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1. PREGLED MOGUCNOSTI OPTIMIZIRANOG UPRAVLJANJA SUSTAVIMA U
NORMALNIM STANJIMA EKSPLOATACIJE SUSTAVA

1.1. Uvod

Analiza dostupnih mjesecnih nizova dotoka u slivovima Neretve i TrebiSnjice u “Upravljanju sustavima

u situaciji malih voda”, pokazuje da su godisnji vodni prilivi vrlo promjenljivi iz godine u godinu.

U sljedecoj tablici prikazane su minimalne, maksimalne i prosje€ne godiSnje vrijednosti analiziranih

vremenskih nizova.

Akumulacija maijngmlsg{:)k maEs-inc::ﬂlisgglok el prossjeéni B/A
(m%s) (m%s) dotok (m“/s)
Rama 21,0 (1990) 44,1 (1937) 32,3 2,1
Jablanica'" 43,7 (1990) 118,2 (1937) 76,9 2,7
Grabovica® 5,8 (1990) 48,7 (1931) 20,8 8,4
Salakovac® 26,6 (1973) 72,1 (1937) 45,8 27
Mostar® 10,1 (1983) 23,2 (1974) 14,8 2,3
Bileca 34,2 (2011) 127,8 (2010) 66,0 3,7
Trebinje® 6,9 (1975) 23,9 (1979) 12,9 3,5

(

(
(
(
(

1) lzuzeti dotoci u akumulaciju Rama (1926-1990)

2) Protoci ostvareni samo u podslivu nizvodno od Jablanice (1926-1990)
3) Protoci ostvareni samo u podslivu nizvodno od Grabovica (1926-1990)
4)
3)

Protoci ostvareni samo u podslivu nizvodno od Salakovac (1926-1985)
Protoci ostvareni samo u podslivu nizvodno od Granéarevo (1966-2005)

Nizovi protoka u prirodnom rezimu Rame, Jablanice, Grabovice, Salakovca i Mostara koji su koriSteni za analizu,
dobiveni su iz dokumenta HIDROLOSKE PODLOGE ZA HIDROELEKTRANE U BIH ZA PERIOD 1926-1990.
GODINA (ELEKTROPRIVEDA BOSNE | HERCEGOVINE “INSTITUT ZA ELEKTROPRIVEDU” SARAJEVO.
Nizovi protoka Bilece (1956-2013) i Trebinja (1966-2005) dostavljeni su od Agencije za vode oblasnog rije¢nog
sliva Trebisnjice, Trebinje.

U nastavku je prikazana ista tablica kao i prethodna izrazena u hms/godiénje.

.. Godisnji minimalni | Godisnji maksimalni Godisnji prosjecni
AT dotok (hm/god) dotok (hm/god) dotok (hm’/god)
Rama 662,2 (1990) 1.391,6 (1937) 1.017,8
Jablanica” 1.377,0 (1990) 3.737,5 (1937) 2.423,9
Grabovica® 184,2 (1990) 1.541,6 (1931) 655,9
Salakovac® 831,9 (1973) 2.276,6 (1937) 1.442,9
Mostar 317,1 (1983) 736,8 (1974) 467,0
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. Godisnji minimalni | Godisnji maksimalni | GodiSnji prosjecni
Azl dotok (hm*/god) dotok (hm/god) dotok (hm’/god)
Bile¢a 1.077,6 (2011) 4.013,6 (2010) 2.077,5
Trebinje® 218,3 (1975) 748,0 (1979) 406,5

U slivu rijeke Neretve odnos izmedu dotoka i godina veéih i manjih dotoka je izmedu 2,1 i 2,7 izuzev
sliva u akumulaciju Grabovica koja ima omjer 8,4. Dok je u slivu TrebiSnjice spomenuti omjer 3,5 3,7,

opcenito postoji velika fluktuacija izmedu godisnjih dotoka. Najistaknutiji slu¢aj je akumulacija Bile¢a u

kojoj su veliki i mali dotoci povijesnog niza nastali u dvije uzastopne godine (2010 i 2011).

Zapremine akumulacija na normalnoj radnoj koti prikazane su u narednoj tablici:

Akumulacija Ukupn?hz:‘g)remina Korisn?hz';a%remina Nz;r:;a(llr:‘a?nrf:‘:l.l;a
Rama 487 466 595
Jablanica 318 288 270
Grabovica 19,77 5,43 159
Salakovac 66,01 15,6 123
Mostar 10,92 6,4 78
Bile¢a 1.289/1.277,6 1.100 400
Trebinje 15,6 9,36 295

Akumulacije Grabovica, Salakovac, Mostar i Trebinje imaju vrlo malu korisnu zapreminu za potrebe

kapaciteta regulacije, ako mozda i mogu omoguciti dnevnu regulaciju.

U sljedecoj tablici prikazan je odnos izmedu korisnih zapremina velikih akumulacija i godiSnji dotoci.

Godisnji Godisniji N N
Akumulacija minimalni dotok | maksimalni dotok %%1LS;IE§;1%/SI§ZT)\I

(hm*/god) (hm*/god) 9
Rama 662,2 (1990) 1.391,6 (1937) 1.017,8
Jablanica"” 1.377,0 (1990) 3.737,5 (1937) 2.423,9
Bile¢a 1.077,6 (2011) 4.013,6 (2010) 2.077,5

(1) lzuzeti dotoci u akumulaciju Rama
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\" . Q.
Akumula M Q. min Q. max L . Vu/Q
cija k(?‘rr'nss';' (hm3/god) (hm3/god) &r:‘?;;g:') W4 T UG @ prosjecni
Rama 466 662,2 1391,6 1017,8 0,70 0,33 0,46
Jablanica 288 1377,0 3737,5 2423,9 0,21 0,08 0,12
Bile¢a 1.100 1077,6 4013,6 2077,5 1,02 0,27 0,53

Kapacitet regulacije akumulacije odreduje se na temelju vremena koje je potrebno da ispuni svoju
korisnu zapreminu prema prosjeénom ulaznom dotoku koji doprinose njezine pritoke i moze biti satni,
dnevni, tiedni, mjesecni, godisn;ji i viSegodisniji.

