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900900 99092900 MBOE0SIMO0 bBObIMEHJIOL 3bOOWgddo sGLYdIM
dmbs39990L Mbs FgotmEgl, MMIwol dobgzom, 3mb3MgE o bsbol

330006 @5 @BsMBgbo  gamgdBHermeo  396539BHMgdolL  FgLsdsdolbmds
3960l BE3MNd.

dgLsdg 05330 FoMIMAgbowo MOl Fggagdo s Tomo gobbowgs, ol
7GR gddos, 3obgmols Mga0mbol oo dsd30L  gEgdEOHMIMTsErIsx)00L
Jugeo 0dbs  g99m33 g0, Bsosbs3 ©oEObEs, MHMA LodsMmzgwrmdo
3obgmo  ghmoghmo  Mgaombos,  Lossy 3533 o 11033 dsd30L
999 EHOM509(39d0 Juggdo “VodoOomggeomls Lobgedfogzm
9994 GHOMLOLEHGISL”  (LBLY) 939360L. 935505, Jobgomol Mgaombdo Lbyg-U
0osblBy 960L ghmo 22033 dsd30L J3gLoyMo, 16 oo 11033 dsd30L
J39boa M0 s 32 oo 3533 359306 J39L5YMGO. 53555, Jobgomob
930mbols BosEro dsd3z0l 9egdBHOM9bgMaool Jugeo ghmo 22033 dsd30L o
bosdo 11033 dod30L  Lo3sghm  9e9d@GeMmssd3gdo  boHgdom oMo gds
(»,006530-2%, ,,339(9M", ,0MMO“ ©s ,EObM*). 2022 Farol dmbsggdgdom,
3obgmol M9gaombdo 12 39¢00 3mOMYgdEBOmboamm0s 9Ju3e)o@o30530
39039090, OHMIGms  KSIMOO  ©E©PIMEo  bLoddwsgzmy 66,35 Ty33)-bL
d950096U.

933193560l dog® LLg-Logzol MGBOEOSXMMO FgMowo odbs dofgMowro, Mol
Log3dzgBY3  3obgool  Ggyombols 35  Gsombdo 2017-2021  {ergddo
9099dGHOMgbgemo0ol dmbdsegdols xsdmemo dmbs39dgdo 0dbs godmmbmgzgoo.
LLg-b Foge 3330935MOLMZOL  MBOEFOINMSE  2odMYbogbowo  Fgmowols
Log3dgzgadg 06033939, OMI dmerm bmo ol 206dsgemdsdo  3sbgmols
6930mbdo  yz9wsbg  Fowowo  gugd@BHmmgbgeool  dmbds®mgds 0930l
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Go0mbdo 1304LoGMEYOS. OMEM byoo farobl 39685303580

999 EHOM9gbgeaools dmbdoegdol yz9wsbg dowsero dsB39b9d9wo 2019 9wl
©580gJB0MEs s 98,317,549 33¢/Lod 8950006, ob. 3b6. 1:

2017 | 2018 | 2019 [ 2020 2021
©50mbo
33¢/bo
ogwsgo | 92,937,079 | 97,410,773 | 98,317,549 | 97,270,872 | 93,929,890
b3 26,309,318 | 26,413,065 | 25,586,767 | 26,400,404 | 24,480,009

230X 9560 65,330,534 | 68,499,295 | 71,806,250 | 76,892,970 | 65,470,035
4395Mm90 32,115,448 | 33,673,676 | 38,603,869 | 41,045,756 | 37,354,333
@93 IbO 35,090,623 | 34,851,595 | 36,231,598 | 38,206,517 | 34,177,351
Lowbswo 33,988,682 | 34,291,969 | 35,263,554 | 37,091,260 | 31,085,204
©/Hgs6mm 24,849,330 | 25,473,762 | 25,991,333 | 26,381,620 | 19,066,381
LoQOMIX ™ 56,515,361 | 60,368,955 | 62,511,117 | 62,221,063 | 53,470,468
xo0o 367,136,375 | 380,983,090 | 394,312,037 | 405,510,462 | 359,033,671

