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396mb39d™md0om g0 Falom gobmogligdosb sGovoMgls 89-10 EOOLS S 565492305691
99-15 BsdMBsm EOLS JLAL MO39 3gmal L3306yl sbRMOTOL Loy sGM obbowzsls. Loy sGm
396bo30l MmMsbobYdsLs s BoGHOMmYdsBY 3sbIbolidygdgwos go®mgdml o330Ls s LMEol
39996B9gMd0L LodobolE®M. L3M30ba0L Aob(EboIdOL MYYOLEHMSEF00D sG> MgL 26-9 OOLS
5659930069l 30-9 LsdMTom  ©EobLs  LBsobobGHMm™M  AoL3gdL  LgMm30byol  sL33BsL, MMIgeos
93030905  FobobBHMOL 060300 OHO  5EIOBOLEHMIEFOIE-BTIOMNWYGOM0Z0  5JBHOO.
133060l 33600 FobolsbMaMYds ABT-0l b0l FMIBIEYOOLMZOL LoFoMm 33¢g39d0U,
dmb3M390900 s dgLsliHogero 0bxm®mAsizool sdmbsmgawo.

15d3056MB0L  QoBbMOEF0YEdOLLL  Fmborm©bgywos  ©@s g3 3OMEgldo  EIGHIWBISE
d9LHogwoo 04b9ds 89990 Lobolb Bgdmddgwgdgdo:

*  530MbGBIOHM 359600 35369 6030009MdgdOL GFOL0YDO s BASMOOL Yog3MEILYdS;
o H99mgddggds 39Memy0® A56M9dmbY;
e 999mgddggds fywob go0gdmby;

o H99mgddggds B0MWMYOME® 256MgdmDbg, o0 ImEOL I39bsMgme Logsdbg, 3bMzgwms
Lobgmd90Bg s o LB 5EYOgODY;

o 999mgddggds 6050l Boymnog® 39659, ©00bIMMYdOL MHOL3NdO;

¢ 30D H-sbTszEOH0 Bgdmddggds;

e b56MBgbgd0olL Fo0dmddbol s doMm30l F9gas© dmbowmbywo Hgdmddngds;

o Hg9mgddggds 50530560L X BIOMGEMBSLS O MBIBOHPMYdSBY;

o 999mddggds  5HOWMIMH030  JMLobgmdol  3bm3zMgdol  306MHMdYODY,  gwgdBHO™
35360 M0 39wl 53MFIWYOd;

e 999mgddggds LoEEMIBL3MMEHM b5350g0bY;

o H9dmgddggds 5MLYdME 06RMILEHOIIEHIOME md0YdE9dDY;

*  0LHMOOYW-3ILAHYOYL 1 5OFIWMOYH dJREwgdbY Bgdmgdgwgdob HGolizgdo;

o 3993000 Bgdmddggds.

369JAHoL 50 dEYOIMIMOOEIB s  BoLIBHedgd0Ib  godmIEobatry  BHEMBLLLLEBOIOM
b90mg090905 MboEMmEbYEo 56 (0L s 5600l FMIBOEIBOL 3MM39LTd0 56 FoBobOgds.
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121 bagseoggeml gs®gdmlicos3300m0 396mbdgdenmds

§0bs9g0sMg 1330620l 96a56MH0F0 FMBsYOME0s bodsBM3gEMl 356mbols ,45098mbsE3000

99535L900L  3m9JLo“-l  BMMbM369d0OL  TgLodsdobo. AoM©s  STobo,

133060l 3Mm39Ldo

2300035¢0b{iobgdmwo  0dbs  Lodo®mzggaml Lbgs  go6M90mbs3gomo  356mbgdo.  Lojos®mngzgwml

239699mbs330000 356Mmbgdol Bmlibs dmEgdmeros sbMowdo 1.2.1.1 s sbMoedo 1.2.1.2.

gbMoo 1.3.1.1. LogsGmzgE™ml 2sM9g3mbisE3000 Jsbmbgdols Bsdmbsmzgsro

doggdols bsdmene
56056,
facwo 396mBob slisbymgds bsGgaoLEBH®E0M M0 30000
1994 LogoOmMzgeml 35bmbo bosagol sEgol dglsbgd 370.010.000.05.001.000.080 16/07/2015
1994 Logdo®mm3gaml 306mbo Lssg@mamdowm gHgdol dgbobgd 310.090.000.05.001.000.089 24/12/2013
1995 bogo®mggamb 3mbbgodmaos 010.010.000.01.001.000.116 04/10/2013
1996 Bodo®m3g9emb 356mbo g56gdml s3g30oL dgbobgd 360.000.000.05.001.000.184 11/11/2015
1997 LodoMmm3zgemb 306mbo 3bmggEms bsdysGml dgbobgd 410.000.000.05.001.000.186 26/12/2014
1997 Lodo®m39emb 356mbo Fyamol Gglabgd 400.000.000.05.001.000.253 26/12/2014
1999 Logdo®m39emb 356mbo 5@MbggHEo 359MHol o330l 420.000.000.05.001.000.595 05/02/2014
dglisbgd
1999 Lodo®mggemb Gyob 3mogdbo 390.000.000.05.001.000.599 06/09/2013
1999 Logdommzgaml 3obmbo bsdodo bogmoghgdgdom 040.160.050.05.001.000.671 06/06/2003
39903990 B0560L 5bsBsMEMIdOL Fglisbgd
2003 Lago®mzggaml fomgwo balbol s fomgeo foabol 360.060.000.05.001.001.297 06/09/2013
dglobygd
2003 Logo@mggamb 3sbmbo 60ssggdol 3mblgmgsools s 370.010.000.05.001.001.274 19/04/2013
Bogmz3096900L 50965~ dxMmdglgdOL Fgbsbgd
2005 Logdo®mg9wmb 3sbmbo eogbbogdols s bgdommazgdol 300.310.000.05.001.001.914 11/11/2015
dglsbgd
2006 Lodo®omggaml 3sbmbo ,,bogdo@mgzgamlb Brgols s dobsmgome 400010010.05.001.016296 13/05/2011
65306900l 9371w 0Mmgd0bs s LsobgobGMm
©5(330L dglobgd”
2007 bogo®mggemb 3sbmbo gzmarmyom®o gudgmGobols 360.130.000.05.001.003.079 25/03/2013
Adglsbgd
2007 Logdo®mmnggaml 306mbo Lsbmysmgdmozo 470.000.000.05.001.002.920 11/12/2015
X563OMIE™BdOL dglobgd
2007 LogdoMmzgaml 3obmbo 3@ Mo 399330MMdOL 450.030.000.05.001.002.815 26/12/2014
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Adglsbgd
2014 LodoMmmN39eml 306mbo Lodmdowsgm MLsgOPbmgdOL 140070000.05.001.017468 16/12/2015
dglobgd
2014 656B369d0L dsHm30L 3mEyduo 360160000.05.001.017608 19/02/2015
2017 Bodo®mzggemb 3o6mbo ,,40Mm98mbsEg000 d9535L9d0L 360160000.05.001.018492 07/12/2017
30@ggbo’.

gbMoo 1.3.1.2 bsgsGmngzgeml sGligdrero 35673mlis330000 356Mmbrgdammds

LodoM39 ML 39eMMO0 BEMEOOLS S Bovgbol  3MBLYMZo3E0L LETIOPNEGOIM0ZOE 3MYAYOMIOL
L5doM039ML 35O g6bEGHOL dogem 1994-2011 fergddo d0mgdEo Msdgbody 1s356mbgdwm
5d@o. 9608369 mzsb0s LadoMmzguml 309D0gbGol ©sagbowrgds Ne 303 (2 dsobo 2006)
»B3gdoMmM39wmb fomgwo Bmlibol ©sdEH30Egdol dglobgd®.