Ako je CR (kapacitet regulacije) indeks koji se odnosi na korisnu zapreminu (Vu) sa prosje¢nim

godi$njim dotokom (Qsr):
CR =Vu/Qsr
mogu se odrediti sliedece vrste kapaciteta regulacije:

e Sezonska regulacija (ili godiSnja nepotpuna): Ako je CR= 0,10 a 0,15
¢ Potpuna godisnja regulacija: Ako je CR = 0,25 a 0,40
e ViSegodi$nja regulacija: Ako je CR = 0,7

Akumulacija Bile¢a ima CR = 0.53 koji omogucuje zadovoljavajuéu godisnji regulaciju protoka.
Akumulacija Rama (CR = 0,46) takoder ima kapacitet godiSnje regulacije. Dok akumulacija Jablanica

(CR = 0,12) ima kapacitet sezonske regulacije.

S druge strane, elektrane sa tjednom regulacijom su one koje unato€ ograni¢enom kapacitetu
regulacije imaju moguénosti da ostvare najmanje sedmicnu regulaciju, ili da prenesu vodu unutar
tiedna u razlicite dnevne vrste. Kao posljedica toga, njen hidroenergetski rad moze utjecati na razvoj

dnevnih cijena na energetskom trzistu.

Njeni zahtjevi nizvodno odreduju prilagodljivost, definirajuéi koji dio njene energetske ponude se moze
smatrati vrSnim radom, morajuc¢i smjestiti ostatak u bazu. Odnosno, moZze prenijeti baznu energiju u
vrénu tijekom tjedna, uzimajuci u obzir radne i neradne dane i razdoblja viskokih i niskih dnevnih tarifa.

S druge strane, tjedna regulacija moze biti potpuna i nepotpuna.

Ako hidroelektrana ima zapreminu akumulacije koja omogucuje stalni protok i pravilno upravljanje
tijekom dana, i moze prenijeti baznu energiju u vrSnu, ima potpunu dnevnu regulaciju. Nepotpuna
dnevna regulacija se javlja ako se zadatak obavlja samo djelomi¢no, odnosno u vrSnu energiju se
moze prenijeti samo bazna energija. Prema Planu upravljanja akumulacija Trebinje ima dnevnu

regulaciju.
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1.2. Simulacija sustava eksploatacije

Za simulaciju sustava eksploatacije rijeka Neretve i TrebiSnjice sa stajaliSta hidroenergije koristio se
model ,HEC-ResSim v3.1 (svibanj 2013), simulacija sustava akumulacija“, koji je dostupan javnosti od
prosinca 2013. godine. To je matematicki model slobodne distribucije, koji je razvijen i odrzavan od
strane korpusa hidroloSkog inzinjering centra americke vojske, €iji se program i priru¢nici mogu

preuzeti s web stranice http: htip://www.hec.usace.army.mil/software/hec-ressim/downloads.aspx

(HEC nece dati korisnicku pomo¢ ili potporu za ovaj softver za nekorisnike korpusa). (HEC will not

provide user assistance or support for this software to non-Corps users).

lako ovaj model omogucuje i druge aplikacije, u naSem slu€aju smo ga koristili samo za simulaciju
proizvodnje hidroelektrane tijekom dugog vremenskog razdoblja (nekoliko godina) i sa nizovima sa

dnevnim vremenskim razmakom.

Poput svakog modela, iako uklju€uje mnoge varijable i nekoliko simulacijskih metoda hidroenergetske
proizvodnje, ne razmatra sve mogucnosti. S druge strane, u nekim slu¢ajevima nisu dostupne sve
potrebne informacije za precizno simuliranje razli€itih hidroelektrana. Zbog svega toga, ponekad je bilo

potrebno napraviti neko pojednostavljenje.

1.3. Osnovne mreze

Za stvaranje osnovnih radnih mreza koristili su se dostupni oblici “shapes” sliva Neretve i sliva
Trebisnjice.

Kako bi se izbjegao prekomjerni broj to¢aka u mrezi pojednostavio se broj to¢aka u formatu (shapes)
(comando Simplify Line; Simplification Algorithm: POINT_REMOVE; Simplification Tolerance,

Maximum Allowable Offset: 10 meters). Pojednostavljeni slojevi su nazvani sa ekstenzijom
SimplifyLine10 ili SL10.

Linije su se takoder poravnale (comando: Smooth Line; Smoothing Algorithm: PEAK; Smoothing

Tolerance: 1 metar).

U slu€aju kada se nije raspolagalo informacijom u formatu ,shape“ digitaliziralo se na Kkarti
“tk200mosaic” (razmjera 1:200.00) koja je ustupliena od Agencije za vode Mostar. Nije potrebno

pojednostavljivanje digitaliziranih slojeva.

Generirani slojevi su od to€aka, linija i poligona. Svi oni se mogu Koristiti kao pozadinske karte
ResSim, ali samo se linije mogu uvoziti kako bi bile dio mreZe rijeka.
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Slojevi od to¢aka

Naziv

Komentari

Dams_7.shp

To su tocke gdje se nalaze brane Rama, Jablanica, Grabovica, Salakovac,
Mostar, Grancéarevo i Gorica.

Slojevi od poligona

Naziv

Komentari

Artificial_lakes_9.shp

To su akumulacije Rama, Jablanica, Grabovica, Salakovac, Mostar, Bile¢a,
Trebinje, gornji kompenzacijski bazen Popovo polje (Hutovo) i donji
kompenzaciski bazen Svitava.

Daransko_jezero.shp

Lakes_SP1.shp (Offset: 1m)

Sloj sa 1179 jezera i laguna

Mostarsko_blato.shp

Poljes_9.shp

Sloj sa poljima: Dabarsko, Dubrava, Fatnicko,
Mostarsko blato, Nevesinjsko, Popovo i Posusko.

Gatacko, Imotsko,

Subbasin.shp

Sloj sa podslivovima napravljenim za hidroloski model.

Slojevi od linija

Naziv

Komentari

Base_rivers_SL10.shp

Sloj koji sadrzava rijeke: Bascica, Bijela, Bregava, Buna, Bunica, Doljanka,
Drezanka, Jaruga, Jasenica, Jezerica, Kraijuscica, Krupa, Listica, Ljuta,
Matica, Neretva, Neretvica, Rakitnica, Rama, Ravanica, Ricina, SN1, SN2,
SN3, SN4, Susica, Trebisnjica, Trebizat, Tresanica i Ugrovaca.

Bregava_SL10.shp

Buna_SL10.shp

Bunica_SL10.shp

IdentitiesBorder.shp

Jaruga_SL10.shp

Jasenica_alignment_SL10.shp

Rijeka Jasenica od usc¢a u Neretvu + dionica cjevovoda hidroelektane
(virtualni tok) + rijeka Listica + rijeka Ugrovaca.