O[O |IN N || [W[IN|=

3600 1. dmem brymo [erols 3sbgmols Ms0mbgdol gergdd®mmgbgMaools dmbdstgds

09wd30L Go0mbol o®owo dsd30L gurgdGHM™AMIsMoggdol Jugedo sGHob
M0 11033 dsd30L J39L5yE0 (,009e030-110% 9 ,Fobsboro-110%) s Lsdo
Bobw®o GHodol 3533 dsd30L J39LsM0 (,,39MPOYWSMO-35, L, MM~
35%, ,,655356M9o-35).
50bs603b5305, GMI LLY-Lgsb BoMdME 0bBMOTS30sDY WoyOEbMdOm,
o006y, ™Mgogol Moombdo 2017-2021 (ergddo  gargdGHemgbgtyool
dmbdo®qdol ©0bs303s 9M5)OR0305, o3 Mo30LMez5 IMdszs¢  fiewgddo
999 EHOMgbgMHo00l IMbIocgdol MomEgbmdol 3MHMbmBoMYdLL G0 gdl.
d9L50530b5, 19530l MY0MbOL dmerm bwmo {erolb 4963sg3wmdsdo ymz9gwro
030L 3™ EEOL EY-WFMOHO LOSMMIM030 IGHZ0MOM39d0L LO3OHMYbM DM
9mb5399990 LM M HM0MIYEH03 )0 F90MEO sBRM0TY. F0WYdIMO
39092900 ob. 3b6. 2-8o.
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e 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
333%/bo
096 7.56 7.96 6.38 7.94 7.96 7.92 8.12 | 10.26 | 11.32 | 12.36 | 13.06 | 12.36 | 13.68 | 13.70 | 14.58 | 13.68 | 13.02 | 12.96 | 13.42 | 12.62 | 11.52 | 11.62 | 10.36 | 9.88
0’)0?) 8.24 8.48 7.26 7.24 6.66 7.52 7.48 8.92 11.00 | 11.78 | 12.88 | 12.82 | 13.56 | 13.12 | 14.00 | 14.38 | 13.32 | 13.72 | 12.36 | 12.68 | 11.32 | 11.62 | 10.40 | 9.18
956 7.74 7.06 7.06 6.12 7.08 6.06 7.44 8.96 1094 | 11.12 | 11.08 | 12.18 | 13.64 | 12.16 | 12.12 | 12.12 | 12.12 | 13.08 | 12.12 | 12,70 | 11.18 | 11.54 | 10.36 | 9.34
936 6.82 6.70 6.40 6.76 6.72 7.14 7.56 8.74 | 10.20 | 10.86 | 11.90 | 11.00 | 11.96 | 12.38 | 10.46 | 10.54 | 10.64 | 12.18 | 11.02 | 11.98 | 11.18 | 10.54 | 9.86 8.78
350 6.12 6.46 6.64 6.20 5.88 5.18 7.54 8.42 10.06 | 11.52 | 12.08 | 11.38 | 10.66 | 11.14 | 11.08 | 11.06 | 11.18 | 11.04 | 12.12 | 12.28 | 11.52 | 10.90 | 9.74 8.48
086 7.80 8.06 7.38 6.42 6.54 6.26 7.06 8.74 9.76 | 11.32 | 12.86 | 13.70 | 12.38 | 12.28 | 13.74 | 12.68 | 12.06 | 12.36 | 13.64 | 12.68 | 10.68 | 9.90 8.52 7.76
o3 | 7.92 7.82 6.14 6.14 5.14 7.50 7.32 9.64 | 10.72 | 12.02 | 12.98 | 14.46 | 14.92 | 13.76 | 13.32 | 15.16 | 15.48 | 15.52 | 15.36 | 14.10 | 13.66 | 10.70 | 9.92 8.92
533 8.54 8.44 7.58 7.58 7.58 7.94 8.06 | 10.22 | 11.90 | 12.74 | 13.22 | 14.46 | 15.04 | 15.02 | 14.40 | 15.22 | 15.38 | 14.40 | 15.48 | 13.68 | 13.34 | 11.64 | 10.94 | 9.94
bOd 6.90 7.82 7.82 6.58 6.30 6.62 7.28 9.90 | 11.96 | 12.00 | 12.70 | 13.18 | 13.28 | 14.42 | 13.42 | 1430 | 13.36 | 13.76 | 12.86 | 13.20 | 11.12 | 10.22 | 9.16 8.10
(*)d(’f) 7.10 6.92 7.72 7.42 7.10 6.04 8.48 9.12 | 10.44 | 11.66 | 12.60 | 12.88 | 13.02 | 13.70 | 13.66 | 13.06 | 13.22 | 13.46 | 12.56 | 11.92 | 11.30 | 10.32 | 10.08 | 8.90
6(‘03 7.64 6.36 6.36 6.36 6.40 6.40 7.30 9.00 | 11.50 | 12.52 | 13.00 | 13.24 | 12.02 | 13.10 | 13.06 | 13.50 | 13.66 | 13.26 | 12.98 | 11.04 | 11.20 | 10.20 | 9.52 8.30
©I93 6.40 6.60 6.50 5.80 6.60 6.20 7.20 9.70 | 12.02 | 12.42 | 13.52 | 13.28 | 14.24 | 13.62 | 13.82 | 14.14 | 1444 | 1472 | 12.32 | 12.78 | 11.00 | 10.28 | 9.18 8.98

