
of this system are represented. In the result of received data amount of losses caused
by deterioration of electricity quality is determined as exemplified by one academic
block. Reduction ways of highest level current harmonics are established.
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G090 3Joa3gbol dmmbmgboeno Loddansgdg dgowygbls 160 333-bg dg@b.
dmenml hggbmgol yggamsbyg 9adm Loob@g@glbms dmbo@mmobyol Loldgds,
Amama 3 dmbds®gdygmo  gangdBOmgbg@yools  se@oibgol  3mb@@meols
Lo'dgoa gdo.
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30980309630  03gmgds 0,51-0,62 Godamgddo, o3 do@bge  sdsgo
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Fomdmoagbls  0bgm@ds@ogol  goggeBgdol  3md3oydghgeo  gansbo
Amdgool  ©s@goMOmgs  Bggoeyg®o  bsbosmobss  ©o  d3oMg  xoIg®0
Loddgnsgdols  @9dobglzgbaoyg®o  aobsmgdgdo, @mIamols  sEgoMmgols
bolosmo 0bpydaog®os. dsmo Ggsd@ogeo Loddasg@gdol 3md3gblsiools
Jgdgy  o@bs  Logdome oo Loowpol  ©s@godmgols  Gggooy®o
bobosmo, @53 godase hobl bdogo 4.1-0l dmbsi39dgdols @ gsd@oyeo
Loddansg®ol (Q) Lgg@owsb dobo gPodymezomo bodboo.
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agb®ogoo 4.1 LEy-b IX Lobfogerem gm@3glols Loddgsg@mggdols ©o

Loddenog®ol 3mgx303096@ 0L (geroagdol dmbs3gdgdo.

[N OIT P, Q, S, cos[]
330 33> 33>

01/11/11 10.35783 -11.8892 19.88403 0.565848
02/11/11 9.802774 -12.1141 19.32157 0.561625
03/11/11 9.353529 -12.5884 18.65565 0.55644
04/11/11 9.144905 -12.1592 18.70311 0.564413
05/11/11 7.455994 -10.5683 15.19089 0.584866
06/11/11 6.628907 -8.63006 12.97984 0.509

07/11/11 10.76926 -12.7875 21.31266 0.559293
08/11/11 11.11996 -14.5042 22.48862 0.552814
09/11/11 12.15819 -13.8323 22.69355 0.579305
10/11/11 11.38564 -14.7488 23.07613 0.543751
11/11/11 12.30817 -14.6506 24.16824 0.569413
12/11/11 8.982347 -12.9111 18.75594 0.547698
13/11/11 7.257542 -13.0019 16.6802 0.569799
14/11/11 13.60461 -15.7875 27.45877 0.537914
15/11/11 12.87981 -16.5161 26.53855 0.536682
16/11/11 13.59146 -18.614 28.72987 0.529509
17/11/11 15.36569 -18.9049 30.77202 0.556048
18/11/11 9.361618 -12.4627 18.27375 0.559803
21/11/11 14.41849 -20.3598 31.90354 0.532854
22/11/11 13.00786 -16.2305 27.19524 0.526319
23/11/11 11.44291 -14.6108 21.22908 0.616668
24/11/11 13.7381 -17.3246 28.20373 0.535864
25/11/11 13.04123 -17.5518 27.55941 0.531551
26/11/11 12.39406 -16.7632 25.66263 0.526522
27/11/11 10.56181 -13.987 20.59674 0.578624
28/11/11 13.77395 -18.0905 30.025 0.519858
29/11/11 11.46468 -16.4907 24.65681 0.52189
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Jo®dmeagboanos bob4.13-bg. 53 dgdmbgggsdo Loddamsg@ols 3mga03096@0

033 gds  0,68-0,78—0l  go@pagddo. bGogno 4.2-do  dm3gdygeos VI

30®39Lol I A-B danmgols gangd@@mgbgdgools 3s®sdg@cdgbol (33emoeg-

dg60. @bGogo 41 s @bdogo 42 —ob Jmbsigdgoomsb  dgodargds
30d0ggmo sdobobyx gdol Loddansg@ggdo.
Cos ¢
Dg’;g VI 30637760, 1A,B dene30 (201 fanob bexjddgeo)
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bob4.13 LRy-U VI go@3yglbol I A-B dgomgol boddansg@ols gmgnoiEogb@ols
OEYOSIYA0 330 gdol 4®5%030.