Jasenica_SL10.shp

Krupa_SL10.shp

Listica_SL10.shp

Matica_SL10.shp

Neretva_SL10.shp

Neretvica_SL10.shp

Rama_SL10.shp

State_border_SL10.shp

Cijela granica BiH

StateBorder.shp

Presje¢ena granica BiH
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Naziv Komentari

Susica_SL10.shp

Rijeka Krupa + dionica cjevovoda hidroelekirane (virtualni tok) + rijeka

Trebisnjica_alignment_SL10.shp Trebidnjica

Trebisnjica_SL10.shp Os rijeke Trebisnjice

Tok rijeke sa ispletenim podrué€jima i malim pritokama / osovina rijeke sa

TrebisnjicaHET_SL10.shp isprepletenim koritom i malim pritokama

Trebizat_alignment_SL10.shp Rijeka Trebizat + rijeka Tihaljina + Matica + Jaruga + Ricina
Trebizat_SL10.shp
Tunel-Capljina.shp

Tunel Dubrovnic.shp

Tunel-Jablanica.shp

Tunel-Mostarsko blato.shp

Tunel Pec Mlini.shp

Tunel-Rama.shp

Sloj sa tunelima: Capljina, Dubrovnic, Jablanica, Mostarsko blato, Peé Miini

Tunel_6.shp i Rama

Ugrovaca_SL10.shp

Virtualni tok izmedu gornjeg kompenzacijskog bazena Hutovo i donjeg

Virtual stream.shp kompenzacijskog bazena Svitava.

Pritoka rijeke Neretve, desna obala, nizvodno od rijeka Doljanka i
SN1.shp

Ravanica.
SN2.shp Pritoka rijeke Neretve, desna obala, nizvodno od rijeka Drezanka i Bijela.
SN3.shp Pritoka rijeke Neretve, desna obala, nizvodno od SN2
SN4.shp Pritoka u gornjem toku rijeke Ricina.

Navedeni oblici se mogu koristiti kao pozadinske karte ResSim (lzbornik, pregled, slojevi). Isto tako,
po Zelji, linijski oblici se mogu koristiti za stvaranje Stream Alignment (poravnanja protoka), odnosno
mreZe rijeka projekta ResSim. Zato spomenuti linijski oblici treba da sadrze polja ,Stream_id*“ sa

imenom rijeke.

Napravljeno je osnovno Stream Alignment (poravnanje toka) rijeka sliva Neretve koje se sastoji od
poravnanja rijeka Neretve, Neretvice, Rame, Jasenice alignment, Bune, Bregave i Trebizata. Tokovi
su usmijereni i po€inju u najnizvodnijoj to¢ki, odnosno, na us¢u ili na spoju s drugom rijekom. U toj
mreZi rijeka Neretva ima duljinu od 231,18 km. Pritoke su povezane na us¢u putem "Stream Junction"

a drugi kraj toka zavrSava u ¢voru (stream node).

Na sljedecoj slici prikazana je osnovna mreza rijeke Neretve i njenih glavnih pritoka.
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U nastavku su se napravili elementi sliva (Watershed Elements), koji se u ovom projektu sastoje od
akumulacija: Rama, Jablanica, Grabovica, Salakovac, Mostar, Mostarsko blato i Imotsko polje. U
svakoj akumulaciji su generirana dva ¢&vora, jedan uzvodno na poc¢etku akumulacije i drugi na brani.
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Nadalje, stvorila se mreza akumulacija (Reservoir Network), odnosno, povezali su se elementi sliva

(watershed elements) putem rije€nih dionica (routing reaches).

IO

B
%

e .
Rama da '\?S'Ijﬁ 1

il =

Isti koraci su se slijedili u slu¢aju modela sliva TrebiSnjice.

Stvaranje osnovnog “Stream Alignment” koje se sastoji od TrebiSnjica Alignment (rijeka Krupa +
dionica cjevovoda hidroelektrane (virtualni tok + rijeka TrebiSnjica) i rijeka Susica.

Upravljanje sustavima u normalnim uvjetima 8
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Stvaranje elemenata sliva (Watershed Elements), koji se u ovom projektu sastoje od akumulacija:
Bile¢a, Trebinje, Hutovo (gornji kompenzacijski bazen HE Capljina) i Svitava (donji kompenzacijski
bazen).

Upravljanje sustavima u normalnim uvjetima 9
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Stvaranje mreze akumulacija (Reservoir Network) povezivanjem elemenata sliva (watershed

elements) putem rije€nih dionica (routing reaches).

1.4. Dostupni nizovi dotoka

Dostupni nizovi dnevnih dotoka su:

Pojmovi

Datum pocetka i
zavrSetka

Izvorna datoteka

Datoteka dss

Ulazi u akumulaciju
Rama

01/01/2004 - 31/12/2009

Podaci od 2004 do
2009_kote_dotoci_proiz.xlsx

Rama_Inflow_2004-
2009 _PER-AVER.dss

Ulazi u akumulaciju
Jablanica, samo od
rijeke Neretva

01/01/2004 - 31/12/2009

Jablanica-prirodni
medudotok 2004.xIs to ...
2009.xls

Jablanica_Inflow_2004-
2009_PER-AVER-
Neretva only.dss

Ulazi u akumulaciju
Jablanica, (rijeka
Neretva + regulirani u
Rami)

01/01/1998 - 31/12/2012

Jablanica-ukupni dotok
1998.xIs to ... 2012.xls

Jablanica_Inflow_1998-
2012_PER-AVER-
Neretva+Rama.dss

Ulazi u akumulaciju
Mostar

01/01/2004 - 31/12/2009

Podaci od 2004 do
2009_kote_dotoci_proiz.xlsx

Mostar_Inflow_2004-
2009 PER-AVER-
Total.dss

Ulazi u Imotsko polje
(HE Pec¢ Mlini)

22/06/2005 - 31/12/2009

Podaci od 2004 do
2009_kote_dotoci_proiz.xlsx

PecMlini_Inflow_2004-
2009_PER-AVER.dss(*)

