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Abstract

In the following thesis, “analysis of electric power management of Georgia
and working out the optimal model for electricity market”, is studied a world
experience in the formation of electricity market based on modern demand levels;
according to analysis is set inevitability for evaluation of Georgian electricity
management effectiveness and is planned a task for formation of electricity
competitive market model. Based on the criteria of equal benefits for all market
participants is worked out the optimal economic-mathematical model and
corresponding algorithm for the competitive electricity market in Georgia.

The thesis work consists of an introduction, list of diagrams and tables, list
of abbreviations used in this thesis, four main chapters— with respective subsections,
conclusions, cited references used in the thesis and the Annexes.

At the initial stage of the research to the extent that well-developed
electricity transmission network is the backbone for carrying out the country’s
electricity market reform and the basis for working out the optimal market model, is
conducted technical-economic statistical analysis for Georgian State Electrosystem.
Accordingly was defined the efficiency of the power system evaluation criteria
(indicators): electricity production, consumption, import, export, losses for 35-110 kV
power transmission lines, full or partial blackouts of the system, emergency shutdown
of power transmission lines, frequency relay protection actions, failures of major
equipment, circuit breakers, disconnectors, power transformer in substations and
based on economic characteristics of statistical data is designed mathematical model
for technical - economic efficiency evaluation.

Analysis revealed the high reliability of the system and the positive
dynamics of techncal-economic indicators of the system, that ensures the readiness of
market openness in the conditions of competition.

The next stage of research is devoted to the experience analysis of the
formation of electricity markets in the world and also to the research of electricity
market in Georgia. The structure of market participants and four fundamental
management models existing in the world practice with advantages and disadvantages
is analyzed; the dynamics of adoption of these models in Georgia is described.

After the study of the conjuncturea characteristics of the field, for the
formation of competitive management model in Georgian electricity market, the
readiness for transition to the new model was assessed by the following criteria:
market share, the degree of market openness, Herfindal-Hirschman Index (HHI),
Residual Supply Index (RSI), the force of regulator. The study revealed a highly
concentrated market in Georgia, with several major dominant producers.

The precondition for the formation of a competitive electricity market is set
out in the thesis. For the adoption of maximally adaptive electricity trading
competitive model to the reality of Georgia is analyzed statistical forecast
characteristics, which indicate the need of transition to a competitive market.

The role of market participants is studied profoundly. Based on the
construction of new capacity and the power consumption forecast the necessity of
introducing a new electricity trading model is revealed. The role of bilateral
agreement trade iss established and highlighted the advantage of trade with such type
of trade compared to others. Qualified enterprises (consumers) have a chance to
significantly reduce company’s costs in electricity purchase in the conditions of free

viii



market access. For this purpose, the benefit for users is determined in case of opening
market to 1 million kWh.

On the last stage following the carried out researches, competitive electricity
trading model is formed with new market participants. Independent Market Operator,
System Operator are formed and electricity sales activities are separated from
distribution companies, electricity traders institute enters the sector and users are
given a wide choice from diversified sources of electricity.

In the thesis is worked out electricity optimization methodology task between
producers and consumers on the spot market and is realized a mathematical modeling
(simulation) algorithm for the competitive market.

Based on the results of the studies is made a conclusion: because of the
complexity and the scale of the decisions novelty in Georgian electricity sector, the
formation and realization of fully competitive electricity market in Georgia will need
a transitional period. The transition period will be necessary in order to make a
phased introduction of the competitive electricity market, to precisely define its
structural parameters, legislative changes, introduction of new metering systems and
processing market development technologies.

Establishing a proposed electricity market model into practice will ensure
competitiveness, market transparency and create favorable conditions for attracting
foreign investments in the field.
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50b0dbmo  53mEsbols  gooloFMgws doBbol  BMbdsosl  9dbgds
9990990 Labg:

doBbobL B3bgjios: Max - Zi, Lj (4.1)

Loog Zi §ot8moagbl mommgmeo 9Fsmdmgdeol doge domgde

LoGRgdgel, bmwm  Lj  omoomgmeo 34o3zgerol  (g0dsbsfoergdgaro
3™035600U, d6HM39OOL, LoEIM 25340 39w0L, LodME Mm@ IMIbAsMgdEOL)

dog6 800900 BoMygdgE0s.

LobGgdsl 996905 99890 Labols 9bwm©az9d0:
/ P1min<=X11+X12+...+Xij+yi<=P1max
Pimin<=%1; X;;+yi<=Pimax
TR X, yi<=Pi

X11+X21+... +Xij+yi=Kj (4.2)

< Li=Tj*Kj-Tgi- (T, Dy + X,)

Zi=(2Z ¥;+Dig*yi)-Gi*Pi

Dijmin<=Dij<=Dijmax

boog,  Xij sob 1 dFo®mImgderols j dmdbdoMgdeolsmgol 3003060

b9w3936Mg390000 Jobdgoo JergdBHM™gbamyool MHom@bmds;

yi - i 95563mgdeol dogm dsBMoLomzol doLagoo 9w gdEH®™gbgtaool
509bMdY;

Yi - ] 003bdo6gdeobsmgol  0sBMmosb dogoweo  gugd@®mmgbgtaool
5@ 96Mds;

E- i 9(o63mgdol 9096 943mMHEH0bIm30L 49900 gangd@®mmgbg®yools
509bMdY;
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Tj — ] 0mdbdsendeool dogh d5HsMDg gogyoro  9wgdd®mmgbgdaools
A&96M0g0;

Dij - 1 00s®3mgdewol 8mdbdoMgdeobomzol 30603060
593930 dgB0m B0goo JErgddHO™IbIORO00L Gd>GOBO;

Dijmin - 1 93(o®3mgderol  j  dmdbTomgdeolbsmzgol 30603060
b939360gd0m doloyoo 9e9d@OHMgbgeaool @s6oxgol J39s BL35M0;