396mbo ®5GOO

396mb0 05369 MmG060B39d0Ls6 d39boMgms o330L Tglisbgd 12.10. 1994

396mbo iMoo BHyBoEMM0gdol LolEgdol Igbsbgd 07.01. 1996

3956mb0 bn®sGHoreo 5g&Hgdob dgbobgd 29. 10. 1996

396mb0 39e®o 303bogro d9bgdoL dglobgd 26.12. 1996

396mb0 Lobgedform g3mewmyom®o gdbdgdEobol Tgbobgd 01. 01. 1997

396mb0 25699mbs330m0 woEg6B0gdol dglsbgd 01.01. 1997

396mb0 30bgmol oMo GghoGm™mHogdol 9ddbols s 09.12. 1998

9969x 396 0L dglabgd

35369 MmM560B3gd0Les6 I39bsMgms @30l 396mb3o 16. 04. 1999
(3300¢90900L5 s sT5GYOOOL Fg@¢sbols Tglisbgd

AYob 3mgdbo 22.06. 1999

L5goOMZgEMl 35M9dmMbEs330m0 Jd9gdgdoL gMmzbryeo 19. 06. 2000

2039>
396mbo dofjgdol Jgarom®ms3ool dglsbgd 16. 10. 2000
396mb0 mdoEobols s dobo dg0masmgbol bsbgwdform @gob 10. 11. 2000
BbolLs s 33969 botRoMdgdol ©sE30L bdgEosW MO
©mbolidogdgdol dgbsbgd
396Mb0 3O} Mm3-boMog ool gOm3z6wo 356 30L glsbgd 28.03. 2001
396mb0o 3mBgd0L o330l Lobgadfonm 3mbEMmEOlL dglsbgd 23. 06. 2005

LodoMm39wml IegmMdol dogh bgedmfjoMowos 360d369wmgzsbo LogHmsdmMolm 3mbgzqbizogdo
5 36535¢dbM030 bgerdg30egd9gdo:
*  39M0 dMbBgdoL BoMboly s BEMEOL LogOHMbgdo Iymao LobgmdId0m LogMMSTMGOLM
39FMmdOL 3mb39630s (CITES 1975; universal)
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306396305 30MWMy0mM0 IM5350RgM™M36900L dglobgd (Convention on Biological Diversity

1992; universal);
936™3533060L 0MgJEH035 350039BHJool dglobgd (European Union Habitats Directives 1992;
regional);

65Ol 3mb396300  LogMmsdmMobm  360dzbgermdol  FoMmdEgbosbo  GHgModHmEmogdob,
39bbo3MmGgd0m fiywol gMobzgmgdol, dgbobgd (Ramsar Convention on Wetlands of

International Importance Especially as Waterfowl Habitat--Ramsar Convention; 1975; universal);

306396305 AbmBwom 3MwEHWMOHWWwo ©s dbydMozo 99933000MJMdOL o330l Tglobgd
(World Heritage Convention; 1972; universal);

239903056900 gM9gdoL Bo®hm-3mb396305 300035@0L (33e0gdol dglobgd (United Nations
Framework Convention on Climate Change 1994; universal) s 30m@mb 3OmG™3mwo (Kyoto
Protocol do@gdwaros 1997, x 96 56 5oL doensdo);

306396305 936030l 3900 396930l O ¥96906030 3500@9EJOOL dglsbgd (Convention on
the conservation of European Wildlife and natural Habitats 1979);

306396305 930™30L Wsbdsx3Egdol dgbobgd (European Landscape Convention 2000).

155g5M39¢ ML 356M9dmss330000 BGsbsOEHId0

0658090569 9635600l ©s3w9d53900L 3MM3gLT0 FoMgdm Mmd0gdBHIO0L (boss0, Fyswo, 35960)

bs®olbol  3935L9d0Lsm30L  A5dMmYgbgdo 9900 39M93mbEs330m0  bEBEIOEHId0  (0b.
3b®owo 1.3.2.1.):

3b®ogo 1.3.2.1. 3569933000 LEBEIOEJdOL Blsbs

domgdol 6035300 ©M3)dgbEol @solabgwgds LsMYROLEAMSEF0M JMOO
56000
31/12/2013  |Bgdbogm®o  GgawsdgbBo - Lbodedmggmml  bgpsdomyero  fywrgdol

BOBAMOIOOLYE b FqLabgd”, sd 1 Logo® I 800536:™BOL
3006d7)HB0LIYB dE30L Bglsbgd®, THIOEIVYWOS LogsOMZIE ML cd3(MBO! 300160070.10.003.017650
IN°425 oapagbowgdoom.

03/01/2014  |39db03M60 Ggawsdgb@o - 0003339083900 Ifymdowmdol gbdeodsEool 300160070.10.003.017590

[gLobgd“ ©s9BH3I0E0vY05 Logdo®mzggerml 3mogmmdol Ne21 sy gbowgdoom.

03/01/2014  |39db03MG0  Ggasedgbdo - LoMbgwlsydg  d9BHINOME®MEOME  306MdYdI0) 300160070.10.003.017603

OBINLBgOMo  359M0L o330l GgLsbgd”,  ©IBHI0EIOM0s  LadsGmgzgermly
000530:md0L N8 sygbowgdoom.

31/12/2013  |39db603m60 Mr9es39bG0 - ,,0¢ TGO 359630 35369 5030009MYdMS BLZOIS| 300160070.10.003.017622

51533900 3983MJ3930L BMMTGOOL  A5565M0gd0L FJNMEO3S*, WIIBIOEIOME0
Logdo®mN3zgeml I0sgmmdol Ne408 oy gbowrgdom.

06/01/2014 396039960 BYR5396G0 - ,0GHTMLBIOMO 35960l s006INMIBOL LB sE0MbsGEO|

Hogdol  obggb@@obgool 8 “ sB30690 Bogo® 0
fiyo6mgtob  obagbidetotbagoob  Bgmneoeg’,  @bdgosabawes  Ladbmgiee 300160070.10.003.017588
0005360:md0L Ne42 sygbowgdoom.
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03/01/2014

39M90mbEs330m0  B9db03MMo MHYawsdgbBHo - 9330S LogoMmmMzgEMmy
0005360™d0L N217 sagbowgdoom.

300160070.10.003.017608

14/01/2014

399603960 HgawsdgbGol - ,350mgdmbmgol 304gbgdrwo Bosbol gablsbrz®ols
(390006g56M03900L) 3gMEO3s*, ©IIHI0EIVIMW0s Lado®MZgEml  megz™MdOL

Ne54 @osygbomgdoom.