300 2. 19530l M30Mmbol dcerm buymo fjemols 356053e0Md580 Yym3ggeo m30l dmem EEOL EMY-MsTMMO 155500MIMOZ0

33300039000 LodMHMbmBM Imbszgdgdo




D9ws30L  G50mBol  g9dBB@gBIGR0l  EsGHZOGMIIBOL  ©s  LsdEmpbunbe
365803900L 6oL 399YE, 30O 9bIMEIHOINWO HILYOLIIOL FdMI3EY3d
23BbMO309ws,  LY0IBSE  OEROBES,  GMI  MgEregol  Mvombo  fywrol
M9LMOLYOOL  LOIOIZWOmD 9O 25dMOMBg3s.  MYOz0L  Mvombdo  fyarol
M9LOLYdOL LoI30MY GO B0BYHBO 0oL, HMI MIIEY 1JS30L Mo0MbTO
dbmrmE ®m®o  dgoMg  LBoddgrogMol  3gbos  8d9gbgdmero. gl 3gLgdos:
©wMm3m@o39L0 @5 ®dog9w3glo, OMIgms  x90MMO AT MO
LoddWs3zMggdo MOl 2.4 s 1.9 933 o 2021 gl domo dog®
3900399353900 gangdBHmmgbgmyool  xs3MMmTs  MomEgbmdsd 12,412,159
33¢/bo 89509065.

J. 09wo3do Bgdm  5sBbob Lo®figsgo LoLEJIOL  ogoLEBHMIWMEMmO SOBO
3o©O0L, MMIgog Lemg. ©Mobmsb (sbdgBHol  dxborodswodgdo) 0wmgdl
LomO39L8 @O  AOIRBOL  FMboEodseo@g@do LEOMWEgds. dobo  LogHmm
Lboa®dg sMob 1358 30 o obdg@Hol, mgwsgzol s e RSbol
3996030350393 gd0l 67,300 35 BsGIMOOL IMLOOFYs350 299m0ygbgds. 0
5Obol  dofjolb  ImOfyzol doBbom  sdmygbads  Fawrofool  gobogboyaro-
Bogbmmol  39Mom@ol ®59gbodg ™30l  ob3ogermdsdo  bgds, bmerm
Poofooll sbstbgbo 3gMmomo gl sObo Ma3mbdioms. J. mgEegls s o0
SObol L™z 65390MdsL GOl sbdgBHol ®sombdo 2014 fawl 9.12 8333
©53dMwo  BoddgogMol  3gbo  (,0bTgBHo3glo®) s89bs, GMIgwoi 50
3o0LEGHMIMOO  SOboL  fywoom  FoMoggds.  dgLodsdols,  sbrsbgwo
9MIsmgMmdom, fywol MHgbOLol 56 Jmbol godm, d. mgwsgdo 8 s6bHBY
39bol dd9b9dMdol 39OL3GJEH035 SV SOLYGOMBL. 580EMA, b FMm0dgdbMmLs

439wsDg 49950 gdMwo 39d603M-93mbmdozMMo 459mlisgswo, MM 5J
5®bTo sOLYOME0 Fyerol OHglOLOL MoMmEIbMds Fo0BIMEOML s J. Mgws3do

39L0L 36MM9JBHJOS Tgbodegdgo AobIL.