Upravljanje sustavima u normalnim uvjetima
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. . Datum pocetka i
Pojmovi zavrietka lzvorna datoteka Datoteka dss
Ulazi u Hutovo (HE ) Podaci od 2004 do Capljina_Inflow_2004-
apljina) 01/01/2004 - 31/12/2009 | 5409 kote_dotoci_proiz.xisx | 2009 PER-AVER.dss
Ulazi u akumulaciju 01/01/1956 - 31/12/1963i | Prilog 1 - Qdn grni Qdn gor | Bileca_Inflow_1968-
Bileda 02/01/1964 a 31/07/2006 | + Korelacija 19.09.2013.xXls | 5013 PER-AVER.dss
. . hidro podaci HE Trebinje 1i | (**) Od 1/Velj/1968 do 18
Bz akumuiaciu 01/02/1968 - 18/09/2013 | HE Trebinje 2-2013 o013
prevod.xls una
Ulazi u akumulaciju 01/01/1956 - 31/12/1963i | Prilog 1 - Qdn grn i Q dn gor Trebini bbasin Infl
Trebinje 01/01/1966 a 31/07/2006 | + Korelacija 19.09.2013.xIs rebinje_subbasin_Intlow
. . .. | _1968-2013_PER-
Ulazi u akumulaciiu hidro podaci HE Trebinje 1 i -
- ! 01/02/1968 - 18/09/2013 | HE Trebinje 2-2013 AVER.dss (**) (***)
Trebinje
prevod.xls

(*) Vrijednosti od 1/01/2004 - 21/06/2005 su popunjene sa 0,0.
(**) Negativne vrijednosti su zamijenjene sa 0,10 m3/s-dnevno.

(***) Nizovi generiranih dotoka u podslivu nizvodno od brane Grancarevo dobiveni su razlikom izmedu
vremenskih nizova dotoka u akumulacije Bilec¢a i Trebinje.

lako su dostupni vremenski nizovi ulaznih podataka u akumulacije Bile¢a i Trebinje vrlo dugi, za
simulaciju sustava generirali su se nizovi dotoka u datoteci dss od 01/01/1998 do 18/09/2013. Dotoci
u akumulaciju Trebinje koji su generirani u podslivu nizvodno od brane Grancarevo dobiveni su
razlikom izmedu nizova dotoka u akumulacije Bile¢a i Trebinje. Negativne vrijednosti koje se pojavljuju

u nekim danima zamijenjene su sa vrijednosti 0,10 m*/s-dnevno.

Ulazi u Mostarsko blato. Nema dostupnih vremenskih nizova. Za koristenje u modelu koristio se isti niz

kao Pe¢ Mlini pomnozen sa koeficijentom,u naSem slu¢aju odabran je 0,9.

. . Datum pocetka i .
Pojmovi zavrsetka Datoteka dss Komentari
Ulazi u polje - Ista datoteka ulaza u Imotsko polje
22/06/2005 - PecMlini_Inflow_2004- N “
Mostarsko blato (HE 31/12/2009 2009 PER-AVER.dss(*) (HE .P'(-.:‘c Mlini) pomnozena sa
Mostarsko blato) koeficijentom (0,9)

(*) Vrijednosti od 1/01/2004 - 21/06/2005 popunjene sa 0,0.

Ulazi u akumulacije Grabovica, Salakovac i Mostar: dostupni su samo ulazni dotoci u akumulaciju
Mostar, ali radi se o ukupnim dotocima. Za model HEC-ResSIM potrebni su generirani prirodni dotoci

u podslivu nizvodno od akumulacija Jablanica, Grabovica i Salakovac.

Za dostupnost nizova ulaznih dotoka u akumulacije Grabovica, Salakovac i Mostar koji su generirani u

svojim odgovarajuéim podslivovima, polazilo se od nizova prirodnih ulaznih dotoka u akumulaciju

Upravljanje sustavima u normalnim uvjetima 11
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Jablanica koji su iz sliva rijeke Neretve, na koji se primijenio koeficijent za svaku navedenu

akumulaciju. Ovaj koeficijent dobiven je iz odnosa izmedu nizova dostupnih podataka koji su koristeni

u Planu upravljanja malim vodama, kao §to je prikazano u tablici koja slijedi:

Pojmovi Razdoblje

A) Prirodni dotok u Jablanicu, rijeka Neretva (bez 3 3 Prosje¢ni godisnji

Rama) 76,9 m'/s 2.423,9 hm“/god. dotok 1926-1990

B) Prirodni dotok Grabovica manje Jablanica (bez 3 3, Prosjecni godisnji

Rama). Podsliv nizvodno od Jablanice. 20,8 m’/s 655,9 hm™/mjes. dotok 1926-1990
Odnos B/A 27,05% 27,06%

C) Prirodni dotok Salakovac manje Grabovica. 3 3 Prosjecni godisnji

Podsliv nizvodno od Grabovica. 458ms | 1.442,9 hm'/mies. | yot0k 1926-1990
Odnos C/A 59,56% 59,53%

D) Prirodni dotok u Jablanicu, rijeka Neretva (bez 3 3 Prosjecni godisnji

Rama) 78,1 m/s 2.462,9 hm“/god. dotok 1926-1985

E) Prirodni dotok Mostar manje Salakovac. Podsliv 3 3 Prosje¢ni godisnji

nizvodno od Salakovca. 14,8 m’/s 467,0 hm“/god. dotok 1926-1985
Odnos E/D 19,0% 19,0%

Na taj nacin, srednji ulazni dotoci u akumulacije Grabovica, Salakovac i Mostar dobivaju se za model

HEC-ResSim od nizova prirodnih dotoka u akumulaciju Jablanica koji proizilaze iz sliva rijeke Neretve

(bez Rame) pod utjecajem odgovarajuéeg koeficijenta.

. . Datum pocetka i -
Pojmovi zavrietka Datoteka dss Koeficijent
gﬂ;‘;‘;’;‘if:fg' [ pkumulaciu 01/01/2004 - | Jablanica_Inflow_2004-2009_PER- .

ica (p 31/12/2009 AVER-Neretva only.dss ’
Jablanice).
Prirodni dotoci u akumulaciju 01/01/2004 - Jablanica_Inflow_2004-2009 PER-
Salakovac (podsliv nizvodno od 31/12/2009 AVER-Neretva only.dss 0,596
Grabovice).
Prirodni dotoci u akumulaciju 01/01/2004 - Jablanica_Inflow_2004-2009 PER-
Mostar (podsliv nizvodno od AVER-Neretva only.dss 0,19
31/12/2009
Salakovca).
Upravljanje sustavima u normalnim uvjetima 12
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1.5. Osnovni pojmovi operacija u akumulacijama u ResSim-u

U ovom poglavlju se navode neki osnovni pojmovi operacija u akumulacijama u ResSim-u.