4.3. 30330939090 B9Jdbogol aogemgbols godmjgeoggs
30@3gbols 1 93390530  Bo@gHom

90 9dBOmgbgagools 0@gdl @mamai  Gggoygdo  bsbosmols @gsd@oywo

dJmbg  3m330yBgH Yo obggg oo
0beyJaog®o  bosbosmol @godogeo Loddgnsg@ols 3jmby

VI A ©s B ommigools

©5@30Mmngols dmfgmdogomdgdo
oM gbmdols
e9dobgl39bo®o  aobomgdgdo s @ogxg@goolbs ©o 396bobyslsds®mo
90 9JBOMIA53960. 42-05b6  hobls,
MgoJBogeo boddasg@ols bobosmo (33050 gdowos.

gb®ogoo 42, LEy-Lb VI jod3yglol I A-B danmiol Loddensg®ggdols s

Lo ag@ols Goam63  gb®ogo

Loddansg®ols gmgnoiogb@ol  33momgdols dmbszgdgdo.

05M0MO P,336 Q,3350 S,380 cosl
01/11/11 30.43211 2.993355 42.94205 0.71306
02/11/11 27.45639 1.000519 40.01787 0.704864
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03/11/11 27.21107 0.134941 38.75309 0.703993
04/11/11 28.9558 1.266921 41.51695 0.709023
05/11/11 25.6644 0.537473 35.43726 0.718434
06/11/11 16.7375 -1.51512 21.30699 0.757426
07/11/11 35.4633 2.530544 50.75389 0.713845
08/11/11 35.91815 1.536088 50.367 0.715742
09/11/11 37.06407 0.075726 51.61204 0.715684
10/11/11 35.25131 1.733133 49.3452 0.710551
11/11/11 35.5542 1.094765 49.96261 0.710897
12/11/11 28.59388 -2.19468 39.14059 0.722445
13/11/11 19.46035 -1.61753 24.15795 0.768348
14/11/11 38.24366 0.48003 53.35181 0.718546
15/11/11 33.23365 0.593683 48.02574 0.694786
16/11/11 36.95287 1.01373 54.13845 0.684359
17/11/11 39.41456 1.070708 55.56178 0.693541
18/11/11 23.38832 -1.49889 30.68628 0.752514
21/11/11 35.74244 3.096582 52.09149 0.689273
22/11/11 29.42199 2.699941 42.60879 0.710777
23/11/11 14.15394 0.066823 17.96183 0.785441
24/11/11 28.25986 4.189 40.4961 0.711886
25/11/11 29.63691 3.136023 43.08619 0.693537
26/11/11 24.67369 1.106866 33.83128 0.730848
27/11/11 13.93873 0.702738 18.24004 0.771249
28/11/11 31.12277 4.8627 46.16076 0.711594
29/11/11 23.32433 2.144947 33.33028 0.733564

30330909090 B9db030m ©sEZ0OMgol EAML goMmEs o5JHoyMo ©s
@goJBoyeo  boddansog@ggdols  godBodgddo  gogobgds  @sdsGHgbomo

Lboddanog®ggdo, @mdganoi  godm§ggyaos  sdsbobyxgdols  Loddansg@om.
5353 go0mo Loddgsgdg Fomdmewagbls @goj@oyemo Loddmsg@ol bofoenls,
Omdgeoi  obobosmgdl  Lbgowslbgs  LobTo®ols  dodgols  ©o  ©gbols
9D0009O®mInJdgogdom  asb3o®mdgdyge  3Gm3glgdl. 53 dgdmbgggedo
bAgeno Loddgnog@yg 2o3mosbys®odgds gm@dyeon [31]:
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§, = /P2Lgl 4l (4.1)
GbGomo 42-0056 2011 Faoli 1 bmgdd@ol  dmbsigdgdols dobgogom
doggdgmos Fgdgao dmbsi3gdgoo:
gg9ems do@Imbogol sd@Hou@o Loddmoghy P=30,43 330
gg9es 35@Imbogol Ggsddomnmo Loddmagdyg Q=2,99 3356
©s35bobyx 430l boddmag@ols as@gdy beamo boddmegdy Gommo 0dbgds:

S,= PP+ @% =4/3043° + 2,99 = 30,58 335 4.2)
sdoboby gdols  Loddgnsg@mols  aomgoemolifobgdomn  sb®ogno  4.2-0l
dmbs39dg60l dobggom LOYmo Loddasgdg Gmanos:
Si = 4294 330. (4.3)
4.1, 42), 43 Foewmdgdol YOHMogHndgos@gdosh ag5d3l, ®@m3
5dobobyx gdols Loddansgmyg Bmenos:

T = JRE—Pi— (B =,A294% — 30A5% — 299 = 30,14 j30.
dJomgdbymo  dgegagdoesb  Hobl, ®md  @sdsbobyxgbol  Loddansgdyg
Fgoagbl ©o@Ggodmgol LOYmo Loddmsg®ol ooyl bsFoels, Gomss
5353 go0m  Ggo0mogl  gangdd@ge  Jlgaol olg, AmI 5@  SLYgdls
Lobo®agogom d9domdsls.\

30,58 33> LOygao Loddgnsg@ol ®dml 380 g dsdgol dgdmbgggsdo

JLgendo podogogo ©@gbols Lodygomm db0dgbgenmds Hmeno 0bgde:

Io9- = 30580 / 1,73 . 380 = 46,5 o,

bogm 42,94 335 LOgeno Loddensg@ols @@mU:

L, o9= 42940/1,73 . 380 = 65,320.

obyy ©gbgdl m@ol Lbgomded dgowyobs 6532 — 46,5 = 18,8 o. mommygye
Bobodo  godogoao  gbo  FAmenos 188 3 = 6,27 o obsgotgbdo
g 9d@O e Jlgergddo 3o wgbol 3go@s@ol 3GM3MM30E0s.

59056 308mdEobsdyg golggbom, MmI jmA30yYEgO e ©sEGoOMgSLs
0ogolo d@sgom@oibmgsbo gegdd@mbyemo gegdgb@gdom dgodgl s@sbo-
bylmoa®o  ©gbgdolomgols  @sdobslbosmgdgemo  w@odsbobyx gdsbo  gangdd-
g Jbgangddo,  @o3  mogol  dbMog  bOol  gangd@d®mgbgdgools
05357 9b000 bo oMy gdl.

sO5Lobylmoy® M940396do  gangdB®mgbg@yools ©s Loddensg®ols
©535Rgo0mo  sboga®pgdols  dggoligdbolomgols  3gamgzol  ™dogd@godls
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Fomdmoeegbgb  gmgdd®gmo [Hgeol o gggmo  gegdgbdgoo. wgbols

©S dodgols dOegdols Tgo®mgdo

Lobylmoy®o 5dobobyx gdols
dm0dgdbgdosb Loggergg JLgergddo gengd@®®mgbgmyools ba@olbols asbmgols
390929000 dobgrgoom.
sbgmo 2obmdggdol Igogagoo Fo@dmaobogds bGogy@d b y@sg0 7
Lobgdo, @mIengdoi bodygommgdsl odanggosh dggsgobom gargdd®mgbgdao-
ol ba@olbol 3geroagdol 3obmbbmdo@gdobo, aodmgsgeobmm Loli@gdols
BO23960 900, @M@ gddoi  Lobylmoy®dmbdol  ©sdsbobyxgds  db0dgbyg-
@gobos s F5Dobosdyg, odsBgoomo sbsgoMagdo s@OLgbomo 0bgds.

gbdogo 43 -Jo [o@dmeggbogros VI go@3yglols I A-B daomgols
33399530  @oeg@ols  35@ModgBMgools  dmbozgdgdo. o8 GogMom 3390l
00gol  3md309BHggdols  ganslgdo s 0bpydaoyg®o  bsbosmols 3zoMy
xodyg@o  @god@oyeo  Loddansg@ols 3Jmbg a@dobglgboycdo  aobsmygds.
@goJBoyeo  Loddansg@ggdol go3m339bLoMgdols dgdwgy wodhs Ibmenme
G93o09M0 G3o®mo, dog®sd dgd3o®ws sdsbobyx gdols Loddasgmg.

dogomoms, 2011 Faool 15 bmgdd@ols dmbozgdgdom  sj@og@o
Lboddanog®g Geaos 52,407 330, @god@ogeo- 14,015 3356, boerem LEyao
54,900 3.