300160070.10.003.017673

31/12/2013

3996039600  BgAwsdgbBo - ,90063dMHIdoL  bGsEombsMmo  FysHmgdowsb
5GIMbEgMe 359630 FoxMd393900L BSJBHMBM030 MoMmEIbMdOL gsbLaBLIMOL
0bLEBHOIYBGHWo FgmEOL, ©B0BINMIBOL  LEHsE0MbsMWo  [gsmrmgdosb
5@3mbyghme 359030 goxMd393900L  BodBHMdM030 Msm©rbmdol  sdwygbo
139E0sYHO 250bm3-Ls3MbGHOMmE™ 33505@¥MOL bBHobIO GO
Bodmbomzgools s  sd0bdnE@mgdol  LEsgombsOMo  FysMHmgdowsb
399bmmyon®o 36Hm3gLbgdol dobg300 o@GINLBIHE 35900 A98MI3939d0L
B5JHMIM030 MomEgbMdOL LosbadMGOBM FgNMEO3S”, FBHIOEIOWL0s
LodoONZ3geml Jsgmmdol Ne435 opgbowrgdom.

300160070.10.003.017660

31/12/2013

99603960 M9awsdgb@o - ,0093BF ML s 1930 B0l o330l Fglabgd®,
593303909900 bogdo@mggerml dmsgmmdols Ne423 spgbowgdoo.

300160070.10.003.017645

31/12/2013

&9dbozmdo  Ggawsdgbdo - ,39009M900Lb  MLoBGMbmgdol  Jgbobgd®,
5333033909905 bogsMMN3geml Jmszmmdol N°450 spygbowmgdoom.

300160070.10.003.017633

31/12/2013

399603960 HgawsdgbEHo - 6050l BogmzogMgdol MOl yoblsBE3MmOL” s
,005@50L  3MbLYMZo300Ls S BoygmzBogHgdol Imbo@mMmoyol” ©gdEgd9dO,
5333033909905 bodsMMNZgeMml Jmszmmdol N°415 swygbowmgdoom.

300160070.10.003.017618

31/12/2013

399603960 Ogyedgb@o - 6050l bogmzogmo 8gbol dmblbol, dgbobgol,

399tmyggbgdolo o G931 GH035300L  Tgbobgd®, ©s9B30EIdWEos  LogoMmmM3gEM
0005360Md0L N2424 o960 9d00.

300160070.10.003.017647

15/01/2014

399603900 B9y sdgb@o - ,bsdmdscm Bmbol 359mdo 35369 bogmoggdgdol
999339@mdolb  BOIOMWoE  ©oLAZ3700  3mbEgEBHMaE0gdOL  Fglobgd®,
5933039099605 Logdo®mggermlb dmag®mdol No70 sy gbowmgdoo.

300160070.10.003.017688

15/01/2014

39dbo3mmo  MgawsdgbBo - bsbdgero  fyaol  dglisbgd
593303909900 Lodo®mggemls 000530MdOL Ne58

©5©gbowgdom.

300160070.10.003.017676

31/12/2013

3996037900 OawsdgbBo - ,fYsoE3000 bmeol dgbobgd®, ©sdGI0EJIMWOY
LodoMm3zgeml I053MmMdOL Ne440 ©ogbowrgdom.

300160070.10.003.017640

31/12/2013

399603960 Ggadgb@o - ,LadsGmzggeml 300y Iobstmggdol

$950533000 BmEgdol (Bmbgdol ) dgbobgd. ©sdBHI0EIOMs LodsGmzggemly
0005360md0L N445 509600 gd00m.

300160070.10.003.017646

03/01/2014

399603900 Ggawsdgb@o - ,.fywol Lobxol s0gdol Labo@sMowwo
09Lgd0L FgMEO3IS“ IBI0EIOM0s LdsOMZgE™Ml JmagzMMmdol

Ne26 oygbogdom.

300160070.10.003.017615
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13/08/2010 »BYob dmgzeobs s 50gbol Falo“. ©sdE303g0Eos bade®mggurml dmagmmdol
Ne241 osygbowgdoo.

20/08/2010 »OYomLoMIBMdOL Fabo“. ©BHI0EIO0s LadoM®MZgEml JmogMmdols Ne242
©5©gbowgdom.

LU0doMm39wmb  25M9dmby s 3BgdM030  MglyELYdOL ©3E30L  LsdobobGGmmU

17/02/2015 040030000.10.003.018446

Lobgedfogm bogdggw9fgodm 5f9LgdMEgdOL - 39M99mbs33000
b9sdbg3gwmdol  ©g3sMGHI6GHOL  dogh  Lsbgwdfoxgm  3:mb6GHGMwOl
396bmME0gwgdoL Fbo®.

1.23  bsgmomsdmmolic bgerdg3mhrmegdgdo

Lodomzggrm  JoghHmgdmeos  36Meg35¢  bygMmsdmOmOoLbem  3mbggbaosl s  bgwdg3¢rmengdsls,
OMIGEMoQ96  90bodbmwo  3OMgdBHol  qoMgdmbBg  Bgdmddggool  dgisligdol  3MmiEgldo
360093690 m35605 899090:

e 3169gd0Ls 5 B0MIMZ5WRIMHM369d0L O(339:
o 3mb396305 d0MIMI35x3gMHM36900L Tgbobgd, Hom g obgotm, 1992 §;

o 3mb396305 3905396900l 306l dgmao 39O BoIboLs O BWMEOL LobgMdGOIOM
L59M5FMOHOLM 35FOHMdOL Tglobgd (CITES), 3580bg@mbo, 1973 §;

o ¥dmbol 3mb3zgb30s 39Mo 3bM39wgdoL FoaMoE0IEo Lobgmdgdol o330l dglobgd,
1983 §.

o 396Mbol 36396305 93MIM30L 39O 8BgdOLY S 3Y6gdIMOZ30 3500FSBHIOOL O(330L
99Lobgd, 1979 §,

*  ©50063dMEMNdS 5 §3MEMA0IMHO BogMmbyqdo:

o 93Mm30L s bIgwmsdss  bezol  J399bgdol  bgerdgzmmmgds 96083693560
39GSLGHMMAgd0L Gglobgd, 1987 ).

o Loy oM™ 0bxzm®mIs300:

3M63963300 25690l (33000 LO30MHYOMD 53530000 0bFMEMTs300l bgedobsfzmdmdob,
239050943930 gd900lL  domqdol 3MHMEgLdo  BobMPs™YdOL  dmbsfforgmdols s 53 LbygdmIo
35O ALoX gL Lo3ombgdbg bgwdolsfzmadmdol dgbobgd (mM3mlols 3mbggbios, 1998 §.)
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2. 0539330¢0 bogdd0sbmdol smfjghs

2.1 3gbob LsdOmgdEm boggdmdgdol smfigs

Lo3OHMgdBH™ boxweo 1 3gbo Imgfgmds wab@gbol d1boiEodswodg@do, 3. bngm®ol bgmdsdo,
D030l EMb0osb 944 3-Ls s 715 3 LOBsE99dL FmEOb.

36MMmgdBHo  0mzoolfjobgdl  dbgdMog  Bodmbogbby 8mdMBsgg  30MHMgwrgdGHOmboyeol
dmfigmdsb.