Vecinom akumulacija se upravlja putem regulacionog plana koji je opisan pomocu ciljane razine vode
koja varira sezonski ili mjesec¢no i obi¢no se naziva krivulja upravljanja (Guide Curve). Podrucje
zapremine akumulacije iznad ciljane razine se naziva podrucje zastite od poplava (Flood Control
pool). Zapremina ispod krivulje upravljanja naziva se pri€uvnim bazenom (bazen za rezervu)
(Conservation pool). Pravila za odredivanje ispustanja vode iz akumulacije temelje se na tome gdje
se nalazi razina vode u svakom trenutku u odnosu na krivulju upravljanja. U osnovhom radu, ako se
razina vode nalazi ispod krivulje upravljanja, osnovni cilj regulatora/operatera je smanijiti ispustanje u
svrhu punjenja akumulacije; ako se akumulacija nalazi iznad krivulje upravljanja, onda ¢e operater
htjeti smanijiti povecéanje ispustanja da bi se smanjila razina vode u akumulaciji.

Pojam krivulje upravijanja se koristi kao temelj za proces odluke o ispustanjima u ResSim-u. Osnovne
operacije krivulje upravijanja znace “uspjeti dovesti razinu vode akumulacije na razinu vode trenutne

krivulje upravljanja Sto je moguce brze, sa fizickim i operativnim ogranicenjima organa za ispustanje’.

Slicno kao i metode koje moze Kkoristiti operater, svaka akumulacija u mrezi ResSim mora odrediti
koliko vode ispusta u svakom vremenskom koraku simulacije. Da bi to bilo moguc¢e, mora se opisati
plan rada ili shema na kome se provode odluke o ispustanjima vode. Ovaj plan se naziva skupom
operacija “Operation Set”.

Skup operacija “Operation Set” se sastoji od tri osnovne Kkarakteristike: podruéja, pravila i
identificiranje krivulje upravljanja.

Podrucja su operativne podjele akumulacije. Svako podrucje je odredeno krivuljom koja opisuje gorniji
dio podrucja. Kada se kreira skup operacija (operation set), ResSim uspostalja skup podrucja po
zadanoj postavci (default-u). Ova podrucja su: Flood Control, Conservation, i Inactive. Podrucje
sInactive” je posebno podrucje u skupu operacija, prikazuje mrivu akumulaciju ili dio akumulacije koji
nije aktivan za upravljanje koje se zeli simulirati. Akumulacija ne moze ispustati vodu iz neaktivhog

dijela, i na ovo podrucje ne mogu se primijeniti pravila.

Pravila predstavljaju ciljevi i ograni¢enja o ispustanjima. Pravila se mogu primijeniti na odabrana
podrucja akumulacije da bi se opisali razliCiti faktori koji utje€u na odluku o ispustanju vode kada se

razina akumulacije nalazi unutar svakog podrucja.

Krivulja upravljanja se identificira odabirom najviso€ijeg dijela podrucja (iz razli€itih operativnih
podrucja) koji predstavlja ciljanu razinu akumulacije. Po zadanoj postavci, ResSim dodjeljuje krivulju
upravljanja najvisocijem dijelu podru¢ja Conservation.
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Proces odluéivanja o ispustanja vode

Kada postoji skup pravila u podru¢ju akumulacije, logika odlucivanja najprije odreduje koje ¢e se
ispustanje uraditi putem operacije krivulje upravljanja. Zatim, radec¢i po pravilu "od manjeg do veceg”
priotiteta, program prilagodava ispustanja kako bi se ispunilo svako pravilo. Ako su dva pravila u

suprotnosti primjenjuje se pravilo veéeg prioriteta.
Proces odlucivanja o ispustanju ima tri osnovna koraka:

1. Identificiranje maksimalnih i minimalnih fizickih ograni¢enja za ispustanje vode. To je
dozvoljeni raspon ispustanja (prelijevanja).

2. Smanijiti dopustivi raspon ispustanja primjenom pravila u trenutnom podrucju, pocevsi od
pravila najveceg prioriteta. Na primjer, ako pravilo veceg prioriteta definira restriktivnije
ogranienje na raspon koji je trenutno definiran po pravilu manjeg prioriteta, onda se
primjenjuje najrestriktivnije ograni¢enje. Medutim, ako pravilo veceg prioriteta odredi
prelijevanje koje omogucuje sva praznjenja u rasponu praznjena trenutno definiranog
pravilima nizeg prioriteta, onda pravilo najveceg prioriteta nema ucinka na raspon ispustanja.

3. Procijenite zeljeno ispustanje po osnovnoj operaciji krivulje upravljanja. To je ispustanje
potrebno da bi se akumulacija dovela na krivulju upravljanja u trenutni vremenski korak
(intervala izraGuna) koji se temelji na pocetnoj razini akumulacije, prethodnom ispustanju, i

trenutnom dotoku.

Ako zeljeno ispustanje pada unutar dopustenog raspona ispustanja, onda ¢e odluka o ispustanju biti
zeljeno ispustanje odredeno u gore navedenom koraku 3. Medutim, ako je zeljeno ispustanje izvan
dozvoljenog raspona navedenih ispustanja u prva dva koraka, ispustanje ce biti postavljeno na

najblizoj granici do zeljene vrijednosti.

Faktor ucinka

Faktor ucinka je pokazatelj iskoriStenosti kapaciteta hidroelektrane u vremenu. To je rezultat podjele
energije koju proizvodi hidroelektrana u datom odredenom vremenskom razdoblju, energije koju bi

mogla proizvoditi elektrana ako bi to €inila pod punim optereéenjem tijekom cijelog razdoblja.

Ako je faktor u€inka u jednom danu 50% znaci da se koristi pola kapaciteta hidroelektrane. Nacin na
koji se distribuira taj kapacitet (odnosno, raspored proizvodnje) ovisi o poduzecu hidroelektrane, ciji je
cilj maksimalni ekonomski prinos. Tako, na primjer, mogu raditi turbine pod punim opterecenjem
tijekom 12 sati dnevno. Faktor opterecenja iznosi 53,5% tjedno i odgovara, na primjer, radu turbina

punim optere¢enjem 18 sati tijekom 5 radnih dana.
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1.6. Akumulacija i hidroelektrana Rama

Za simulaciju akumulacije i brane Rama koristile su se krivulje akumulacije (kota-zapremina), krivulje
preljeva i krivulje temeljnog ispusta prikazane u aneksu 2 (Kapacitet svih infrastruktura) dokumenta

“Upravljanje sustavima u uvjetima velikih voda”.

Hidroelektrana je simulirana kao komponenta odvojak-ispust, “Diverted Outlet”.