Dijmax - i  0(o®3mgdewol  j  9mdbds@gdeolbsmzgol 306030600
b9wd936gd90000 JobdgoOo JegdBHMmgbgmool GHomogol Bgos BL35M0;

Tgj — j 0mdbdomgdeol d0ge dsBMmOEb FglyoEo 9w 9dEH®™gbgtaool
G96H0x30;

Dig — i 3fo63mgdeol dogM dsBsMBg 4oLoyoo gE9dE®™gbgaool GotMogo;

Gi - 1 0fomImgdeol  dogh  FoMImgdmwo  9w9dGH®™gbgdHaool
M30MQ0MJOM9dS;

Kj — J 9mdb3s690¢00l o@300m309;
Pimin - i §569mgdol dobodse)Mo Fo®dmagds;
Pimax - i §o®3mgd0L dodlodoc®o Fo®dmgdo;
Zi — i 9m3bdsm9deol dmygds;
Lj — j 90b3o69de0ols dmgqds.
890396005 LOFYWSFOYHO  BopdwoMO  JEgHOMIEIORIGHOINLO
LobGgdolb 3 GoMIMgdol s 3 IMIHAsMYOEOLIMZOL (B FMEOL gOH0-9MH O

9Jb3mOG0).  50bodbMol  LyxgdzgDy T Is39dW0s  s8M3560L
3900509Y3930L 9JNMEOMEMA05 bso 3631M9bGHIE0 dSBEOOL 30MHMd9dT0.

LoHgobo dmbs3999d0 Jmyzs600s B Ne4.1-To.

05BM0oL IMbsfoeggdol s0bodgbos
3bOowo Ne4.1

Ne bgedg36eqdol ¢odo 0©bodgbs | 9hsMImgdgero | Imdbdstgdgero

1 | 30603060 bgady3mHergds x11 1 1
2 | 306053060 bgndg36regds x12 1 2
3 | 30653060 bgedg36egds El 1 3
4 | 05BoMBg 3994030 yl 1 -
5 2

3063060 bgamdg3mmergds x21
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6 | 306053060 b dg3619egds x22 2 2
7 | 306053060 bgudg3arwgds E2 2 3
8 | d5BomDBYg o403 y2 2 -
9 | 30653060 bgdg3Mrwgds x31 3 1
10 | 30653060 bgerdgz@vyamgds x32 3 2
11 | 30653060 bgerdgz@vyamgds E3 3 3
12 | 35%56Bg 49900030 y3 3 -
13 | 35Bs6mDg yo3zs Y4 - 1
14 | 35%oMmBY yogs Y5 _ 2
15 | 35BsmBg yo3zs Y6 - 3

0909905305 S¢amMomdo bgslbgs JoBbol g3mbdiogdom:

—

. 306M39wo (1) IFo6IMgderols Imygdol doduodoBbogos;
dgmm9 (2) 8Hs6HIMgdol Imygdols doduodoBsEos;
d9Ldg (3) IPoIMgdols Imygdols AodbodobsEos;
306390 (1) 8cdbBs6gderols Imqdols dosdlodoboEos;
d9mM9 (2) ImdbFs65d¢0l 8mqdol dodlodoboEos;
d9bodg (3) ImAbAsMYOEOL Mgl oglod0BI309;

N o Uk W

LogBmnem dodlodobogos.

4.2.2 3Hs®m3mMgdEgdlsy ©s dmIbAsMgdegdls dmMol  gergdGHMmgbgGaoom
35300l M3E0doBoE00l 53m3560L 3osfy39d)s

30639960960 5Bl domgdo@03mMo dm©guo®gds (4.1) s (4.2)-
do  oLdMEo  sdmEsbs  gbMoew Ne4l Fo  Imygzsbowo  s0bodzbgdol
L5339 DY FMEOIMEOMEIOS J39dmm  dmyzsbowo Lsbom, dsm FmMob
3L 0s JoBbOL BB 305 s LoLiEgdol dgBMM3gdo:

- 9Po6m3Mmgdgdls s dMIbTsMgdgdl dmMol gargdGHOMmgbydaoom

35FOHMdOL M3EH0d0Bs3gool sdmEsbol dobbols gmbdisos - MAX, 71,
Z72,73,11,12, L3;

- bobgdol 39Bmmg9do:
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0<=X11+X12+E1k+y1<=300;
0<=X21+X22+E2k+y2<=160; (4.3)
0<=X31+X32+E3k+y3<=50;

X11+X21+X31+y4=250;
X12+X22+X32+y5=200; (4.4)

yl+y2+y3=y4+y5 (4.6)
E1+E2+E3=50
L1=(16"(X11+X21+X31+y4)-(8.5*y4)-(D11*X11+D21*X21+D31*X31));

L2=(16*(X12+X22+X32+y5)-(8.5%y5)-(D12"X12+D22*X22+D32*X32)); (4.7)
13=(16*(X13+X23+X33+y6)-(8.5"y6)-(D13"X13+D23*X23+D33"X33));

71=(D11X11+D127X12+8.092*y1+k1*E1)-(6*(X11+X12+y1));
72=(D217X21+D227X22+9.134"y2+k2*E2)-(7*(X21+X22+y2)); (4.8)
73=(D31*X31+D32"X32+9.134*y3+k3"E3)-(7*(X31+X32+y3));

390mbsbgdqgddo  dmyzsbowros  gagdBHMmgbgdaool  GsMoggdo,
OMIWad0E S0JIMWOos Bods®mM39wmdo  s®LYdMEO MO0 BIMOFGIOOL
LoBO3MYddo. 3960dmE FoEgdmwos MmI IMIbIsgdwol (Fgodwgds ogmb
3995650 gdgwo 3m335605, 0OM3IIM0 96 2odY039e0) B0YM POYOYIEO
9b6/s  dmbdotmgdeo  9w9d@®mMmgbghaool  GoMoxkos 16 mgmMo/33GL;m-U,
bom  3Ho®Imgdegdol dogh 2ogoYIero o 390035D9do
9 9JdGH™M9bgH00L G9M0x3gd0lL B3Mdo (1Mgm®0/33GHLm) dmygzsbowos (4.9),
(4.10), (4.11) 250mbsbmemgdgddo.