505150500, J. 09gs3do 56OBYOMOL »OJS30L 3033 gdlyEo
30006MHM39GHINOMEMA0MH0 BoEAO0, HMICOL 30MI30MH0 IB0TbMWgds
5oL 3obgmols  Ggaombol  AsldEHed0m  fyawol  OglmdLYdOL  dodm3zwg3s.
9M9m39, J- M9wsgzdo  sOLYIMBL  ,35bgOL  FgEoMm®i300L  LEALbYGHO®,



OMdgog  3obgool Mgaombols dslid@edom  fywol MglmOLgdolL  JoMrmZoL
53mBEGHOM@gOL. 53 ™G LALLM 30D0EGH0 @S oMb  30MHIES30MO
3009603530000 ©o©P0b©s, MMI Lemg. ©MOLOL Lomsgg boggdmdoEsb J.
095358009 D99 5¢sBboL LoMfysgz0 LOLEBHIIOL ogOLEBHMIWMEMO SObOL
399m5696d0 561YdMBOL I0bsMggd0, MMIIOOL SEAO0IOIMIMIGOOLS S
396059290990l 4om35eobobgdom dsmo {ymolb 29633990 GoMm©Ybmdol 5J
5ObTdo 999mIgz90s 9M0L Fgbodergdgero. gl dEobs®gqdos: ,dsfeblitol bgzo®,
»OMOEMY, ,brmEsdgbobgzo®, 930l Foes® s ,0WEHM . 53 8E0bsMYId0IB
dbmEmE 9. ,0WEHM* OO Ml BMEMMO, ©IbsMhgbo Mmmbo dobsdy
LgDMbMOO bsbosmobss s BMmgEbgds FBMEME  FoBITLYWO-Bogbwywols
3960m©gddo - ferol sbs®Bgb 39MH0mgddo Hywol botxo 56 Mdbodzbgerme
3399, 96 BogMHOM 56 SGOU.

330935 39MIgers 3.  LoEHM-bg,  Msms  dobo  Lsdem
30006MHM9b696Ma9303Mw0 3m@gbxoswo fgwofsol 12 m39Hg wowagbowoym.
Pobobgmo  0bxgm®MmBogos 33930l QologMdgEgdes® 3960  A90MOYIdS.
Lodfmbodm,  ,009wsz0L  3mA3gdbdo  30MOHMIYEIMOMEMYO0OO
LoYM0“ 53 80bsMgHY ©3306039d5L 1986 (erols 999y 950G Sfo®BMmgdL
@5 GgLodsdoby, dslBg  LoBmbMMo  figeol  boGxol  gobsbengdmaro
MBOG0SMM0 0683MEOT5300 96 sOLYOIMBOL. 580FMT, ,3569000L FGEPOoMESE00L
LodLbMOOL 965ddOMIGOMNIB GOMI© 0R9aTs 9JU39EOEOMMO 3393900
fowwofocob g3gersby figoewdgo®g s figowrby 3gMomegddo - 2022 fjewols
0909MH3w0sb doolbol Bsmgzgwom. gdudgoEoMo 33wg3990 Bodots 0
mmbo 306 dmerm  MHosbgzgddo, Mol OMLsg fywol bszool dbmdo
bgwbsfiym (OTT MF pro) odbs 959mygbgdmero. 5939 mbos 9006086mb, 6Hmd
99b3900E0MOO 33€9g35 BB LM, BIBBEOOSILMID sbeml, 08 5Ol
boog  §99e8080qdol 5896900l Fglodegdemds  sMLGdIMOL.  LadMHmgdGHm
095080009306 53 sObsdg dsbdogro sMoLb 1.2 30 s gMMIsbgml
doebosgbom 6 ©os s®bom Mbos ©Y39300MEIL, M3MS . ,OWEGHM -l

16



Pyamol  6535000L 4903390 G3MmEIbmdol dggwr  FsaolG®moH  sGBIO
9993905 dmbgl, ob. bob.1.

BobsBo 1. 3. oEEmbmsb LadMmgdGe Fgoedodmgdol s LsoMogyszom SMbols
256emaa00s

99b390E0MO 3319308 IMbsE7900 FbMWME MMbO MZ30L 496Toz3EMdSTo
(00909635¢00-05MF0)  TJAOM3E, M3 BsIFMOLO 5O MOl s LoFoMHms
©3bsMBgbo 8 30l IMbs(3999003 9OLYIMIPIL, Goms BadMmgddHm  39Lol
dogwo ol 296353c0mdsdo  godmddsgzgdmo  gangdGHemgbgtyool
509bMds BMUBEI© FobolsDZOML. Jglodsdols, gdudgoEoMo 33¢930L
BoGHOM900L @OMU, ,355900L F90MmMS300L LsALIHNOOL MIbSTIOMIIdOLS
5 ™. ,BIBHEOOSEIL” SOFOMOMOZ0 TMUBbEgMBOL godmzombgzom, golivyaro
@900l oLEBHMOOMWO odMmEEOWgd9d0 0dbs bg39WMdsdo B0MIOYICO
om0 gomzsobfjobgdom 9. ,0wEHML® fywol bsgool sdhgbowo G35
30L Imbs(399900 I9bEPMgdOm A560LIBMIMS, F9gaq00 ob. 3b6. 3-8o.
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Dyarob botrxo