Krivulje protoka (Q) —proizvodnja (MW) hidroelektrane Rama su uvrStene u aneks 1. U model HEC-
ResSim se ne mogu uvesti skupine krivulja, zbog ¢ega se pretpostavilo da je protok kroz turbine uvijek
konstantan i jednak projektiranom protoku (Q=64 m®/s) i od krivulja protoka (Q) — proizvodnja (MW)
dobiven je kapacitet proizvodnje ovisno od kote. Navedeni kapacitet je varirao izmedu 125 MW za

razinu vode od 520 m.n.m. i 173 MW za razinu vode od 596,8 m.n.m.

H (bruto pad) (m) Kota (m.n.m.) Protok (m%/s) Kapacitet (MW)
250,0 520,0 64 125,0
265,0 535,0 64 137,0
280,0 550,0 64 146,8
295,0 565,0 64 156,0
310,0 580,0 64 164,0
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Navedene krivulje ukljuCuju gubitke na hidroelektrani, tako da se na kartici ucinkovitosti pretpostavila

H (bruto pad) (m) Kota (m.n.m.) Protok (m¥s) | Kapacitet (MW)
325,0 595,0 64 172,0
326,8 596,8 64 173,0

ucinkovitost od 100% i potroSnja i gubici su pretpostavljeni kao null vrijednosti.

Rama-Diverted Outlet-Power Plant
Outlet | Capacity| Efficiency | Station Use | Hyd. Losses
Mumber of Gates afthis type
Elevation Max Capacity | Total Max
{m) cms) Capacity GO0
5354 n.o o0 # 7
B36.0 f4.0 4.0 5807
96 8 640 G4.0 £ T
= 560
m -
40
T T T T T T
0 1020 30 40 A0 60 70O
Capacity {cms)
W
Rama-Diverted Qutlet-Power Plant
Cutlet| Capacity | Efficiency | Station Use | Hyd. Losses
Installed Capacity (Myi | 150|
Wariable Capacity. |Function of Reservoir Elevation v|
Elewation {m) Capacity (v
520.00 125,00/ 6007
535,00 137.00 = 580
550,00 146. 60 = 5607
565,00 158,00 T 5407
580.00 164.00 B 594
595.00 172.00 = TTTTTTTTT
596. 60 173.00 135150165
Capacity (0

Kota donje vode (tailwater) je postavljena na stalnu kotu 270 m.n.m.

Provedena su 4 alternativha upravljanja akumulacije koriStenjem dvije vrste pravila za proizvodnju
hidroelektrane u modelu HEC-ResSim: Schedule i Power Guide Curve (raspored i krivulja upravijanja
snagom). U slu€aju Power Guide Curve provedene su dvije moguénosti, jedna bez razmatranja

minimalne razine odredene u Vodnoj dozvoli i druga razmatranjem navedene minimalne razine.
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Alternativa A. Power Guide Curve, bez minimalne razine akumulacije

Koristi se “Operation set” koji je nazvan Hydropower — Power Guide Curve. Akumulacija se podijelila

na tri podrudja:

1) Flood control: Cija je gornja granica 596,8 m.n.m.

2) Conservation: Cija je gornja granica maksimalne dozvoliene mjese¢ne razine u Vodnoj

dozvoli.

. Maksimalno

Ir:ac;%%tz:(ja ograniéenje
(m.n.m.)

01Sijecan; 580.0
01Veljaca 581.5
010Zujak 583.0
01Travan;j 584.4
01Sviban; 588.6
01Lipanj 594.5
01Srpan; 594.5
01Kolovoz 594.5
01Rujan 589.2
01Listopad 584.7
01Studeni 580.0
01Prosinac 580.0

3) Inactive: minimalna radna razina akumulacije, 536 m.n.m.

U podrucju Flood Control je primijenjeno pravilo Schedule (raspored proizvodnje) (SchedPwr-A) ¢ija

je mjesecna vrijednost 130.000 MWh, odnosno, koja u slu¢aju da prelazi maksimalnu dozvoljenu

razinu u Vodnoj dozvoli zahtijeva od hidrolektrane da kroz turbine prolazi maksimalni kapacitet (64

m¥s).

U podrucju Conservation primijenjena su dva pravila. Prvo je MinRel-HPP (odredeno ovisno od

datuma) koje zahtijeva od hidroelektrane da kroz turbine prode minimalni protok od lipnja do listopada,

kao Sto je odredeno u Vodnoj dozvoli. Ovo pravilo ima prednost u odnosu na sljedece.

Pocetak Minimalni
razdoblja protok (m3/s)
01Sijecanj 0.0
31Sviban;j 0.0

O1Lipanj 23.0

30Lipanj 23.0

01Srpan; 20.2
31 Srpanj 20.2

Upravljanje sustavima u normalnim uvjetima
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Pocetak Minimalni
razdoblja | protok (m%/s)
01Kolovoz 20.7
31Kolovoz 20.7

01Rujan 20.8

30 Rujan 20.8
01Listopad 16.5
01Studeni 16.5
02 Studeni 0.0
31Prosinac 0.0

Drugo pravilo je HydroPwrGC) (Hydropower — Power Guide Curve). Pravilo Hydropower — Power
Guide Curve omogucuje odredivanje funkcije koja opisuje zahtjeve za proizvodnju hidroelektrane u
odnosu na dostupnu zapreminu u elektroenergetskom bazenu (“% Power Storage”). Zahtjev za

proizvodnju se mora opisati u jedinicama faktora ucinka % (“% Plant Factor”).

Nakon nekoliko poku$aja dobio se raspored sa kojim se dobiva maksimalna proizvodnja sa najmanjim

ispustanjem vode bez rada turbina:

120 % Power % Plant
, 1007 Storage Factor
g 80-/ 0 0
2 e 70 0
g4 100 100
= 207
0 S B S B B

0 20 40 &0 80 100
Flant Factor (%)

Na sljede¢im grafikonima prikazani su rezultati dobiveni za 6 simuliranih godina (01/01/2004 -
31/12/2009).
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X Reloases - Rama, 6:08PM
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[EE4

2004 I 2005 I 2006 f 2007 f 2008 I 2009

|—— Rama-Power Plant Rama PGC-0 Pawer. 1DAY

—— Rama-Power PlantRama PGC-0 Pawer-CAPABILITY. 1DAY

-~ Rama-Power Plant-SchedPowr-A Rama PGC--0 Power-REQUIRED. 1DAY I
-+ Rama-Power Plant-HydroPwiGC Rama PGC—-0 Pawer-REQUIRED. 1DAY T 1 T T T

l——~ Time of Simulation 2004 2005 2006 2007 2008

— Rama-Pool Rama PGC~-0 Flow-IN.1DAY — Rama-Contralled Outlet-Bottorn Rama PGC-0.Flow.1DAY —— Rama-Power Plant Rama PGC--0 Flow. 1DAY