6<D11
5<D21 (4.9)
2<D31
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D12<9.5
D22<7
D32<5

6<K1<9.5
5<K2<7
2<K3<5

(4.10)

(4.11)

35HMm0B  9E9dBHOMIbgHFo0L  yozol  LogstyMo  smgdmeros 8,5

090M0/33GHLO-0L GHMH, bearenm 1 IFocmdmgderols Joge dsDseBY goyoMEo

909dH™M9bgeaool  BHoMogo  s©gdmwos 8,092  mgmMo/33GLom,

2

9fom3mgdeolomgol - 9,134 0gm0o/333Lm, 3 Homdmgderolsmzol - 9,3

09M0/33GLO.

068030 ™m33030Bsgool 58m356s 3OMYMITMEo MOOHMB3gwymaolL -

EXCEL Solver-ols 893930000 0dbs 0m@90690veo s 300gdw9eo 99093900

9 3999wos 3bGowgddo Ne4.2, Ne4.3.

5dm3sbol ImYeromgdol 990093900 dmdbTsM9dEgdolsm30L

3bOowo Ne4.2.
dmdbdotgderol doge 556080
20b0dgbo d9byomero 9060/ 33660)
9@JOOmgbyO0s (330)
9dbdotrgdgero 1 x11 141.46 8.00
9dbdotrgdgero 2 x12 108.54 7.99
dndbdotrgdgero 1 x21 0 0
9cdbdotrgdgero 2 x22 0 0
dndbdotrgdgero 1 x31 0 0
9cdbdotrgdgero 2 x32 0 0
ddbdotrgdgero 1 Y4 108.54 8.50
9dbdstgdgeo 2 Y5 91.46 8.50
El 50 9,5
99b3mOE0 E2 0 0
E3 0 0
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5dm3sb6ol IMYocmgdol 99093900 dHomMmgdgdolomzol

3b®oo Ne4.3
o homIMgdgeol dog 55600
°QbOGZLS 24O Yo (©9060/330b0)
92dAOI6YOR00 (33%))

A x11 141.46 8.00
&/
B
% x12 108.54 7.99
[g=]
&
& yl 0 0
< x21 0 0
&/
B
g’ x22 0 0
[g=]
&
= y2 159.99 9.134
T x31 0 0
&/
N
& x32 0 0
Q
&
= y3 39.99 9.134
bel
(e8]
g Y4 108.54 8.50
Z
=]
[<®)
Feo)
€
8 Y5 91.46 8.50
3

El 50 9,5
(¢}
g
g E2 0 0
~m
=
D

E3 0 0

bom 65bsBo Ned.2-ob Jglodsdolo  IFoMmTMmgdegdls s 8mdbdomgdegdl
60l 9e9dGHOH™M9bgey000 353MMd0L Mm3EH00BsE00L sTMEIBOL sSeEyMGOmAl
9399990 353450 0000LSM30L 9d69ds bobsBo Ne4.3-Bbg dmygzsbor Loby:
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3hommgdgro 1

X11=141,46 dmdbdsmgdgero 1

X12-108,5 i}
hom3mgdgwo 2 \ X 0
E1=50

X31 Y4=108.54
2 Ae— S\
y2=159.99
N ‘\ ~ 8eBbB>6BYEO 2
fo®Imgdgo 3 ‘ @ \ ‘
Y5=91.46
3539799 e~

X32=0

E2=0 8m0bsM9dgwo 3

e

Bobabo Ne4.3. 9Fo6dmgdeqdls s Imdbdocmgdegdl Imemol gengd@mmgbydyoom
353MH B0l Mm3EH0d0DoE00L 5TIMEIBOL 5EAMO0MT0 Fogs0mMOLOM30L

0909250 00q00s IFsMTIMIdgdLs s dMmIbTsMGOgdL TGOl
QOMOL 9dmd9b@obomgzol 5OLgdMo  I9Dw©39d0L 3060 Md90do
33035 OH0  99dGHOH™M9bgMa00l  2oyo3gd0lL  IMEFMWMdS @S FdlYdo.
3obbommwo  Fogowomosb  sMLgdMo  Jgbrmggdol  Jommdgddo 1
dhomIMgdgeo 1 dmdbdotmgdgenbg yool 141,46 333-L 8 gMo, Tgmeg
dmdbdoM9dgbg yool 108,54 933-b 513939 7,99 390G, bmwm d5BMDY
goolb 0 d3@-b. dgmeg FsMIMYdgo dsBIOBY gyool 155,99 dz@-L 9,134
090M0/33GHV0-50, beaerm dglsdg 8HoMTMgdgmo 35HsMBY yoob 39,99 d33)-
b 9,134 096/ 33BHB0-5, LogJL3MOEHM® goob 50 d33)-b 9,5 MYNG/33GLo-
om.

beerm 1 3mdbdomgdgero 1 8fomdmgdeologsb yomarmol 141,46 dg@-b
8 39060/333Lm-5©, 2 dmIBIsM9dg03 YoEmdl 1 (smdmgdeoloysb
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108,54 83¢%-1,5Mm 9du3MOEH0MMO 4o ML 3 AfoMBMIdEOLOYsb 50 333)-b
0906/33GbO-50.