# ™39

/4o
1 05635600 1.16
2 | gdgH35o 1.27
3 956G 1.73
4 33600 3.17
5 dsobo 4.19
6 03bolo 4.68
7 | ogwobo 4.02
8 | 930LG™ 3.34
9 | Loddgddgo 2.70
10 | mg@mddgemo 1.86
11 | Bemgddgeo 1.24
121 93998960 1.21

fowoméo

° L53og0Em 254

3b®ogo 3. 3. oMU figemol 653500l Gglv®lgdo

0. oML  fewom®o  fywol bsOxol  ©sygbol  8gdwgy,  LadmmgdE™m

306OMYgdOHMBoamMol  doge  2sdmdMdsgzgdo  gagd@BHmmgbgtyool
(5m©gbMds  2o60LsBP3MY, MobmMzoLsE, 306039 Gogdo, Bgs ©s J39s

00983990l 50T JOIMYJMOJI0 OYObEs. 93 Fgdmbzgzsdo Bgs 009330
046905 J. ®9gwogdo LodMmgddm §yowliogogo, bmwm dJggos dogzo - 4.
095380 La3MMYIEBH™M 3gLoL LoggbgMoGMEM Tgbmds. LodMHMgd@Em Jowlsgbol
Lboa®dg 7.82 30 0469ds.

5doL J900gp, Mmmbo Fo®IMgdEol GHWEOBdOBs-g9bgMsG™m®ol (,GEPPERTS,
»~GUGLER®, ,VAPTECH® ,VOITH®) &9d60316-930bmdozmeMo sbsgrobo
BoGo®s o dmbogdgdo 9MHmdsbgml d9s®qs. 99009000 06335, Grnd
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0BMEs300L  3sbol,  Lsghom  fmbolb, GmGd0bol dsMao  Jdggool
3M993303096@0L, 2969GsGHMMOL oMo Jdggdol 3mx03090EHO0L s FBsLOL
dobgz0m Bs)39009bm 5B396909e0 gMTobmer 3mB3s6os “VOITH-L” 3Jmbos.
d9L50530b5, F90MBs 58 AHocmBTMYdOL 3gEEHMbol GHodob 2 3swo 7,5 933¢
LoddWs3mOL  LEARIBS  LobJOMbMWo  BHMOBOBI-49bgBsGHMG0,  BMIOl
3996037900 356039BHMIPP0@L 0033935, OMI Ny GHYOBOLOL @ N6
396965GHMOM0ol o600 §999gdol  39x803096@gOL d9dgao 3603369ermdgdO
5430: N = 0.95, 1,45 = 0,983.

39Lol  dOMOMOEO  J9JAHOIWo  FM[YMOIOWMIJOIOL ©O BMOIMWS-3-0l
y39ws 36093690l LoEOEOL sPQBoL 8939y, LEdOHMgBH™ 3gLol BogM
39903998539099c0 oI H3MOL VOVIMHO, M3049M0 S Heror®o Looggdol
3o0mm3mog  ddbs  dglodergdgero.  sbgo®odgdo  “Microsoft  Excel”
300330993 9OH Y 36MyM53530 d9LErmEs. 0M9d30L 50mbols
993 GHOMgbgemao0ol ImbTsMgdol LodMmMAbMmBM dmbs3999d0 93 LodMMgdEH™
39L0L S MYEs30L Ms0MbIo 9MOME0 MM 390l Joge o3I Ts39dw9o
999 EHOMgbgMH00L LodMmMAbMBM Imbs39dgdl Jgs®m®s, 99ga)d0 ob. 3b6.
4-8o.