Lobybmowy®o ©gbols

‘dgdmbgggodo [Holrags Loddgnog@ols

obosbao®m0dgdgamo e@dygeols  msbobdsw,

S =FT+ Q% = (52A077 + 14,015 = 54,248 330,

bogm ©sdsbobyx gdols Loddgnsg@yg @meos:

T=\f.5'2—P=—Qz = /54,97 — 54,2487 = 8,43 33>

9:0. OmEs Jlgewdo s@ol Ibmegme  Fgzo o, bobosmol  ©s@go®mgs,

do>dob d306©gds sdoboby gdols Loddanogdyg ©d Loddgnog®ols
309803096300 bogogyg ©05dM 30gbyYe0sS dbo@mo MgoJBoyeo

Loddenog®gby.
gbdoano 43. LEy-U VI go@3yglols I A-B dgomgols boddansgdggdols @
Loddansg®ols 3mggnoiogb@ol 3geomgdols dmbsi9dgdo

(N OITQ P,336 Q,33°® S,380 cos!
01/11/11 38.63855 -14.1225 41.92595 0.936201
02/11/11 38.3999 -14.5303 41.79457 0.933137
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03/11/11 37.68996 -14.4988 41.11367 0.93129
04/11/11 39.15637 -14.9121 42.53933 0.933821
05/11/11 27.85709 -11.6112 30.67428 0.92367
06/11/11 11.0217 -6.36491 12.82487 0.894868
07/11/11 50.56218 -19.1685 54.61139 0.935315
08/11/11 49.20145 -19.5075 53.41231 0.93035
09/11/11 51.57706 -20.1679 55.87192 0.934082
10/11/11 52.41603 -20.6896 56.81878 0.932855
11/11/11 56.68221 -18.4976 60.14867 0.952475
12/11/11 40.94282 -11.6978 43.26572 0.94875
13/11/11 16.60156 -6.86865 18.35123 0.969869
14/11/11 62.55505 -17.278 65.53271 0.958859
15/11/11 52.40783 -14.0151 54.90046 0.957346
16/11/11 54.84787 -14.1804 57.32849 0.958928
17/11/11 52.80586 -15.1745 55.26801 0.960527
18/11/11 33.05451 -4.91077 33.93153 0.977143
21/11/11 60.77804 -16.8025 63.76441 0.953576
22/11/11 50.17652 -11.558 52.04079 0.966472
23/11/11 24.42563 -3.60677 25.03886 0.979515
24/11/11 48.7026 -10.8296 50.57672 0.967564
25/11/11 46.53638 -10.9153 48.36698 0.962433
26/11/11 39.23077 -7.56107 40.57035 0.965728
27/11/11 22.95222 -4.36438 23.69842 0.971829
28/11/11 51.48793 -12.0708 53.47025 0.965014

hggbl Fobsdg wooligs Logombo. Gmym® ©sdmgogdygmgdsdos gom-
35b900msb Jlgendo aodsgogo ©gbo s sdsbobygdols Loddensgdy?.

o3 dobbom dmbo@mmobaol LoliEgdol Los®Jogm dsloggdowsh dmm-
bmgboano sJ@oyg®o Loddansg@ols Lowowols bOwols dobgogomn dmgsbrobgm
©5dobobyx gdols  Loddansog@ols  goobao®odgds Gmama (3  swgdomo, olyg
9o@YmBomno  @godogeo  Lboddansg@ols  dgdmbgggedo.  aosbys®odgdols
‘993900 dmygsbognos 3b®ogo 4.4.-do.
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gb@oao 44. Ey-b VI Lobfogerem go@3yglbol I A s B daomzgdols