—— Rama-Pool Rama PGC--0 Flow-OUT 1DAY Rama-Dam at Rama L&O Rama PGC--0 Flow.1DAY —— Rama-Uncontrolled Outlet-Spillway Rama PGC--0 Flow. 1DAY

[—— Rama-Power Plant Rama PGC--0 Flow-QPOWER. 1DAY I—== Time of Simulation

Power Releases

2009

Za prakticne svrhe, Sto se vise faktor ucinka priblizava 100%, odnosno, $to je horizontalnija krivulja i
priblizava se 100%, time se viSe pribliZzava razina akumulacije maksimalnoj mjese¢noj dozvoljenoj

granici.

Sto je visa razina akumulacije time je bolje, jer je vec¢a proizvedena energija. Medutim, ako se razina
nalazi previSe blizu krivulje maksimalne mjese¢ne dozvoljene razine, kada se pojavi jak dotok u
akumulaciju (poplava) ponekad model ResSim, osim rada turbina, ispuSta vodu kroz organe

ispustanja da bi se vratio na krivulju upravljanja $to je brze moguce.

Nakon nekoliko poku$aja uvidjelo se da je u modeliranju bolje zadrzati najviSu razinu u akumulaciji
malo ispod odredene maksimalne mjesecne. lzbjegavanjem nekih ispustanja (vidi zelene linije
grafikona “Releases”) proizvodnja energije je ukupno vec¢a. U stvarnosti, iznad krivulje upravljanja koja
je odredena za akumulaciju Rama postoji dovoljno zapremine kako bi se omoguéilo jednostavno
izravnanje moguce poplave putem turbina, ili zadrzavanje najveceg dijela ulaznog hidrograma bez

ispustanja kroz preljev.

U grafikonima se vidi kako se svake godine ispunjavaju minimalni dotoci u mjesecima od lipnja do
listopada.

Prosjecni rezultati za 6 simuliranih godina (2004-2009) su sljedeci:

Hidroelektrana Rama Prosjek | Maximum Minimum
Ucinkovitost proizvodnje* 1.00 1.00 1.00
Neto pad (m) 314.20 322.60 307.37
Hidrauli¢ki gubici (m)* 0.00 0.00 0.00
I(E'\;\(/e\;gi)ja proizvedena po vremenskom koraku 5098 35 3966.63 400.62
Proizvedena energija (MW)** 92.85 165.28 16.69

Upravljanje sustavima u normalnim uvjetima 19



epl;sa

Izrada modela za hidroloka predvidanja, prognoziranje, dono$enje odluka, izrada plana, smjernica, program obuke za
optimalno upravljanje viSenamjenskim akumulacijama u slivovima Rijeka Neretve i TrebiSnjice

Proizvedena energija je prikazana u sljedecoj tablici:

Hidroelektrana Rama Prosjek | Maximum Minimum
Faktor ucinka 0.56 1.00 0.10
Protok kroz turbine (cms) 30.19 53.98 5.34

(*) Ucinkovitost i gubici su uklju€eni u krivulju protok

hidroelektrane

(Q) - proizvodnja (MW)

(**) “Proizvedena energija (MW)" je “energija proizvedena po vremenskom koraku
(MWh)” podijeliena sa 24 h, odnosno, prosje¢na satna proizvodnja.

GWh | | i v Vv Vi Vil Vil IX X Xi Xll | Godina
2004| 879| 625| 86.0(1155| 96.1| 69.9| 586| 654| 70.3| 69.7| 57.0| 91.8| 930.7
2005| 95.0| 48.3| 39.5| 823| 81.1| 552| 48.7| 59.2| 72.7| 77.4| 559 108.5| 823.8
2006 | 110.9| 62.7| 72.0| 92.0| 774 | 542| 48.7| 59.1| 78.6| 86.8| 53.3| 42.6| 838.5
2007 | 41.7| 49.7| 69.9| 628| 30.3| 51.8| 47.0| 479| 46.1| 554| 646| 70.1| 637.3
2008 | 57.6| 49.1| 53.6| 845| 726| 522| 47.3| 548| 626| 66.0| 61.2| 113.1 774.6
2009 | 107.1| 105.7| 100.9| 83.6| 54.0| 52.1| 475| 61.5| 679| 65.7| 57.9| 71.3| 8753

Prosjek | 83.4| 63.0| 70.3| 86.8| 68.6| 559| 49.7| 58.0 66.4| 70.2| 58.3| 829 8133

Upravljanje sustavima u normalnim uvjetima
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Alternativa B. Schedule ili raspored godiSnjeg opterec¢enja (bez minimalne razine akumulacije)

Koristi se Operation set koji nazivamo Hydropower Schedule. Isto kao i u prethodnom slucaju,

akumulacija se podijelila na tri podrucja: Flood control, Conservation i Inactive. Podaci su isti izuzev

drugog pravila podrucja Conservation, koje je u ovom slu€aju pravilo Schedule (SchedPwr-B) sa

sliede¢om raspodjelom:

. Mjesecn

AP uliﬁ?:en% ?MWh)

Sijecanj 100000.0
Veljaca 100000.0
Ozujak 80000.0
Travanj 55000.0
Svibanj 30000.0
Lipanj 0.0
Srpanj 0.0
Kolovoz 0.0
Rujan 0.0
Listopad 0.0
Studeni 30000.0
Prosinac 80000.0

Od lipnja do listopada ne odreduje se proizvodnja jer u tim mjesecima kroz turbine prolazi minimum

koji je odreden po pravilu MinRel-HPP, koji ima veci prioritet.