53mblbol 8999, 39996580 5MLGdMW0 Y39wsHBY OO GHOMOTOL
dJmbg  gagd@B®mmabgtyos  sbsflors  Logdudm®GHMm®. 90bodbeo
d90MEMEMY0s  LBogwd3zo© MBS  IJPML  ghHMO  EEO® SO
05BOOL/9MHMO0 PVOM 5EMY 39330l dsDBOOL BMbJ30MboMgdSL.
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ols33bo

1. Logo®mggerml  gargdBH®Mmgba®ag@olzmwo  dsBMmol  3mb3mm9bEmwo
™330 mo  dmgol  Jgdm3sg3900Lsm30L,  gobolsbrgds  LoliEgdol
dm0smdol  9x39dGHMO™dOL  Jgxnslgdol  3M0GHgM0mdgdo,  93mbmdozmMo
95639690930l LEoGHOLEGH03MOO dmbo3gdgdol dobgzom 893ds39dw9w0s
dobo  3M8smdol  39d603996-930b6mB03MM0  9B9JEH0BMdOL  FgzoLgdols
0500935303160 IMEIO ©S YIS 9BIJEH0B6MBOL  3565T9EMHdO.
3993w 9bowos  Bodo@mzgwml  gugdBHemgbgcygdozwo  bobidgdol
dm0smdol  LY0dgEMMdy s 3H9dbo3Me-93mbmBozmeo 839690 gdol
©5©JO0m0  ©0bsdo3s. Bo3o6gdmmo  33¢9390056  ©oy0bs, MHmJ
LogJoOM3germl  gergdBHMmMgbgmagBoze dBoss BsDBMOL  oblbomdol s
30639696300l 306:Mm39030 brn®mdseeo 3bJzombomgdolsmgzols

2. 9w9d@H®mgbgeaools 05BMOL 3063796 96¢ 1w dmgby
29005L30oLOMZ0L  FBsYMABbOL  sbseoBds  sB396s, MMI  LodsGmgzgwrdo
5369 30Mmb0GM9dL 3505 3mb396EHMOMGdMwo 05Bs6MO, dobido
©M3d0boMgdmw0s 99dGH™Mgbgeao0l 58m©9b0dy doMH0mMSO
dfom3mgdgeo.

3. 30mb6316H96G Mo 99dBHOH™mabgMag@ozmo  dsBOmol  mGHIoMmgdols
fobsdommdgdolsmz0l 399650 BgdM0s Logo®mnggeomls
999GH™M9bgMH9BH03MN@o  BSDBOOL  Fobolosmgdegdol  LEGIGHOLEH0IMOO
Lo3OMPbMBM IMbs(399900, FglHogerowros LodoGM3gEml gegd@Mmgbgtyool
05BM0oL dmbsfoerg 1d0gdEHYOoL MM, sHoEo LOddWs3¢Mggdols Bodobsty
d09690mdol  dmbsi39d9dol @S 9w 9d@GH®Mgbgtaool  ImbIsMgdols
36Mabmbocmgdol Lox3wydzgwby 3LOMYOME0S 939460l
999H™M9bgMH0000 35FOHMBOL sboe IMPYI DY oILZOL 5930 MY,
399003395 3060330600 bgedg3mHgdgdom 35FMHMBOL 3063 GLMdS
2960LsBE3GMs 1 8ewb 33¢Lm-3g dsDMOL FobLBOL 9g39dEOMdS.
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4. 9909995390905 05HOOL M3GH0FoIOHO IMEIO O MbsdgmM3Y
9539353030600  Igm©gdol  godmygbgdoom  9MmMHomdol  3OMYMHTMEo
3900509Y393)0. 396005 Jobo LoMRGOE0s6MdS gegdBHOMM9bgMAO0L dsDMOL

439w dmbsfoerolsmzol, OMAMO3 3d940Q39wgdol 31939
25994000390 900L5mM30U.

5. 15doOmMZIml  gegdBHO™IbIMRIGOINWo  85BOOL  3MBINMIBGHY
dmgmbg  goslgwol  §obsdoMmmdgdol oMY MEOMIIWS©O
5OLYIMo  3OMIWGIGIOL 2oL FOYO® J399ysbsdo  39bmbom  Mbs
5306l ggdHHmgbyyool  BsBMOL  3MbINOIPGHN  BmEgw by
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4 | gb3sbgomo 1998 9356900 gbgPA™ doMsgs (OMEL)
5 | bogesbogdo | 1999 50LBH9MHsoL gbgMam doMss (APX)
1999-2000 | 58LGH9Msdol gbgem dodsgs (APXDE)
6 | 39635605 2000 W503(3030L 9bgMym doMss (LPX)
2000 936MM379mo  9bgMam doMgs (EEX)
7 | 3memmbgomo 2000 3mbgmol gbgMaym doMgs (PPX)
8 | Lagg®abygomo 2001 Powernext
5305 2002 23bEH®0ool gbgMam dodss (AAPEX)
10 | o@ogos 2003 0¢0oob 9696y dodss (GME)
11| oo 2005 E);}f\jﬂ%j'&(;)ob 9OMO EEO®M  s©M)  d5BIOO
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©36sGmo N2 (5)

3fom3mgdgmo 3m85360900L Gosbgzo GMAwgdog Fo®Mdmswagbgb J3ggbols
(56G3mgdols 95%-1s