LO3OMYJAH™ 3960L HeromE FHowdo gugd@MHMgbgeyool godmd)dsgzgdols
LoOYgOOL 5bg9Mm0dq00L 3900099, dbol 999 GHOMbOYMOOL
33093900l Tgbodergdemds 2o60LsbBM3M, MOLMZ0LsE, 30M39w Moydo,
5RA0WAEYOIMHIMBS oAby @ oo  Lo3MMOHEObs@Mm  Fmbyizgdgdo
39360m305. 9906Bs . 09ws3do LadOHMgB™ 39l 08EYOMY BHIMOEGHMMO0Y,
ooz  dBob 2odmlboggdols Lsdwomm Looggdol (Ht) goblaboBmgzmo
Docrofool yzgws m3z0l dmerm Gogbgo 9go6bs.

353935¢0399600 dm©9Erol IgMEOMEMQ05Hg YMHbMdOm, 45dMmmM3egd0
»-Microsoft Excel” 3m3309&g6Mwe 3OHmyMsd530 dgbdvyens. 990093900 ob. gb6.
5-8o.
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039 | 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
333%/bo

056 0.6 0.2 1.8 0.2 0.2 0.2 0 -3.71 | 477 | -5.81 | -6.51 | -5.81 | -7.13 | -7.15 | -803 | -7.13 | -6.47 | -6.41 | -6.87 | -6.07 | -4.97 | -5.07 | -3.81 | -3.33
0')06 0.4 0.4 0.9 0.9 1.5 0.7 11 -1.74 | -3.82 -4.6 -5.7 -5.64 | -6.38 | -5.94 | -6.82 0ol -6.14 | -6.54 | -5.18 -5.5 -4.14 | -4.44 | -3.22 =2

356 2.1 2.8 2.8 3.7 2.7 3.8 3 0.87 | -1.11 | -1.29 | -1.25 | -2.35 | -3.81 | -2.33 | -2.29 | -2.29 | -2.29 | -3.25 | -2.29 | -2.87 | -1.35 | -1.71 | -0.53 0.49
936 7.6 7.7 8 7.7 7.7 7.3 7.6 5.51 4.05 3.39 2.35 3.25 2.29 1.87 3.79 3.71 3.61 2.07 3.23 2.27 3.07 3.71 4.39 5.47
350 8.3 8 7.8 8.2 9 9.07 6.71 5.83 4.19 2.73 217 2.87 3.59 3.11 3.17 3.19 3.07 3.21 2.13 1.97 2.73 3.35 4.51 5.77
086 6.6 6.4 7 8 8 7.99 7.19 5.51 4.49 2.93 1.39 0.55 1.87 1.97 0.51 1.57 2.19 1.89 0.61 1.57 3.57 4.35 5.73 6.49
o3 6.5 6.6 8.3 8.3 9.4 6.75 6.93 4.61 3.53 2.23 1.27 | -0.21 | -0.67 | 0.49 093 | -0.91 | -1.23 | -1.27 | -1.11 | 0.15 0.59 3.55 4.33 5.33
533 5.9 6 6.8 6.8 6.8 6.8 6.19 4.03 2.35 1.51 1.03 | -0.21 | -0.79 | -0.77 | -0.15 | -0.97 | -1.13 | -0.15 | -1.23 0.57 0.91 2.61 331 431
bgd 7.5 6.6 6.6 7.8 8.1 8 6.97 4.35 2.29 2.25 1.55 1.07 0.97 | -0.17 | 0.83 | -0.05 0.89 0.49 1.39 1.05 3.13 4.03 5.09 6.15
(‘)d@ 34 3.6 2.8 3.1 3.4 4.6 2.03 1.39 0.07 -1.15 | -2.09 | -2.37 | -2.51 | -3.19 | -3.15 | -255 | -2.71 | -2.95 | -2.05 | -1.41 | -0.79 0.19 0.43 1.61
6(*)3 0.4 1.7 1.7 1.7 1.7 1.7 0.8 0.4 -4.45 | -5.47 | -595 | -6.19 | -497 | -6.05 | -6.01 | -6.45 | -6.61 | -6.21 | -593 | -3.99 | -4.15 | -3.15 | -2.47 | -1.25
93 0.5 11 1.2 1.5 1.6 1.7 0.7 0.5 -5.15 | -555 | -6.65 | -6.41 | -7.37 | -6.75 | -6.95 | -7.27 | -7.57 | -7.85 | -5.45 | -5.91 | -4.13 | -3.41 | -2.31 | -2.11

gbMowo 4. 1ges30L H30MmbIo sHGLYdMEo mMo 39LoL s LadMmgdEem 3gLob Jog LsdBHMabMBM gsdMIMTs390vY0 S Y30l