39boUL 89850096 Mdsdo 9ol J909a0 JOMOMSO 0bBMILEHOMIGMS:

*  093™bol sdss(6930560, 3M530@9300, igoelisdz0560 sdds o MY3BLYZswo d.
bogm®Hg s Job dgbs3oby;

o mM350560 259Mg3bo G500 - JoMOMOE LHM39 6539dMBdBY (A. brgm®by);

e (goed080gd0 3356d0 - doMOMOE Lomszg BoggdmdsBY (8. by BY);

e Loengdoo - JoMHomo Lomagg boagdmdsBy (d. bngm®dy);

e LosHbgm BoElogbo - JoMHOMOO LyM39 BogJdMBOIB-LosRMGASB 3396d50Y;

e 39bob 996mds (39 BHMbol Bodol 9hmo GwMdobom) sdbdstg b539dMmdgdom;

*  HMMd069dd0 2553198539090 fywrol 45393560 sGObo;

e LoGMoblgm®do@mMm J39B5AMMH0 s JEgdGHM™ 3993930 bobo.

2.1.1  bsosgg 65390md900 9. bmgyy®bg s dobs 9gbs3sby

doM0mEO Bomogg 3356d0l dmfymds 02939905 B30l MBOH 944 3-Bg 3. bMRWEOOL Fobifiraddo.
Lo3MMYIEH ™ J0MH0MPO LyMS39 BogJOMBOL A3BMH3L9dOL FHYMOEHMM0s 8. brgm®mol bgmdsdo dgocBs
00893505 3 5JL0THEIYMIE IFIO YMGBO0YM MMM 389693 MdOL 0lig 9du3Ems@ o300l
3900m©do 390l 3MMmgdBHTdo 9935350  0bBOLGHOMIGHOS JOHMDOMNWO S FINWMZOEOO
360 ™m39LYdOLYLD.

Lo0039 3936d0L 456m3LgdoL BHIMOEGMM0sDy d@. begm®ol bgmds 30iMM3wds s LadMHMgdEm
A9M0GHMOM05 993939 3€0™356 JoB9gdL ML, Mo3 MM039 oML MO39 3gmal Iobsmobysb
239630000090 Fgbsderm gOHMBoEo 3MHMEgLYdOLYE O(33L. BIMIODY 39630050900
bdoMo bg-9396509Mo LRI s GOHMDBOMOo 56 b3S gMmE0bsdoMEo 3OHMEgLOL AsbzoMEMYdOL
3390 56 990603b9ds.

doM0mEO LOMs39 3396dol F9ds9bermdsdo dggo:

o mMo0sbo odMg3bo ModO;
o 93BLO3sw0;

e Logngdoto;

¢ (goed0dmgdo 3356do.

09gmEg  Lomsgg 3396006  Tmfgmds  oaadowos  doMMOEO  LyMEzg 33956306  RMOEIM-
5L53W gm0 100 dgE®oL IMIMMHYdom sOLYdIM . bergMMHob T965350BY, B30l Mbosb 950
3 LodsEE9BY.

93997 B9OoGHMO05Dg  dmghgmds  IBIWDBOMMIWO0sBo  Lomsgg  boggomds,  Looobsg
d0bogboo dmbgds [4wol odm@sbs doMoms Lomsgg 3396dol 9BHdM®M30L GgMHoGHMMm0sBY.
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bowem Mddo ©ogMm390mwo Yoo  googobgds ©sddsHy 3000690000 ©s mM93BLLgOL
39300 dmbzgds 50b0dbmmo dobsmol 3swsdm@do, MHmIgwog 990amd ssbwmgdom 57
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Spillway crest
Crest lenght
Number of sections
Number of stream passed edges

Side edges coefficient
Bottom ahead of spillway
Reservoir width ahead of spillway

B =

Cp

944
19.2
2
3

1.5
941
30

m a.s.l.

pcs.
pcs.

m a.s.l.

kKey discharge rate:

Qr
o
Q5

2,000 md's
40.000 m3is
74.000 m3is

944138 m asl.
944913 m asl.
945333 m asl.

Q=m.Bo. {2.g)°3. hol¥3 , o
Bo=B-01.Cp.ne.ho
ho=h+w2/2g

Flow Curve — Head water level Qr 2000 m3/= 944,138 m asl.
01 40,000 m3/= 944913 m asl. 05 74000 m3/z 945333 m asl.
== Tailwater level
945.60
54540
——
945.20 /__,__...--"'
= 94500 e
E oas g _,.,/,
=
2 04460 /
B
S 944.40 /
544 20
544 00
543 B0
0.000 10,000 20.000 30,000 40,000  50.000 e0.000 JO.OOD BO.ODOD S0.000 100 00D
Flow (m3s)
Water depth step (for tab calculation) 0.075 m |Spi|l1.|'.|'aq,.r type Ogee (slope 3:2)
o
Head Approach .
Water e h m ho Bo Q { subnller\genc Tailwater
=]
(m a.s.l.) (m/s) (m) (m) (m) [rrﬁ."s} (m a.s.l.)
244,00 0.00 0.00 0.000 0.000 19.20 0.000 1.000
Q44,08 0.01 0.08 0.376 0.075 19.17 0.656 1.000
244,15 0.03 0.15 0.393 0.150 19.13 1.935 1.000
944 23 0.06 0.23 0.408 0.225 19.10 3.689 1.000
044,30 0.09 0.30 0.422 0.200 19.06 5.871 1.000
944 .38 013 0.38 0.435 0.376 19.03 8.454 1.000
044,45 07 0.45 0.447 0.452 19.00 11.420 1.000
Q44,53 1.00 0.53 0.459 0.576 18.94 16.823 1.000
244,60 1.00 0.60 0.469 0.651 18.91 20.649 1.000
244, .68 1.00 0.68 0.480 0.726 18.87 24.798 1.000
Q44,75 1.00 0.75 0.489 0.801 18.84 29.260 1.000
Q44 .83 1.00 0.83 0.498 0.876 18.81 34.026 1.000
Q44,90 1.00 0.90 0.307 0.951 18.77 39.085 1.000
244,98 1.00 0.938 0.515 1.026 18.74 44.429 1.000
945.05 1.00 1.05 0.323 1.101 18.70 50.049 1.000
245,13 1.00 1.13 0.330 1.176 18.67 55.937 1.000
945,20 1.00 1.20 0.338 1.251 18.64 62.084 1.000
045.28 1.00 1.28 0.244 1.326 18.60 68.482 1.000
945,35 1.00 1.35 0.351 1.401 18.57 75.124 1.000
045,43 1.00 1.43 0.557 1.476 18.54 82.001 1.000
945.50 1.00 1.50 0.363 1.551 18.50 89.105 1.000
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2.1.1.2 L33MMgdBHm Lsmsgg 3396900l 89859MdgO LsEYMO3530M Fowlisgbo

9. bmgmmol 99653509 Imbsfymdo Fyoedodngdosh LogMozszom dowlsgbom doMoms©
09580009080 {igerol 35dmbo@sbs dool dmEEmdol domgws dm3gdmeos §39dmo:
e dogol dmEMmeEmds 5OOL 0.4 33/{)0

e Jool 0sdgBHMmo 600 39
e 3Md030 gsmM3omo sbes  0.01 (1%)