bodydom ol oGgzo®mgs

Ne Ubo'?} Ils‘srﬁ' P, Q’ So(ﬁobo[ﬁﬂ SboBa T, COS(p: COS(PaImB.
3 S 36 3o 3o 3o 3o NS Y oob M.
Scada
1 2 3 4 5 6 7 8 9 10
EsEgdomo Mgsd@ogmo boddmsgHol dgdmbgggsdo
1 371 155 60000 | 16600 | 99870 62254 | 78090 | 0,60 0,963
2 371 136,6 | 55000 | 14380 | 87830 56849 | 66950 | 0,63 0,967
3 373 121 50000 | 3000 | 79100 50090 | 61200 | 0,63 0,99
4 369 11,8 | 45000 | 12300 | 71480 46651 | 54160 | 0,64 0,964
5 370 | 96,6 | 40000 | 4220 |62070 | 40222 | 47300 | 0,65 0,994
6 377 | 79,8 | 35000 | 8730 | 52100 36072 | 37600 | 0,65 0,97
7 370 | 66 30000 | 4960 | 43200 30407 | 30700 | 0,64 0,987
8 372 | 54,3 | 25000 | 6000 | 34920 25710 | 23600 | 0,65 0,97
9 375 | 41,7 | 20000 | 1500 |26950 | 20056 | 18000 | 0,72 0,997
10 370 | 30,6 15000 | 1110 19590 15041 | 12500 | 0,67 0,997
Lod. | 372 |89,3 | 37500 | 72800 | 57740 38335,2 | 43010 | 0,65 0,977
95040 g8omo GgsJBogmo Loddmsg@ol dgdmnbgggsdo
1 372 11,3 | 45000 | -460 | 71980 45002 | 56000 | 0,62 0,99
2 371 96,0 | 40400 |-300 | 62110 40401 | 47000 | 0,64 0,99
3 368 | 80,7 | 35400 |-466 | 51670 35403 | 37600 | 0,67 0.99
4 370 | 67,2 | 32200 |-2464 | 43000 32294 | 30500 | 0,69 0,99
5 373 | 56,1 25200 | -6076 | 35460 25922 | 25600 | 0,688 0,97
6 373 | 45,1 | 20380 |-5820 |[29600 | 21195 | 20600 | 0,71 0,96
7 379 | 314 15100 | -1760 | 20690 15202 | 14000 | 0,74 0,99
Lbygeo | 372 1 69,7 | 30526 | -2478 | 44930 30774 | 33043 | 0,68 0,983

od gbGogools

dobgogomn bob4.14-by

53909@o0s  >JBoydo, Mgsd@ogeo,

bOgeo s sdobobygdol Loddarsg@ol gbol bodgogrem db0dgbganmdsby

©>30 oo Y godo

bob4.15-%

030839

5©9d0m0

Ag0JHogsmo
gbododobo: P = f(I9); Q = fI,9); Seeotr = flusa):

©o30 300 goobo
Loddansg®ols ‘dgdmbgggsdo.

Lboddgnog®ols  dgdmbgggsdo,

9OOYMBON0

T = f(Iy)., beogoem

@95JBogeo
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LobEgdosb sdmgowgom ND-20 dgomgols 3mboigdgdo, Gmdgmoi  oxo]-
Lomgdl 3oMmdmboggdol d9diggermdols 3Mmi39b@dL. bob. 4.16 s bob4.17-by
Fomdmwygboaos  dglsdodolo@ dsdgobs o ©gbols dg-2 ©o d9-3 @ogols
doM3dmboggdol dgdzggermds 6 33 dodgols dbodygl.
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bob. 4.16 dodgol 39-2 s Ig-3 @opaol 3oMdmboggdols dgdiggemds 6 33
dodgol dbodgls
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bob4.17. wgbol d9-2 s dg-3 @ool Jo®@dmbogygdols dgdig9e0mds 6 33
dodgols dbomgls.

bEobpo®@do [1] dmEgdymos dodgol dgmeg ©o dgbsdg  @ogols
do®dmboggdol dgdggemdol 3Gm39b@o. jg@dmw, 0,38 33 dodgols JLgergd-
‘do slindgggoo bo®dss 2 %, bogm 6 33 dodgol Jlgargddo- 1,5 %. ogogy
bEobs@@Bol mobsbdoe dglodg Gogol 3oMImbogol ©obsdggdo beo@dss:
0,38 33 JLgergddo -5 %, bogm 6 33 Jugergddo- 3 %. Mm@ 3 bob4.16-
5b hobli dodgol Igmeg @opgol 3o®dmbogol dsJlodsgnydo dgdggermds
1,84 %, @o3 wobodggdos 0,38 33 Jlgangdolomgol, boem wsydggdgenos 6
33 JLgergdolomgol. o>@bodbyemo  3o®Imbogol dgdggemds  Smgdymos
L{moge 6 33 dbsdgl. g.0. dgdmdsgogno  gargJdmgbgdaool  badolbo
SMo5ds jdoymgomgdgaos.  dgbsdg  do®Imbogols dgdiggemds  ©oliodggd
bea®dgddos, Moasb dobo dolbodsgy®o dbodgbgermds 2,22 %-oo.