(50060 dog6 1553MHMAbMBM gamgdBHOMgbgMHool AmbIsMgdols dsemsblso




Loss | 31056 | 28mgd | 313s6¢@ | 30536 | 313s0 | 30036 | 3loge | 3lsyg | 30Uy | 3lemg | 306my | 3lwg3
o0 | 33/8* | 3¢/ 3/ 30/ | 3/ | 3/0* | 3&/? | 3/ | 3¢/ | 3/ | 3®/0* 30/0?
1 0 0 0 0 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0 0 0 0 0
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Abstract

The World has been facing a strong tendency of climate change during the
last five decades, which deeply affects renewable energy resources. Since 1986, in
Georgia, including the Kakheti region, hydrology observations have not been
conducted on most rivers having small and medium hydrology resources.
Therefore, nowadays, renovated information on those rivers is not available.
Herewith, existing researches on solar energy resources are also outdated, because
the Ministry of Energy of Georgia mostly refers to outcomes of a research made in
the 1980s. Given changes in climate conditions, these old researches can not reflect
the present situation properly, therefore, there is a lack of interest from investors
and these renewable energy resources have remained inapplicable. That is why,
expedition research has been conducted on rivers having small and medium
hydrology resources in Telavi and Akhmeta municipalities, whereby the yearly
amount of watercourse of a river Ilto has been determined. Also, in a specific area
of Telavi municipality, the yearly amount of solar radiation has been estimated.

After research of hydro energy and solar energy resources in Telavi
municipality, the condition of the high voltage electrical supply grid has been
inspected, whereupon balance of electricity production-consumption and yearly
power transmission losses have been determined — Telavi municipality consumes
the highest amount of electricity in Kakheti region. Besides, in Telavi
municipality, only two small hydropower plants have been functioning at
the moment, which means, that in Telavi municipality the vast majority of
electricity is transmitted from the external high voltage electrical grid, which is
related to power transmission losses. In Georgia, in 2021, the highest amount of
power transmission losses were stated in the Kakheti region (5.4%), wherefrom
Telavi had the highest quantitative share of 25% out of all municipalities.

The dependency on external high voltage electrical supply grid raises
difficulties of reliability of electricity supply and energy security to Telavi
municipality because in the course of bad weather shortcuts and power grid
systemic breakdowns, Telavi municipality remains without electricity. Therefore,
due to the above-mentioned problems and to lower power transmission losses,
solar and hydropower plants have been designed in Telavi municipality. The
hydropower plant will be fed by the water flowing in the main channel of the
Zemo Alazani irrigation system. At the moment, the hydrology of this system is
fully utilized. For that reason, specific infrastructure should be organized near to
village Chachkhriala, for some amount of water from river Ilto to be passed to this
irrigation system and flown down to the designed hydropower plant in Telavi.
Installed capacity of the hydropower plant will be 15 MW, whereas solar power
plant — 11 MW.

35 kV substation has been designed in a powerhouse of the hydropower
plant, where produced electricity of these two power plants will be collected. This
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substation will be connected to a 35kv substation “Kurdgelauri-35” with a 35 kV
underground cable. The existing overhear line between substations “Kurdgelauri-
35” and “Telavi-110” should be replaced with a new one having a bigger conductor
section, so for the produced electricity of the designed solar and hydropower
plants to be transmitted to the high voltage power grid safely.

Produced electricity from the solar and hydropower plants will fully cover
the electricity demand of Telavi municipality for six months (April-September),
whereas during 24 hours of each day of remained six months, 18 hours will be
fully covered (00:00-18:00), but another 6 hours (18:00-00:00) electricity
consumption will be higher than production, thus, missing amount of electricity
will be substituted by external high voltage power grid. The yearly amount of
produced electricity from these two power plants will be 119,301,960 kWh, which
will be more than the yearly electricity demand of Telavi municipality by
28,130,076 kWh.

The designed hydropower plant will be equipped with a function of black
start to increase the reliability of the high voltage electrical supply grid of Telavi
municipality, which allows the power plant of working in an isolation regime, so
Telavi municipality will be supplied by electricity in the events of high voltage
power grid systemic breakdowns and bad weather shortcuts.

Research showed, that after the grid connection of solar and hydropower
plants, Telavi municipality will become energy independent and power
transmission losses in the Kakheti region will be reduced to 4.05%.
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