Rated flow Qr = 0.4 m3/s
Slope i 0.010 m/m
Manning coef n 0.015 - -
Pipe diameter D 0.6 m -
Full section
Area Sp = 0.283 m? -
] 7z . 5/3

Perimeter Op = 1.885 m o_2(d 8rs ( ABO_S'n ‘p) (2
Flow Qp = 0532 mds nla) - (m// jz’a '
Flow velocity Vo = 1.882 mi/s 180
Max head water depth hmax = 072 m hmax=b*D
for non-submerged flow

y/D y (m) S (m?) O (m) R(m)  Q(ms) v (m/s)

o (0] 0] 0.00 0.00 0.00 0.00

0.1 0.06 0.015 0.39 0.04 0.01 0.63

0.2 0.12 0.040 0.56 0.07 0.04 1.06

0.3 0.18 0.072 0.70 0.10 0.10 1.41

0.4 0.24 0.106 0.82 0.13 0.18 1.67

0.5 0.3 0.141 0.94 0.15 0.27 1.88

0.6 0.36 0.177 1.06 0.17 0.36 2.04

0.7 0.42 0.211 1.19 0.18 0.45 2.14

0.8 0.48 0.242 1.33 0.18 0.53 2.18

0.9 0.54 0.268 1.50 0.18 0.58 2.15

1 0.6 0.283 1.88 0.15 0.53 1.88
Flow rate curve — Discharge —— Qr = 0.4 m3/s

0.7

0.6

0.5 /

0.4 / ,/
v __—\
0.1 / \

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70

y (m)

\,KQ

A

Q (m3/s)
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2.1.1.3 §yscn3d0d@gdols J3odol sd3Fgeo

36MMm9dBHom 39000  dmbsfymdo J30008 ©FIMH0 03s3L  GHMOObLL ddGMBLg BOMYODY
Bofos3gdol Imbzgdoligsb, doMomoo 35615393 M9d0 dm3990Ie0s J3gdmon:

e J30d0L ©5939MHOLmM30L Fsm3woo bsfognszo 0.2 39

e J303d0l 53390l LogMdy 200
o 59M93bo LsGgzgErgdo 2 35¢00
Input parameters .
Design discharge Q 2150 mls Rated Cross Sction
Design grain size d 0200 mm |am0
Design grain size d 000020 m
Rated head W | 2900 m |40
General recommendation grain size dr 01-005 mm 350
’ 3
Cross section proposal 3.00
Sandtrap total width B 3500 m
Sandtrap average total depth ht 350 m 20
Bottom bedding width b 1.000 200
Bottom side slope m=1: 13
Depth for particle to sediment h 250 m 150 :
Bottom slab slopes height hd 1.000 ha !
Cross section effective area A 11 mls |29
Threshold height ha 1000 m 050
Water kinematic viscasity v | 0.0000031 ' m2s hd
Density of patic 260 gm | :
ensity of particle 5 g/m ' 1 ) 3 . :
Sandtrap min effective length L1 23142 |m
Condition of limiting velocity in sandtrap yes vdmax > vd ?{TREﬁ!‘!
Designed length 25000 |m Particle sinks below ending threshold ~ no

Longitudinal section

uuuuuuuuuuuuuuuuuuuuuuu
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Sandtrap calculation

Sandtrap cross section area S 11.00 m2 S=B.h
Wetting perimeter 0 9.20 m O=B+2h
Sandtrap velocity vd 0.195 m/s vd = Q/B.h
Hydraulic radius R 1.20 m R=S/0
Equivalent diameter D 4.78 m D=4R
Reynolds number Re 715091 Re = wl.D/v
Max. velocity value the grain size to deposit vd.max 0.197 m/s

(d<0.1 »v=51d%° 0.1<d<1 - v=44.d° d>1mm - v=36.d"°)

Calculation (Planning of Water Intake Structures, H. Lauterjung, G. Schmidt, 1989)

Sinking velocity of particle in stagnant water \S 2.89 cm/s

Vs = ((5-1).4.9.d/(3.c))*° (s (g/m3), d (mm)

Sinking velocity of particle in stagnant water \S 0.0289 m/s

Dynamic buoyancy due to turbulent flow W 0.0078  mi/s

w=0.04 . v (Vischer, D / Huber, 1982)

Sinking velocity of particle in sandtrap Vs 0.0211  m/s 8=\ -w
Formula validity yes Re > 2000 - turbulent flow

Coefficient of particle c 0.5 rounded shape

Sandtrap length (for particle to setle) L 23.14 m L=wl.h/w
Time of water in sandtrap td 118 S td=L/w
Particle time to sediment ts 118 S ts=h/ws'

Recommended particle size based on rated head

I
o -

e Recommended particle size
range

)

m
o
~

— - Average rec. Particle rsize

o
o))

o o
S~ o
/7

o
w
y

Rated particle (m

/
/
|
/

safety zone : e S—).05

0 100 200 300 400 500 600 700 800
Rated head (m)

o
-

o
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Basic MDara

Head water ==l B B R e o =aJals
T ail water I =00 B I R e & s 1
Head = [ '
Total comnstructiomnal ish pas= lemnght I . S0 e B [
Total ish pass sloppe a0 0= ee-=— 1 v
e e il=
Fated pool wwwater lewvels differsenc e I L iy IS [
FPools wwidth - e
Frim. length q1.7Fis e
FPim. muumiber of pools 114
ool awverage depth I i _ s FEl
PMean pool welocitys " o =15 s
Sl
Slots arvrvoumnt im partitiom -1 ==
Slot lenght (Ashpas=s asial dirsctiom) .15 FEl
rdet head bbaetwweaeaen ool = E=N o | o_"1s [
D= e g e D= L Ty mESs s s = 1Os . S . (2 g dH)ye-=
PFMirs . = nt ofF slhots s qTF
Telocity in slot ~ I e s
Section area = o_1= [
oy pre=riraag wwiddth Ex Lo == [
= rirmag height [ Lo S FEl
Coaeffilcisent o= Lo g — (O_=5S — O_FS)
Ci=s=sipation enaergsy in ol == O_=79 (S T F — = _dH_g
Di=ssipation enaergyw decaswwinog imnm pool i RO o ] (= 150 — 250 WhWirmeISh
o rerrral streaorrr ((Sftraciirnog strmaeaar ) =
Mo of pipes I o e s
Sross head H k& = e
Fipe diameaeter — L Lol e [ '
T = Lo LT O _ oo e s
FPipe length (I | =0 O r
Section araea = O _ o0 [ g =
Surma of Local Loss TCoaseflicients e I I S — fimlet &+ output =+ elbowws_ . _)
Frictiomn TCoasffciasnt = Lo Y FERET
FRewvwnolds muurmiber = o — Re — w_r-J[
Coriolis coeflicient £="3 I 1 5 —
Frictiomn CTosefhhci=sent e oO_oOoooD — (FrAocodyw formmuala - FRe==a 0000
Floww coeflicient —F 0O _F 0 (2 CFf = 1/Mcet T eaM LAy=-=
Discharge {(real) Lo 10D DD o 3s ar = CF.S (2 g Hm )@=
[ Tor=l Fish paass Flower o e RG] 3 s
5T R ELS
= o T W m R e
| I | | I
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e | Il
= ‘ R -
“"*.__\_\_;_4__,_/
o || it 1
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inlet submergence calculation DATE
PROJECT Khopuri ¥ 3102021
DESCRIPTION vee