bob4.17-ob  hobl, ®md gbol  dgm@g  @opol  Jo®Imboggdols
9993390 md0ls Ao Jbodogoy@o  Lowowgs 2,0 %, bogem  dgbsdg  @ogyols
do®dmbogols — 0,95 %. bgdmm dJmygobogr aml@-do w@gbol do@dmboygdols
‘d9933920md0l bea@dgdo oy gbogro 5@ @b

0dogg  LHSbs@EolL [1] dobgwgom dodgol sdsbobyxgdols  jmgao-
30960l bm@do@gdbyamo dbodgbgamdbes 0,38 33 JLgangdolomgol 8 %,
bogm  doJlodsanyg@o  dbodgbganmds  -12 %. 6 33  JLgergdolomgols
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bo@dodgdygao  360dgbgermdss 5 %, bmenm  doJlodsenydo  wobisdggdo
dbodgbgammds — 8 %.
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65b4.19. ©gboli sdsbobyxgdoli 3mgxr03096@0l 330 gdols a@sg030
Omam@3  bob.8-@ob  hobl, dodgol  sdsbobxgdols  3mgxnoEogb@ol
dodlbodogoyg@o dbodgbgamds 3,51 %-05, G535 woliodggd Fodaagddos. Mo
dggbgods gboli ©odsbobygdol 3mgxn030960L, Gmam®G bob.19-sb hHobl
dobo  doJlodogry@o  3b60dgbgarmds 14,16 % -0o (o3 SOGE 0y  JoOy0
dohggbgoganos.
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hggbl dogd osbggg dgdmFdgdygeo ofbs Loddgnsg@ol gmgxoEogbdol
dbodgbgaomds 6 33 dodgol  oby  Loosbpo®odm  d@oibggerol  dbodgl
Omdgool Lowowyg s@ol 0,95 .

4.10. gbols 93speglo Gogol 3s®ImMboggdol dgdzoMgdols by@bgdo.
b3goseoliBgdol  dogd  sdydoggdygeos  d@sgogo  Bgdbogyg®o

Lodgogmgds,  @mdmgdoi  o9dxmdglgdgb  gengd@®mgbgdgools  bo@olbl

dodgobs s gbol s@slobylmoy@mdols  dohggbgdegdols dobgogom.

©gbol Fs@oglobdodyao  dpggbgm ool dgdgo@gdol  (Bgdbogg®o

Lodgogmgdgdo dgodangds ©soyml bed xyygo:

L. 25bbsgygm@gdygemo 3mbld®ydaool gergd@@dgeo 3sbJsbgdo, GmIemgdocs
533009696 @gbols @ dodgol gdowenglo @opol  do®IMbojzgdl s
bR greggh 350 3ogtgmgdsl Jhgardo.

2. dgbogogmo dodgols  0bggdEM@9dTo aobgo®-033 g lygdo Jmoyansiools
2odmygbgds.

3. 303350mggeols goboms Moibgol aobOw..

4. 350 B Mog3-953m3396LoMgdgeo InFymdogmdgdol asdmygbgds;

5. 10/04 33 Lodggebs  @@bLRm@IsGmagdol  asdmygbgds,  Gmdaols
3@5ab0ggdo gg@mgdymos ,, bodgymbgEo-go@l gersgby” Lodygoggdsls
odgnggs  Ig3beygemm  Lodol  xg@swo  Jo®Imboggdol  gog@gegods
AOSbLGMm@do@m@ols  Lsdggmbgose  dggamgdagmo  y@spboengdls  ojoom.
9L dgomeo  3G5JBogoTdo  bdodow  asdmoygbgds, dopa®sd  ymggermgols
oo [omds@dgds  od  dmodgl.  3odggmswo  a®egboggdols  dbomgls
bgo@@omol god@o@ol 5@ 5@Lgdmds odm@oibogl dodgol godbsSL
690@®oebg. dog@sd gl 3B 3oigds bofogrmddog s@ols Lfm@o.