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
0905 2 3 3 4 4 7 11 4
0IEn5M9M0 13 14 14 15 15 15 15 22
Bgbgomo 20 17 18 16 16 16 19 24
©5b0os >1000 | >1000 | >1000 | >1000 | >1000 | >1000 | >1000 | >1000
89635600 >450 | >450 | >450 | >450 | >450| >450 | >450 | >450
9LEGHMbgmo 2 2 2 2 2 2 5 6
0O bos 5 3 4 4 5 5 5 8
1ssdgMIbgmo 1 1 1 1 1 2 3 4
LsMsbagmo 4 4 4 5 >5 >5 >5 >5
0GHSM0d 79 83 88 92 105 114 | 167 185
3303Mmlso 1 1 1 1 1 1 1 1
WdBHI00 5 7 6 2 8 8 10 11
©@oB3d 5 5 6 7 7 7 8 9
@<9dlsgddmero 9 9| »>12 >12 >12 >12 >12 3
L) 30 30 40 57 61 52 69 68
doe@s 1 1 1 1 1 1 1 1
BogBmsbogdo 287 120 | 100 | 200 | 1000 | 1000 | 900 | 700
3LGHM0s 34 39 53 91 106 | 137 128 126
30gmbgomo 31 54 70 51 54 55 59 68
3OO 36 46 59 77 97 107 95 107
6mdobgoo 11 12 12 12 18 15 10 10
leremggbos 3 3 3 4 3 2 2 3
Lenmg3939m0 6 6 6 7 7 6 7 8
gobgomo 25 29 27 28 29 34 29 29
33900900 7 14 14 11 9 8 11 24
00 3M0EBym0 22 20 17 18 18 17 17 19
BM3z9305 161 165 175 _| 167 173 183 184
bm®H35300 2 2 2 2 2 2 2 2
0Bdgmo 148 172 29 30 36 39 69 60
L5doMmmggEm _ _ _ _ 12 11 11 13
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g439wsbg oo HsMm3MgdeErol LsdsbeMm fowo

3650 N2 (3)

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
B0 92% | 88% | 85% | 82% | 84% | 80% | 78% | 79%
Bgbgoo 73% | 73% | 72% | 74% | 74% | 73% | 74% | 73%
©sboo 41% | 36% | 33% | 54% | 47% | 56% | 47% | 46%
396056005 32% | 28% | 31% | 31% | 30% | 30% | 26% | 28%
bEHMbgomo 93% | 93% | 92% | 91% | 94% | 97% | 90% | 89%
0Msbos 85% | 83% | 71% | 51% | 48% | 46% | 37% | 34%
155dgdbgomo 100% | 97% | 97% | 95% | 92% | 92% | 92% | 85%
9b3sbgoo 39% | 36% | 35% | 31% | 31% | 22% | 33% | 24%
Lsg3M9bggmo 90% | 90% | 89% | 89% | 88% | 87% | 87% | 87%
0HOEO0D 46% | 43% | 39% | 35% | 31% | 31% | 30% | 28%
3303600 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%
WSB300 91% | 91% | 93% | 95% | 86% | 87% | 87% | 88%
WOoG3Io 80% | 79% | 70% | 70% | 71% | 72% | 71% | 35%
"baM9o0 32% | 35% | 39% | 42% | 41% | 42% | 43% | 42%
ogBs 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%
3gmbgmo 19% | 19% | 19% | 17% | 17% | 19% | 18% | 17%
3OGMROI05 62% | 56% | 54% | 55% | 56% | 49% | 52% | 47%
6nmdobgoo _| 32% | 36% | 31% | 28% | 28% | 29% | 34%
Lermggbos 50% | 53% | 50% | 51% | 82% | 53% | 55% | 56%
bErmgs39000 84% | 84% | 84% | 70% | 72% | 72% | 82% | 81%
8obgmo 27% | 26% | 23% | 26% | 26% | 24% | 25% | 27%
03900900 46% | 47% | 47% | 45% | 45% | 45% | 44% | 42%
©0EO dM0EBgmo 22% | 20% | 21% | 22% | 19% | 15% | 25% | 21%
Bemégga0 31% | 31% | 30% | 31% | 33% | 27% | 30% | 30%
b330 82% | 86% | 87% | 83% | 84% | 85% | 92% | 88%
0B Jgmo 45% | 39% | 38% _ _ _ _ _
Lsgdos®mngganem 34% | 35% | 34% | 42%
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©36s6mo N2 (©)

faools 3sbdogByg sbsewo IHo®mdmgdeol LolEgdsliosbh dogMmmgds

2007 | 2008 | 2009 | 2010
0905 154 | 500 | 1008 | 1610
096 gom0 3 92| 224 875
©sb0s 132 | 103 92 377
89635605 5900 | 5500 | 9632 | 11550
bEH™bgmo 27 40| 133 86
06360 472 52| 237 | 986
155896 dbgm0 109 | 334 | 155 857
9b3sbgmo 8766 | 5236 | 3133 | 4482
0G0 4657 | 5415 | 5215 | 4863
330360:mbo _ 50| 270 50
@OBHZ00 5 21 349 56
@OoB3d 26 53 61 41
¢dlgddme0 1 15 4 20
mba®gomo 154 154 _ 290
Bboghmsbogdo 1245 | 1148 | 1129 | 1194
3LGHM0s 381 | 1718 | 623 368
3mmbgmo 226 | 720 | 783 560
3OGHTI0S 633 | 792 | 1405 | 1452
6mdgboomo 727 67 | 332 52
Lenmggbos 10 96 56 56
Lenmg3s39m0 25 27 | 327 557
gobgomo 184 | 277 | 297 426
039009000 443 414 414 | 1578
00 3M0E9Bym0o 510 | 832 | 2045 | 5787
0B Jgmo 693 | 1107 | 3015 | 5002
LsgdsGomggem _ _ _ _
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©sbsGmo Ne3

LsgdoMmggemdo 0d3mOHEGH0MIdMWO gergd@HOHmgbycaool dmEmemdgdo J3gydbgdols
dobggoo 2001-2012 §F.