Circular section

Rated discharge Q 2.000 m3/s
Inlet diameter D 1.2 m
Kinematic viscisity vk 0.000001307 4 m2/s
Circular section

Area A 1.131 m2

Pipe velocity v 1.768 m/s
Reynolds number Re 1623616

Hydraulic radius R 0.300 m
Submergence

Symetrical inlet {min. distance) S 1.1 m
Non symetrical inlet (min. distance) S 1.4 m
Perelman formula - vortex occurs at Smin 0.417 m
Gordon formula, 1989

limiting submergence vortex type 1 not to occur

Ssy =0.545 .v . D%
Sas =0.725 .v.D%*

o = Qv

EN
s STREAM
Rectangle section
Inlet width w 2.000 m
Inlet height h 2.000 m
Area Ar 4.000 m2
Wet perimeter Or 8.000 m
Hydraulic radius Rr 0.500 m
Section velocity vr 0.500 m/s
Equivalent diameter Dek 2.257 m
Reynolds number Rer 863 335
Submergence
Symetrical inlet S 04 m
Non symetrical inlet S 0.5 m
Perelman formula - vortex occurs at Smin 0.329 m
Vortex Vortex
Type Surface swirl Tupe

3 g SURFACE SVIRL

Dye core to intake:
3 ﬁhefent swirl

roughout
water column

Vortex pulling air
5 ¥ Z\f bubblespto i?\gtake

<
L

Surface dimple
2 g—g—c‘mscem swirl

Vortex pulling
4 floating trash

but air

»
Trash N

N
~

ull air core
to intake
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2.1.2.1 bssfbgm dolisgbols 30MMEMa0M®O ©EBs3sMy0

Rated discharge (max total flow) On 2800 mYs 6 ,
Penstock nominal diameter D varying m ~ /'
Water way total lenght I 0w m S : S
Number of penstocks no. 1 s 9 v
Water kinematic viscosity v 0000001307 " m2s ’,/'
Gross head Hb 900 ‘m 00;0’ 00 20 100
Net Head Hn 2345 °m Qm3/s)
Total local loss Sdal 0.54 m
Total friction loss. Sdaf 4.09 m v
Total loss Yz 463 m dz= ZE I
Corrioli coeficient a 1.05 6
Resene 20%
Total loss at rated discharge ydz 5.55m 24%  ofHb
Total loss coeficient K 07082 (Total Loss=K.Q?) & STREAM
SOFTWARE
Local l0ss coef. § Pcs. dz (m) Comment
1/ Diameter no. 1 Ql= 1.800 m3fs v=1592m/s
GRP DN 1200 DN = 1200 1 m A=0.40mm
Lenght L1= 3080 m
coarse & fine trashrack 143 1 0.20
0.00 1 0.00
0.00 1 0.00
0.00 | 0.00
penstock inlet 0.25 1 0.03
segmented elhow 20° 0.14 6 0.12
segmented elhow 30° 0.13 5 0.09
segmented elhow 45° 0.24 3 0.10
sharp elbow 90° 0.00 0 0.00
butterfly valve 0.00 1 0.00
...... 0 0.00
...... 0.00 | 0.00
friction loss 30.18 1 4,09 Moody formula
ydz1 4,63
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TOta| Loss - QH Curve —@— NetHead (m)  «eeeeeees Net Head using formula Loss =K. Q2 —— Hydraulic Loss
230.00 6.00
229.00 <00
228.00

400 —
— £
£ 227.00 2
- S
o 3.00 ©
T S
% 226.00 o
2 o°
S
2.00 T
225.00
224.00 1.00
223.00 0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00
Flow Q (m3/s) ssrm:_{m
Tabelar loss: Discharge (m3/s) Loss (m) Net head (m) Net Head = K . Q?
Q=0 0.00 0.00 229.00 229.00
1/4 0.70 0.35 228.65 228.65
1/2 1.40 1.39 227.61 227.61
3/4 2.10 3.12 225.88 225.88
Q = max 2.80 5.55 223.45 223.45
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new powerline 35 kV
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.. | Consultant Stream s.r.0.
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.. | Chief designer: Karel Kraml
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B) TG Parameters
Turbine type
Isclated operation
Number of units
Maximum gross head
Operational net head
Maximum turbine flow
Runaway flow
Rated speed
Runaway speed
Peak efficiency of turbine
Turbine max. power

C) Water way parameters
Water starting time in penstock
Water starting time in draft tube
Water starting up time - total
Wave celerity (weighted average)
Reflection time

Water hammer number (Allievi constant]

D) Unit inertia and flywheel effect
Turbine runner weight
Diameter
Momentum of inertia
Turbine shaft weight
Diameter
Shaft length
Momentum of inertia

Generator weight
Rotor weight
Momentum of inertia

Unit (turbine + generator)
Momentum of inertia
Flywheel effect (GD2)
Speed
Power
Starting up time of the unit withourt flywheel

Fhywheel
Material
Width
Diameter
Weight
Momentum of inertia
Flywheel effect (GD2)

Summary TG + Flywheel
Momentum of inertia
Flywheel effect (GD2)
Starting up time of the unit

Hiax

i

Ng

wf
df

Wi
I

GD2

GD2
Tm

Pelton
NO
1
229.0
2234
2.80

500.0
B79.0
90.3%
5 542

2.485
0.000
2.485
502
12.27
0.20

2 900
1.200
522
370

0.250
1.000

18 000
9 000
650

1175
4 700
800
5 500
0.389

steel

1175
4 700
0.589

m /s {one unit)

m3f5
RPM

RPM [from turbine characteristics)
W

s Tt = S{L.c:)/(g-Huaee)

5 Tuz = 5(L.c)/ (2 Hpax)

5 T =TTz

5 T.=2Lfa
hw‘l = E.E.:IEE.E.H.:]

rpm
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G) Time to reach runaway speed/flow

Moment of inertia of TG J

Mechanical starting time T
Flywheel effect GD*
Time to reach runaway speed/flow T

E) Comments

1175
0.58
4700
1.2

kg.m2

5

kg.m®

5

T = 112.p.0/60)"/(Qansc Huaax.h.r 2}
GD® =4
Tase = T {{ng/n)*-1) [Gordon]

The unit would achieve runaway speed in 1.2s, however, the deflector is supposed to divert the stream and not to let turbine in

runaway. The manufacturer will have to design the turbine bearings to runaway load 15min as recommended.