Lbodol xg@o@o adoasbligdygao do®Imbozgdo H®SbLBM@sFmols
agos®ol @gAmgddo o@d®oggh dglodsdol dogboB @ bogowgdl. oy gl
bogowgdo  Gmeos s  gobom  mobbgwgbogno,  dsTob  J0Mgges©
2305260 o SdOY@o dodggdo go3m3d3gbloMgdyemo 0dbgds.

AOSbLBMMIsBm@gdol aMopboggdols Jbaogl dgg@mgdsls dogysgs@m
03obmob, AMI byemgsbo msbdodpgg@mdol (bodol xg®oo) do@dmbozgoo

oM gM(39e©gd0sh 6 33 ga g Jugendo, sdsbmsobsgg 0,38 33 JLgerdo
domsenllobdo@ygmo ©gbgdol s@OLgdmdol aodm bodogo s@ J3oMgds.
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MgoJBogeo  Loddasg@ol  3md3gblo@m@mgdol  aodmygbgds. @ go]-
Aogeo Loddgnsg@ols 3md3gblo@mmgoo Fomdmewagbgb gergd®®mdm§ymdo-
@mdgdl, @mdmgdoi 33009896 LOyo Loddgrsgdol 3bodgbgenmdgdl.
@95JBogeo Loddensg@ols d9bgdowsb godmdwobotyg ogo dgodangds oyml
OmamA 3 0by]3oydo bosbosmol (0bpydaoyg®o @gsdm®o) Loddasg®ols
H93>RIO0  ppgbgerols  3md3ghlisgoobomgol, Sbggy GagoLg@o  (30bwgb-
Lo@dm@ol  ds@omgs)  Loddansg@ol  0bpydaoydo  dwygbgemols  3md3g6-

Laogoobasmgols.
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3. Q513360

L. wopagbognos, @M msbsdgodmgg s@s{®g030 gmerEedldgdao
dobobosmgdargdol  3Jmby  grgdHOmbymbsfymgdo  doddge  gegddo g
Jugangddo  Foddmopagbgb  dodgols s gbol  Lobybmowy®dmdols
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2. 04 33 dodz0l gergddoge Jlgengddo dodgols s ©@gbols ©sdo-
bobxgogdo 0fggg9b ddogog godymgon Fgrgal, dsm ool gargdd®y-
o [ogool g gdgb@godo Loddamsg@ols ©s gangdB®mgbgdgool @sdes-
Ago0m ©5bs3oMgoL.

3. 9mgdBOmabg@yool  Bydbomempog®,  0blpOYdgbHamgd  wo
3M390 G0 ©sbs oMy 98T aoblobmgdya Foel dgoagbgb dodgols o
©gbol Lobylmoy@mdol wsdsbobyxgbom godm§ggymmo sobsgo®agdo.

4. 10/04 33 A®bLRMAOIsAMAGool Logrdggdbyg dodgobs s ©gbols
Lobgbmoy®dmdols  sdobobxgdol  bo®olbo  gooi3gdyero  Loddgrsg®ols
3OM3MM G000,

5. dmgeo Gogo g gdB®mImdbds@gda gdoesb dgodengds godmgymm
Lbbgoobbgs dobobosmgdangdols dJmbg bganlbsfymgdol Lodo xagxo: go-
doby@gdgeo bgebofymgdo s goMga®gdol bosmy@dgdo, GMAgemsz gooh-
boso g gBOmgbgdaool dmbdo@gdol [@xgogo dosbobosmgdgero;  gengd-
AOmbgabsFymgodo, @mIgammsi mogol dgdoygbarmdsdo goshbosom @gyx-
@0MJoo0 S >MOMYAYE0Mgooo  gang]B®OmAmblodgdols  s@sf®Rg0g0
doboboosmgderols dJmbg gargd@®md®oggdo; 0d3ygelby@o 33900l danm3gdols
dJmbg o 9bg@amwsdbmyo Lobomeols Fyo®mgdo, Gmdgemnsz goshbosm
90 9JBOmImbdomgdol  333gmcse  aodmbsbymo  s@sf®gogo  dobosbosmy-
dgeo.