Glsgoo sBgER0R 360 bmdbgoo | oyddgomo | byme:
(Oemb @b 330b0) (Ogmb (Ogmb (Oemb
330L») 330b®) | 380L®) | 33GLo)
2001 §. 578.3 0 2189 0 797.2
2002 §. 511.6 37.7 190.4 0 739.7
2003 §. 667.5 0 212.3 0 879.8
2004 §. 803.6 0 474.6 0 1278.2
2005 §. 712.4 20.6 656.2 9.3 1398.5
2006 §. 465 19.6 185.8 106.6 777
2007 §. 177.1 107.4 0 149 4335
2008 §. 560.2 34.7 0 54.3 649.2
2009 §. 223.367 31.568 0.04 0 254.975
2010 §. 213.553 10.137 0 0 223.69
2011 §. 447.55 23.42 0.00 0.00 470.98
2012 . 517.05 97.54 0.00 0.00 614.59

U5d56M039¢09b gJu3m®EH0MmYdMmo gegdGHOHMgbymyool dmEmemdgdo J3gybgdols
dobggzoom 2001-2012 ;.

6mlgoo sBgER0R 60 Lbmdbgomo | oddgoo bge:

(O¢mb @b 33050 (Ogmb (Ogmb (O¢mb
330L) 330V®) | 330L®) | 330bo)

2001 §. 20.16 0 0 523.35 543.51
2002 §. 51.1 107.7 0 92.8 251.60
2003 §. 126.2 109.3 0 0 235.50
2004 §. 0 70.5 0 0 70.50
2005 §. 0 20.6 0 101.2 121.80
2006 §. 1.5 54.4 0 40.5 96.40
2007 §. 308.7 109.6 0 215.6 633.90
2008 . 432.5 30.8 0 216.1 679.40
2009 . 525.776 21.438 19.801 182.344 749.36
2010 §. 1116.865 14.343 89.446 303.589 1524.24
2011 §. 588.576 5.923 117.474 218.622 930.59
2012 §. 369.438 11.790 67.911 79.012 528.15
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©365Hm0 No4 (5)

396806s¢-30633560L 06 oL 33dmmgers 38967dGY LaaMMgdolsmgol 2013-2016 Y.

S 2013 . 2014 §. 2015 . 2016 .

% £ Bu%60b bbopddgdo jgg(;?) % | (%2 fﬁ;i % | (%2 fﬁ;i % | (%2 fﬁ;i % | ()2
% sg 2 » » »

2’8 Zi’;g;;jﬁggn 2030 lg 8809 | 10302 lg 883 10302 lg 883 10302 lg 882
1 dsbz03glo 3 10 0 0 38 0 0 38 0 0 38 0 0
2 Bodgmansgodgbo 7 0 0 13 0 0 13 0 0 13 0 0
3 o Bow@s3gbo 11 0 0 30 0 0 30 0 0 30 0 0
4 ] 45589303950 9 0 0 30 0 0 30 0 0 30 0 0
5 dsbz03glbo 5 4 0 0 10 0 0 10 0 0 10 0 0
6 37905%go3gbo 5 1 0 0 20 0 0 20 0 0 20 0 0
7 Bsbz03glbo 2 _ _ _ 110 1 1 110 1 1 110 1 1
8 @36L03gbo _ _ _ 98 1 1 98 1 1 98 1 0
9 565330390 _ _ _ 44 0 0 50 0 0 50 0 0
10 - 050390 _ _ _ 326 3 9 521 4 17 521 4 13
11 Q 3063 H0ds3gbo _ _ _ 0 0 30 0 0 30 0 0
12 303065760 3gbo _ _ _ 0 0 9 0 0 9 0 0
13 ®gHm30syMo 3gbo _ _ _ 2 0 0 9 0 0 9 0 0
14 {?:;’;?”6(’“ F6ob 2 _ 28| o 0 170 | 1 2 170 | 1 1
15 BoM3563gb0 _ _ _ _ _ _ 142 1 1 425 3 9
16 89335603960 _ _ _ - _ 17 0 0 200 1 2
17 wbrbo3gbo 2 _ _ _ _ _ _ 74 1 0 74 1 0
18 50535¢039bo _ _ _ _ _ _ 26 0 0 63 0 0
19 MEo3gbo _ _ _ _ _ _ 54 0 0 129 1 1
20 bmdo3gbo 2 _ _ _ _ _ _ 111 1 1 221 2 2
21 n 3bgz03glo _ _ _ _ _ _ 206 2 3 437 3 9
2 & | s060d6gmodgto | _ o _ 72| 1 0 13 | 1 1
23 350m39b0 _ _ _ _ _ _ 125 1 1 196 1 2
24 5Fo60bfiyscodgbo 1 _ _ _ _ _ _ 82 1 0 128 1 1
25 JooOmbo3gbo _ _ _ _ _ _ 116 1 1 182 1 2
26 53560obfiyseodgbo 2 _ _ _ _ _ _ 42 0 0 66 0 0
27 53560obfiyseodgbo 3 _ _ _ _ _ _ 20 0 0 32 0 0
28 DmIwmgmodgbo _ _ _ _ _ _ 94 1 1 147 1 1
29 sboardsansgodglio _ _ _ _ _ _ _ _ _ 21 0 0
30 bm@o3gbo _ _ _ _ _ _ _ 144 1 1
31 © 430M0ws3glo _ _ _ _ _ _ _ _ _ 2 0 0
32 B bsdgeodgbo _ _ _ _ _ _ _ _ _ 155 1 1
33 @9domg3gbo _ _ _ _ _ _ _ _ _ 87 1 0
34 05956039b0 _ _ _ _ _ _ _ _ _ 87 1 0
35 30Mbsm03glbio _ _ _ _ _ _ _ _ _ _ _ _
36 bgwgshsr®modgbo 1 _ _ _ _ _ _ _ _ _ _ _ _
37 N bgwgshsr®modgbo 2 _ _ _ _ _ _ _ _ _ _ _ _
38 b bmdo 3gbo 1 _ _ _ _ _ _ _ _ _ _ _ _
39 dsb303gbo 1 _ _ _ _ _ _ _ _ _ _ _ _
40 bromb3glo _ _ _ _ _ _ _ _ _ _ _ _
41 Q 5@35653gb0 _ _ _ _ _ _ _ _ _ _ _ _
42 ] (3939603gbo _ _ _ _ _ _ _ _ _ _ _ _
43 wbrbo3gbo 1 _ _ _ _ _ _ _ _ _ _ _ _
44 § Lbsemadgbo _ _ _ _ _ _ _ _ _ _ _ _
45 306MIbgm03gbo _ _ _ _ _ _ _ _ _ _ _ _
46 2024 _ _ _ _ _ _ _ _ _ _ _ _
47 2025 wbmbo3gbo 3 _ _ _ _ _ _ _ _ _ _ _ _
b GgbyGLo 103: lg _ | 11061 13 _ | 12620 13 _ | 14350 13 _
HHI 1529 13: 10; 843
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©365Hmo N4 (0)