Water Hammer Calculation Based on Empiric Equation (indicative values]

Basic Parameters

Max. discharge

Head at closure beginning
Water starting up time
Penstock velocity (weighted)
Closure time

Relative water acceleration period (Allievi constant)

Water hammer velocity

Real water hammer velocity - thin wall
Water hammer reflection time

Allievi coefficient

Max. pressure increase
Max. pressure increase
Max. total pressure

Allievi
Relative pressure increase at closure end
Pressure increase

Max. pressure at closure end

Michaud
Relative pressure increase at closure end

Pressure increase

Max. pressure at closure end

Cihak
Opening at water hammer 1st cycle period
Relative pressure increase at closure end

Pressure increase

Max. pressure at wave reflection time
Relative pressure increase at closure end

Pressure increase

Max. pressure at closure end

ar
tr

dHmax

Hrmax

Xk
hy

Hipan

Xk
hy

Hipiax

¢y
X1

Hipnax
Xk
hy

Hinan

2.8
2234
2.5
1.768
60.0
0.04

502
12.3
0.041

20.36
8%
243.81

0.0676
1512
238.56

0.0911
20.36
243.81

0.7954
0.0164
3.67
22711
0.0423
9.45
232.90

m3/s
m
5 Tw=L.v/Hb.g
5

o=Tw/Tz
m/s
5 tr=21/ar

m of water column

m of water column

K =080(c+(c"+4")

m (at closure end)

m =220

=2

m (at closure end)

i S
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Generator Mourted onto
Powwerhouse Foundation

G to Shaft
Coupling i
to Housing To
& g op 0.83
L — 1
Runner Pitch g to T 192
Diameter ’
- 0.72
Ceiling to TV
] T,
'1T.%v. Depth
0.64
Inlet Piping Spiral
Inlet Radius 2 51
Diameter T
0.63 ( ]
— Discharge
Width 5 g5
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300 2.1.3.2.1 358038539000 go5bg56MH08900L ©9EIMo bdgds dm390vros 9909 39O ODY:

Project Khopuri Date | 04.10.2021 | Doc. No.: Description | Power Generation Calculation
Flow duration curve [days] 0.365 18.25 365 73 1095 146 1825 219 2555 292 3285 346.75 365 365
Flow duration curve [35] 0.1% 5.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 95.0% 100.0% 100.0%
River flow [m 31{5] T 21.286 v 7.450 5.265 3.197 v 2.140 1.572 T 1.004 0.743 T 0.482 T 0.358 0.319 0.273 0.276 0.000
Available flow [mz,ll.’s] 21.08 724 5.06 299 1393 137 0.80 0.54 0.27 0.15 0.11 0.07 0.07 0.00
Processed flow [m*/s] 1.80 1.80 1.80 1.80 1.0 1.37 0.80 0.54 0.27 0.15 011 0.07 0.07 0.00
Head water level (HWL) [masl] 1090.00 1090.00 1090.00 1090.00 1090.00 1090.00 1090.00 1090.00 1090.00 1090.00 1090.00 1090.00 1090.00 1090.00
Tail water level (TWL) [masl] 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00
Net Head [m] 35869 358 69 35869 35869 358 69 36562 371.80 37355 37462 374 88 37494 374497 37498 375.00
Turbine 1 discharge [n‘lzfs] 0.90 0.50 0.90 090 0.90 0.90 0.80 0.54 0.27 0.15 011 0.07 0.07 0.00
Turbine 1 discharge [28] 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 88.6% 59.6% 30.5% 16.8% 12.4% 8.1% T.7% 0.0%
Turbine 1 efficiency [34] 90.36% 90.36% 90.36% 90.36% 90.36% 90.36% 91.30% 91.44% 88.54% 86.06% 85.22% 0.00% 0.00% 0.00%
Gearbox efficiency [3e] 100% 100% 100% 100% r 100% 100% 100% 100% 100% 100% 100% 100% " 100% 100%
Generator 1 efficiency [24] 95.9% 95.9% 95.9% 95.9% 95.9% 95.9% 95.8% 95.7% 93.5% 91.2% 90.2% 89.0% 88.9% 0.0%
Generator 1 power [kwi] 2744 2744 2744 2744 2744 2797 2545 1719 837 437 316 o o o]
Unit 1 generation [kwh] 24 038 1181169 1198622 2 403 829 2 403 829 2423 185 2 445 608 1862932 1106 663 550121 327 818 65 873 ] o0
Turbine 2 discharge [n‘I];"’S] 0.90 050 0.90 0.90 0.90 0.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Turbine 2 discharge [34] 100% 100% 100% 100% 100% 52% 0% 0% 0% 0% 0% 0% 0% 0%
Turbine 2 efficiency [3e] 90.36% 90.36% 90.36% 90.36% 90.36% S0.94% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Gearbox efficiency [24] 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% " 100% " 100%
Generator 2 efficiency [2£] 95.9% 95.9% 95.9% 95.9% 95.9% 95.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Generator 2 power [kw1 2744 2744 2744 2744 2744 1447 o o o o o o o o
Unit 2 generation [kwh] 24038 1181 169 1198622 2 403 829 2 403 829 1967 074 460 826 o o o o o o ]
HPP power [kw] 5488 5488 5488 5488 5488 4244 2545 1719 837 437 316 o o o
HPP Generation [kwh] 48 077 2 362 339 2 397 244 4 807 659 4 807 659 4 390 259 2906 433 1862932 1106 663 550121 327 818 65 873 ] o0
Rated head water level [masl] 1090.00 HPP min. operational head| | Flow Duration Curve
Rated tail water level [mas.l] 715.00 not specified 0.00 m === M s ety HER Moy === TEl === T
Reserved min. flow [m3/s] weir/dam 0.207 m3/s fishpass 0.000 m3/s
Head loss coefficient- K = 5.0327 (Met head = Gross Head - K . o’ ) 8.000
Max. head loss % of Hb 13% Max. power limit 20 000 kW -+ 500 \
Turbine rated parameters TG1 TG2 HPP ’ “
Pelton 5 A\
Turbine type Pelton 5 nozzles nozzes 6.000 X
Rated discharge (maximal) [n‘I];"’s] 0.9 w 0.9 1.8
Minimal flow [ /s] 004 " ooa 0.04 =z =000
Gross head [m] 375.00 375.00 375.00 E 4.000 ‘\‘
Net head at rated discharge [m] 37092 37092 358.69 E ‘\\
Generator max. achieved powe [kew] 2 837 2 744 5 488 = 3.000 -~
"In
-~
Generation Summary HPP Unit1 Unit 2 2.000 Sea —
Gross annual generation 25633077 15993 689 9639388 kwh ""'-..,_“
Transformer 1.25% 4 1.000 ______________________..=____.::=;:_ — T
Station auxiliary 0.17% avg. consumption rounded up: 5 kW "'"‘-..____ ‘-_-"""-:-:._'::_-—-....,___________-____-_
Outages 0.82% 3.0 days a year 0.000 ind |
Hydrology uncertainity 0.00% o] 30 60 90 120 150 180 210 240 270 300 330 360
Power line 2.00% Days in year
Annual delivery 24 545 519 s STRE_{\‘IM
Power plant factor 51% (relative max. power operation in year)
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Note: Turbines efficiency curve is identical for both units Note: Turbines operation range is identical for both units

44




8. bngm®by 5.22 333¢). LoIdWsz™OL beymeo 1 3glol 33gbgdaermdols s 9JudwHYsESE00L 3HMmgddo

2.1.3.3 9bgtpo0ols 358mdMBs390s s 9egdBMmgbgMaools gsdmygbgds

369J3H0 89006359900 0gm 360350 2o6Mgdmgdol  gom3zseolffobgdom s 935369 0ym

23000350b{obgdmmo  gbgeyool  498mdMds3900L  SB39JBHO. WI3MMYIBIOMos  T9IIR0

3oLsm35olfjobgdgwo 356sdgEHMgdo:

1. 3960bsBe3ms LadMmgd@Em bszoob Lobdstg 1.8 33/f8 fowofodo dogduodsMo Loddersgzmol
3990boygb9dws;

2. 9@ydBHOmbsym®ol gom0dzs 9306 ©sb0sbgdol, dgdmfdgdols sb Lbgs dmgzwgbgdol godm
39900boGgds MMM 3 3 LZYHYdOL Mg LOYIo LoddEs3M0m;

3. 5 330 Lodwmoerm oMgdmmgds 0m3zegds  dmerosbo  gagdB®mmboym®ol  bodmsgom
9mbds69d5;

4. boddEszol  BoJAHMOO (99 BHOMLIYMOOL  FBodBHmMo)  sMol  51%  (AbmBErom
0639LG ™ML AsbEbsgdom 50% s dg@E0);

5. 9900063599090 0gm MO0 39@mbol Gm@mdobs {gwofiodo 365 ol 2s6d53wmdsdo
99b3WwMsGSEooLmM30L, MmIzs mvy oMmBMGdgl  Fgmdwos 1 GHEOdOLbol  8MTsmdol
396M563H0M905 03039 0535DMbd0, Fglodewgdgwos 1 GH@mBdOBOL dErM3ol MYoE0Bgds.

45



3. bngw®By 5.22 3a3¢). LoIdWsz™OL beymeo 1 3glol 33gbgdemdols s gJudwrYsEs3o0L 3Hmgddo

3b®0ogo 2.1.3.3.1 358m3353900L 3556956:08900L IGO0 bggds

Project

| Date

| 04102021 | poc Mo.:

Khopuri Description Power Generation Calculation
Flow duration curve [days] 0.365 18.25 365 73 1095 las 1825 219 2555 292 3285 346.75 365 365
Flow duration curve [24] 0.1% 5.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 95.0% 100.0% 100.0%
River flow [I’\’I]fs] T 21.286 T 7450 5.265 3.197 2.140 1.572 T 1.004 0.743 T 0.482 0.358 0.319 0.279 0.276 0.000
Available flow [n‘lzf’s] 21.08 7.24 5.06 299 193 1.37 0.80 0.54 0.27 0.15 011 0.07 0.07 0.00
Processed flow [m*/s] 1.80 1.80 1.80 1.80 1.80 1.37 0.80 0.54 0.27 0.15 0.11 0.07 0.07 0.00
Head water level (HWL) [masl] 1020.00 1020.00 1020.00 1020.00 1090.00 1020.00 1020.00 1090.00 1020.00 1020.00 1090.00 1020.00 1090.00 1020.00
Tail water level (TWL) [masl] 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00 715.00
Net Head [m] 358.69 358.69 358.69 358.69 358.69 365.62 371.80 373.55 374.62 374.88 37454 374.97 37498 375.00
Turbine 1 discharge [I’TI]J"’S] 090 0.90 0.90 0.90 0.90 0.90 0.80 0.54 0.27 0.15 011 0.07 0.07 0.00
Turbine 1 discharge [36] 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% BB.6% 59.6% 305% 16.8% 12 4% 81% 7% 0.0%
Turbine 1 efficiency [38] 90.36% 90.36% 90.36% 90.36% 90.36% 90.36% 91.30% 91.44% 88.54% 86.06% 85.22% 0.00% 0.00% 0.00%
Gearbox efficiency [38] 100% 100% 100% 100% 100% 100% " 100% 100% 100% 100% 100% 100% 100% 100%
Generator 1 efficiency [35] 95.9% 95.9% 95.9% 95.9% 95.9% 95.9% 95.8% 95.7% 93.5% 91.3% 90.2% 89.0% 88.9% 0.0%
Generator 1 power [kw] 2744 2744 2744 2744 2744 2797 2545 1719 837 437 316 o o o
Unit 1 generation [kWh] 24038 1181169 1198622 2 403 829 2 403 829 2423 185 2 445 608 1862 932 1 106 663 550121 327 818 65 873 o o0
Turbine 2 discharge [n‘lzf’s] 0.90 0.90 0.90 0.50 0.590 0.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Turbine 2 discharge [35] 100% 100% 100% 100% 100% 52% 0% 0% 0% 0% 0% 0% 0% 0%
Turbine 2 efficiency [24] 90.36% 90.36% 90.36% 90.36% 90.36% 90.94% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Gearbox efficiency [38] 100% " 100% " 100% " 100% 100% 100% " 100% " 100% " 100% " 100% " 100% 100% 100% " 100%
Generator 2 efficiency [38] 95.9% 95.9% 95.9% 95.9% 95.9% 95.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Generator 2 power [kw] 2744 2744 2744 2744 2744 1447 o o o o o o o o
Unit 2 generation [kwh] 24038 1181169 1198622 2 403 829 2 403 829 1967 074 460 826 o o0 o0 o o0 o o0
HPP power [kw] 5488 5488 5488 5488 5488 4244 2545 1718 837 437 316 o] o o]
HPP Generation [kwh] 48 077 2 362 339 2 357 244 4 807 659 4 807 659 4 390 259 2 906 433 1862932 1106 663 550121 327 818 65 873 ] ]
Rated head water level [masl] 1090.00 HPP min. operational head| Flow Duration Curve
Rated tail water level [mas.l] 715.00 not specified 0.00 m === River Flow ———PowerPlant Flow === TGl === TG2
Reserved min. flow [m3/s] weir/dam 0.207 m3/s fishpass 0.000 m3/s
Head loss coefficient - K = 5.0327 (Met head = Gross Head - K . o? ) 8000
Max. head loss % of Hb 4.3% Max. power limit 20 000 kw STTD
Turbine rated parameters TG1 TG2 HPP \
Pelton 5 \
Turbine type Pelton 5 nozzles nomles 6.000 X
Rated discharge (maximal) [m?/s] 0.9 v 0.9 1.3
Minimal flow [m*/s] 0.04 " 004 0.04 = 000
Gross head [m] 375.00 375.00 375.00 E 2.000 \\‘
Net head at rated discharge [m] 37092 37092 358.69 E ‘\\
Generator max. achieved powe [kw1] 2 837 2744 5 488 = 3.000 -
‘Qn
-
Generation Summary HPP Unit 1 Unit 2 2 000 “"‘-
Gross annual generation 25633077 15993 689 9633388 kwh
Transformer 1.25% N 1000 Eeccsstesee e e =y ‘__,-::-:_--
Station auxiliary , 0.17% avg. consumption rounded up: 5 kw """--:..".._:'“----—-.._- T
Outages 0.82% 3.0 days a year 0.000
Hydrology uncertainity 0.00% o] 30 60 90 120 150 180 210 240 270 300 330 360
Power line 2.00% Days in year
Annual delivery 24 545 519 S STRE_‘&M
Power plant factor 51% (relative max. power operation in year)
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Net Head Curve —— et Head = = =Tail water level e He ad water level — PP -—=TG1 -—=TG2 Available Power Within Year
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Note: Turbines efficiency curve is identical for both units Note: Turbines operation range is identical for both units
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