6. 300390 x39gnol g gJBOmInIbIsmgdbangdo 5@ Fo@mdmowygbgb
ds6gols s ©gbol Lobybmoydmdol ©sdobobyxgdol [gotimgdl. dombyg
dgodargde  @ogodbodrgl  gotgdy  gegdHegmo  Jigmol  gogagbon
3odm{ 3990 ©odobobygdsbo.

7. o@ygboenos, M3 303309RgOgE ©sEZoMmgsl mogolo d@sgow-

@oiabmgebo  gangdd®mbygmo  gangdgb@gdom  dgodal  s@sbobylmoydo
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©gbgoolomgol wodsbobosmgdgero wodsbobyxgdsbo gargdd®yer JLgangddo,
@53 mog0l IbMog bOwWOl gargdB®mgbgdaool sdoBgoom sbs o gdl.

8. wopagboaos, @M LoJo®mggerml  @Ggdbogydo ¥bogg@lodgdol
bobodo@ml  Jgglowag@opsb  dgdmdsgognr 3339003 6 33 bobbg dodgols
dgmerg  @ogols  Jo®@Imbogol  doJlodsgy@o  dgdggemmds 1,84 %, @og
sliodggoos 0,38 33 JLgargdobomgol, bmenm ©s9dggdgeros 6 33 JLgeng-
dolbomgol.  g.0. dgdmdsgogo  gangd@mgbgdaools  bo@olbo  s@o©sds jdo-
yogomgdgaos. dgbedg 3do®@dmbogol dgd3ggmmds ©slsdggd bm@dgddos,
@oEaob dolo dojlodseny@o dbodgbgammds 2,22 %-os, Gm@Es w@obsdggdo
bom®dss 3 %.

9. 0do39 9339053 bobbg  dodgol @odobobygdol  3mgn03z0gb@0L
dodlbodogoyg®o  dbodgbgermdss 3,51 %, 35Tob  @mEs  bm®@do@gdyano
db0dgbgeomdos 5 %, boam dslodogy®o slsdggdo dbodgbgermds — 8
%-05. 9.0. dodg0L  @odsbobyxgdol 3mgR03096H0 ©olodggd RoMye gddos,
bogm ©gbol @odsbobyxgbol 3mgxno3ogbdol dsjlodsay®o 360dgbganmds
14,16 % -05 @53 oOGE M9 oo dohggbgdganos.

10. @oggbognos, @AM 3m330gBgOo  Bgdbogom  wsEzommgol
OO go0©s 5]Boydo s Mgodogmo Loddgsg®ols asd@s®gddo go9-
©0bgds sds@gdomo Loddarsg®yg, Gmdgeoi aodm{gggmos sdsboby gdols
Lboddansg®om. @odobobyxgbol Loddensgmyg dgoagbl ©o@godmgols LEyao

Loddgnsg®ols goowgls bsfoels, Gomsi @ods@dgdom Ggo®Mmsgl gengd@® e
Jugeols 0lig, OMI 5@ SLEYgdlL Lobodpgderm dydomdsls.

1L Lododmggemml  @g9dbogn®d  9bogg@lodgddo  geogd@®mgbgdgools
Log@mm  sbogo®agdo dgoagbl 2% -U, 5do@md s@sbobybmoy®dmdols
mboll  dgdsdzodgdgamo  Bgdbogg®o  Lodygomgdgdol asdmygbgdols
XJOXJOME00 5O Lodo®mgdl.

12.  swdoibgol  3gobdgdol  sdmb@oggool  @A™ML  wowo
d609gbgemmds  gbodgds ©gbols  A@bLRMAIsAMA0L  L{m@s  dg@dhggsb.
©gbol  AOSbLBM@IsGm@o  Ig@hgymo  gbws  0dbgl  dmIbIs@goeols
dobodogry®o s doJlodsgnydo s@godmgols dobgogom oligmbso®ow, G®I
ol Igdomds  dggderml bo@do@gdgee LobylbEol geoslbol godyagddo.
sdobmobogg  dg@bgyemo  gbols  BOSbLRM@IsGHm@A0L 2odmygbgds
930bmdoyg@se bos 0gml obsdymgdyemo
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