3960x06se-30683560L 06glol gsdmmgms 389bgdsmg LsamMgdolsmgol 2017-2021 {.

% . 2017 §. 2018 . 2019 §. 2020 §. 2021 §.

’g% zcg 33%Mob bdogd®gdo b % | o2 deb % | o2 deob % | o2 deb % | w2 deb % | 2
3 9% 330bo 330Lo 330Lo 330Lo 330Lo

8 5OLIOIMWO LY MOJOO 10302 100 | 8809 10302 100 | 8809 10302 100 | 8809 10302 100 | 8809 10302 100 | 8809
1 dsbz03glo 3 38 0 0 38 0 0 38 0 0 38 0 0 38 0 0
2 Bodgmansgodglo 13 0 0 13 0 0 13 0 0 13 0 0 13 0 0
3 ] Joqns3glbo 30 0 0 30 0 0 30 0 0 30 0 0 30 0 0
4 ] 4o%093039b0 30 0 0 30 0 0 30 0 0 30 0 0 30 0 0
5 dsbz03glo 5 10 0 0 10 0 0 10 0 0 10 0 0 10 0 0
6 390509 wo3gbo 5 20 0 0 20 0 0 20 0 0 20 0 0 20 0 0
7 dsb303glo 2 110 1 0 110 1 0 110 1 0 110 1 0 110 1 0
8 @sOLO3gLo 98 1 0 98 1 0 98 1 0 98 1 0 98 1 0
9 50033039b0 50 0 0 50 0 0 50 0 0 50 0 0 50 0 0
10 s ©M05¢039bo 521 3 10 521 3 9 521 3 8 521 3 8 521 3 8
11| | | 3066085360 30 0 0 30 0 0 30 0 0 30 0 0 30 0 0
12 3mobsmeo 3glo 9 0 0 9 0 0 9 0 0 9 0 0 9 0 0
13 ®OHM30@omGo 3gbo 9 0 0 9 0 0 9 0 0 9 0 0 9 0 0
14 B5653560L o0l Log. 170 1 1 170 1 1 170 1 1 170 1 1 170 1 1
15 B9653563gb0 425 3 7 425 2 6 425 2 6 425 2 5 425 2 5
16 9()335003gb0 200 1 2 200 1 1 200 1 1 200 1 1 200 1 1
17 @ababoldglo 2 74 0 0 74 0 0 74 0 0 74 0 0 74 0 0
18 56535@039b0 63 0 0 63 0 0 63 0 0 63 0 0 63 0 0
19 SBmo3gbo 129 1 1 129 1 1 129 1 1 129 1 1 129 1 0
20 bmdo3glo 2 221 1 2 221 1 2 221 1 2 221 1 1 221 1 1
21 | | Bgebggodglo 437 3 7 437 2 6 437 2 6 437 2 6 437 2 6
22 ] 3MOMIbgmo3gbo 113 1 0 113 1 0 113 1 0 113 1 0 113 1 0
23 350m39bo 196 1 1 196 1 1 196 1 1 196 1 1 196 1 1
24 535600Lfgso3glo 1 128 1 1 128 1 1 128 1 1 128 1 0 128 1 0
25 3m6mbo3gbo 182 1 1 182 1 1 182 1 1 182 1 1 182 1 1
26 5Fo60bfiyscodgbo 2 66 0 0 66 0 0 66 0 0 66 0 0 66 0 0
27 5Fo60bfiyscodgbo 3 32 0 0 32 0 0 32 0 0 32 0 0 32 0 0
28 PDmdmgmodgbo 147 1 1 147 1 1 147 1 1 147 1 1 147 1 1
29 sbaardsansgodglo 85 1 0 85 0 0 85 0 0 85 0 0 85 0 0
30 bm@odglo 144 1 1 144 1 1 144 1 1 144 1 1 144 1 1
31 Q 43060039L0 22 0 0 22 0 0 22 0 0 22 0 0 22 0 0
32 | | | baodgwodglo 620 | 4| 15 60 4| 12 60 3| 1 60 3| 12 620 3| 11
33 1dsH©9390 107 1 0 107 1 0 107 1 0 107 1 0 107 1 0
34 05996539b0 106 1 0 106 1 0 106 1 0 106 1 0 106 1 0
35 300bs0039lo 80 0 0 96 1 0 96 1 0 96 1 0 96 1 0
36 bgwgsBs@o3gbo 1 120 1 1 144 1 1 144 1 1 144 1 1 144 1 1
37 ~ bgwgsbor®odgbo 2 83 1 0 100 1 0 100 1 0 100 1 0 100 1 0
38 B bmdo 3gbo 1 21 0 0 247 1 2 247 1 2 247 1 2 247 1 2
39 dsbgodglo 1 35 0 0 85 0 0 85 0 0 85 0 0 85 0 0
40 byombiglo 1000 6 38 1500 9 73 1500 8 70 1500 8 68 1500 8 65
41 Q 53565390 _ _ _ 79 0 0 236 1 2 236 1 2 236 1 2
22| | | gpgeodgho B B B 356 2 4 570 3 10 570 3 10 570 3 9
43 ° wbrbodglo 1 _ _ _ _ _ _ _ _ _ ‘ 0 0 ‘ 0 0
44 § Ubsewmsdglo _ _ _ _ _ _ _ _ 0 0 0 0
45 3MOHMIbgm03gbo _ _ _ _ _ _ _ _ _ 1 1 2 6
46 2024 _ _ _ _ _ _ _ _ _ _ _ _ 1 0
47 | 2025 | qybbodgbo 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
b Ggbo@bo 16277 | 100 _ | 17585 | 100 _ | 17916 | 100 _ | 18212 | 100 _ | 18584 | 100 i
HHI 708 657 638 619 599
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39680bsw-3063ddsbol 0bgdlol gsdmmgus 88969ty Loawgdolomgols 2022-2025 Y.

S 2022 §. 2023 §. 2024 §. 2025 §.
% . db dwb dwb dwb

%s‘;:: 8%60b bigbogddgdo 353;51; % | (%2 353;51; % | (%2 33;?1) % | (%2 33;?1) % | (%2
2’8 E:’g%i;jﬁ%:o 10302 18 883 10302 18 888 10302 18 888 10302 18 883
1 dsbz03glo 3 38 0 0 38 0 0 38 0 0 38 0 0
2 Bodgusgodglo 13 0 0 13 0 0 13 0 0 13 0 0
3 o Bow®>3gbo 30| o 0 30| o 0 30| o 0 30| o 0
4 & gobBga03glo 30| o 0 30| o 0 30| o 0 30 | o 0
5 d5b303gbo 5 10 0 0 10 0 0 10 0 0 10 0 0
6 3905%BgModgbo 5 20 0 0 20 0 0 20 0 0 20 0 0
7 dobgo3gbo 2 110 1 0 110 1 0 110 1 0 110 1 0
8 woMbo3glo 98 1 0 98 1 0 98 1 0 98 1 0
9 5653303gb0 50 0 0 50 0 0 50 0 0 50 0 0
10 < 5H05@03gL0 521 3 8 521 3 8 521 3 8 521 3 8
11 S 306(®0853gb0 30 0 0 30 0 0 30 0 0 30 0 0
12 30065160 3gb0 9 0 0 9 0 0 cl 0 0 9 0 0
13 0gdOm30wor®o 3gbo 9 0 0 9 0 0 9 0 0 9 0 0
14 E:g;?"ﬁ"b gooob 170 | 1 . 170 | 1 . 170 | 1 . 170 | 1 .
15 B963563gb0 425 2 5 425 2 5 425 2 5 425 2 5
16 83350390 200 1 1 200 1 1 200 1 1 200 1 1
17 brbodglo 2 74 0 0 74 0 0 74 0 0 74 0 0
18 5M535¢039b0 63 0 0 63 0 0 63 0 0 63 0 0
19 Sd)mo3glo 129 1 0 129 1 0 129 1 0 129 1 0
20 bmdo3glo 2 221 1 1 221 1 1 221 1 1 221 1 1
21 w0 dobggzodgbo 437 2 5 437 2 5 437 2 5 437 2 5
22 < 306mIbgmo3glbo 113 1 0 113 1 0 113 1 0 113 1 0
23 3500390 196 1 1 196 1 1 196 1 1 196 1 1
24 53560LFysoglo 1 128 1 0 128 1 0 128 1 0 128 1 0
25 FoOHmbodgbo 182 1 1 182 1 1 182 1 1 182 1 1
26 53560bfgoodglo 2 66 0 0 66 0 0 66 0 0 66 0 0
27 53560bfigoodglo 3 32 0 0 32 0 0 32 0 0 32 0 0
28 bmIgomodgbo 147 1 1 147 1 1 147 1 1 147 1 1
29 sbogdsansgodgbo 85 0 0 85 0 0 85 0 0 85 0 0
30 bm@03glo 144 1 1 144 1 1 144 1 1 144 1 1
31 © 43060s3gl0 22 0 0 22 0 0 22 0 0 22 0 0
32 ] bsdgeodgbo 620 3 11 620 3 11 620 3 11 620 3 11
33 w9domgdgbo 107 1 0 107 1 0 107 1 0 107 1 0
34 0og96039b0 106 1 0 106 1 0 106 1 0 106 1 0
35 30606500350 9% 1 0 9% 1 0 9 1 0 9% 1 0
36 bygsBsO03gho 1 144 1 1 144 1 1 144 1 1 144 1 1
37 ~ bgagsBor@odgbo 2 100 1 0 100 1 0 100 1 0 100 1 0
38 ] bmdo 3gbo 1 247 1 2 247 1 2 247 1 2 247 1 2
39 dsbgo3glo 1 85 0 0 85 0 0 85 0 0 85 0 0
40 bromb3gbo 1500 8 64 1500 8 64 1500 8 64 1500 8 64
41 ] 5@356539b0 236 1 2 236 1 2 236 1 2 236 1 2
42 & 6539603960 570 3 9 570 3 9 570 3 9 570 3 9
43 brbodglo 1 0 0 0 0 0 0 0 0
44 § bbseosdglo 0 0 0 0 0 0 0 0
45 306mIbgmo3glbo 2 6 2 6 2 6 2 6
46 2024 1 2 1 2 1 2 1 2
47 2025 brbodgbo 3 _ _ _ _ _ _ 0 0
by Ggbeyebo 18711 lg _ | 18711 lg _ | 1871 1g _ | 18757 1g _
HHI 593 593 593 590
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