U sljede¢im grafikonima prikazani su dobiveni rezultati za 6 simuliranih godina (01/01/2004 -
31/12/2009).

|3 Default Plot - Rama, 5:46PM
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2004 2005 T 2006 T 2007 2008 2009 @
r ma Schedd Power. 1DAY

hed0.Pawer-CAPABILITY. 1DAY
wr-B.Rama Sched0.Power-REQUIRED. 1DAY

t-SchedPawr-A Rama Schedd. Power-REQUIRED. 1DAY

2004

2005

2006 T 2007 T 2008

2009

— Rama| . Flow-OUT 1DAY.
(— Rama-Power Plant.Rama Schedd Flow-QPOWER. 1DAY

= n
— R Sched0 Flow-IN.1DAY — Rama-Controlled Outlet-Bottorn Rama Sched0 Flow.1DAY

—— Rama-Power PlantRama Schedd Flow. DAY
—— Rama-Uncontrolled Outlet-Spillway. Rama Schedd Flow. 1DAY

Power

Releases

Postivaju se minimalni dotoci u mjesecima od lipnja do listopada a hidrolektrana nastoji proizvesti

svake godine odredenu potraznju mjese¢ne odredene proizvodnje. Medutim, imajuéi raspored

proizvodnje koji je odreden, pojavljuje se mnogo ispustanja, i stoga je u€inkovitost manja.

Prosjec&ni rezultati za 6 simuliranih godina (2004-2009) su:

Hidroelektrana Rama Prosjek Maximum Minimum
Ucinkovitost proizvodnje 1.00 1.00 1.00
Neto pad (m) 312.39 324.50 294.96
Hidrauligki gubici (m) 0.00 0.00 0.00
Energija proizvedena po vremenu (MWh) 1956.23 3840.00 967.74
Proizvedena energija (MW) 81.51 160.00 40.32
Faktor ucinka 0.49 0.97 0.24
Protok kroz turbine (cms) 26.72 52.47 12.70

Proizvedena energija je prikazana u sljedecoj tablici:

GWh | | ]| v Vv Vi Vil VIl 1X X XI Xll | Godina
2004 | 935| 99.8| 80.9| 576| 33.1| 52.7| 478| 50.0|, 46.5| 43.3| 30.8| 79.7| 71538
2005| 99.4| 99.7| 81.0| 55.7| 309| 521 | 472| 48.1| 46.3| 404| 349| 828| 7184
2006 | 99.4| 99.7| 81.0| 55.7| 309| 525| 476| 53.4| 543| 46.8| 30.3| 784 730.0
2007 | 99.4| 99.7| 81.0| 55.7| 309| 509| 46.1| 47.0| 451| 36.5| 30.2| 784| 700.7
2008 | 99.4| 99.8| 80.9| 55.7| 309| 51.0| 46.2| 471| 452| 36.6| 30.2| 79.2| 7021
2009 | 99.4| 99.7| 81.0| 55.7| 30.9| 525| 47.7| 48.8| 46.5| 44.7| 306| 79.7| 7172

Prosjek | 98.4| 99.7| 81.0| 56.1| 31.2| 51.9| 47.1| 49.0| 473| 41.4| 31.2| 79.7| 714.0
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Alternativa C. Power Guide Curve sa minimalnom razinom u akumulaciji.

Koristi se Operation set koji je nazvan Hydropower (2) — Power Guide Curve. Razlikuje se od
Alternative A, jer se u akumulaciju dodalo novo podru¢je nazvano Minimum, koje predstavlja

minimalnu mjese&nu razinu akumulacije koja je odredena u Vodnoj dozvoli.

ok, | granica”
Ja (m.n.m.)
01Sijecan; 555.0
01Veljaca 564.6
010zujak 569.4
01Travan;j 572.5
01Sviban; 581.2
01Lipanj 586.1
01Srpan; 589.6
01Kolovoz 583.6
01Rujan 575.8
01Listopad 570.5
01Studeni 565.1
01Prosinac 560.2

U podrucju Conservation primjenjuju se dva pravila. Prvo je MinRel-HPP koje zahtijeva od
hidroelektrane da kroz turbine prolazi minimalni protok od lipnja do listopada, kao $to je odredeno u

Vodnoj dozvoli. Ovo pravilo ima prioritet nad sljedec¢im.

Drugo pravilo je HydroPwrGC-B (Hydropower Guide Curve) krivulje upravljanja hidroenergijom koje u
ovoj alternativi ima kao “Zone at top of Power Pool” podru¢je Conservation a kao podrucje “Zone at
Bottom of Power Pool” podru¢je Minimum (dok je u Alternativi A ovo posljednje bilo podrucje

Inactive).

Nakon nekoliko poku$aja dobilo se da raspored sa kojim se dobiva maksimalna proizvodnja sa

minimalnim ispustanjima vode bez rada turbina bude:

% Power % Plant
Storage Factor
0 0
50 0
100 100

Na sljede¢im grafikonima prikazani su dobiveni rezultati za 6 simuliranih godina (01/01/2004 -
31/12/2009).
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X Default Plot - Rama, 7:00PM
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Default plot Operations

2004 T 2005 T 2006 T 2007 T 2008 T 2009 @

|— Rama-Pawer Plant.Rama PGC2-0 Pawer.1DAY
—— Rama-Power Plant Rama PGC2-0 Power-CAPABILITY. 1DAY
==~ Rama-Power Plant-HydroPwrGC-B Rama PGC2-0 Power-REQUIRED 1DAY

---- Rama-Power Plant-SchedPowr-A Rama PGC2-0 Power-REQUIRED. 1DAY T T T T T
|-~ Time of Simulation 2004 2005 2006 2007 2008 2009
—— Rama-Paol.Rama PGC2-0.Flaw-IN. 1DAY \—— Rama-Cortrolled Outlet-Bottorn Rama PGC2-0.Flow. 1DAY —— Rama-Pawer Plant Rarma PGC2-0 Flow. 1DAY
—— Rama-Paol.Rama PGC2-0.Flaw-OUT 1DAY Rama-Dam at Rama L&O Rama PGC2-0.Flow. 1DAY —— Rama-Uncontrolled Outlet-Spilway Rama PGC2-0.Flow. 1DAY
|— Rama-Pawer Plant.Rama PGC2-0 Flow-QPOWER. 1DAY ——- Time of Simulation

Power Releases

Zadrzavaju se minimalni protoci od lipnja do listopada, iako se u svibnju 2007 tijekom nekoliko dana

zbog niskih dotoka ponistava protok kroz turbine.

Prosje€ni rezultati za 6 simuliranih godina (2004-2009) su sljededi:

Hidroelektrana Rama Prosjek Maximum Minimum

Ucinkovitost proizvodnje 1.00 1.00 1.00
Neto pad (m) 314.90 323.84 307.16

Hidraulicki gubici (m) 0.00 0.00 0.00

(Eh;]\?\;ﬁl)ja proizvedena po vremenskom koraku 9999 31 3957.90 0.00

Proizvedena energija (MW) 92.89 164.91 0.00
Faktor u€inka 0.56 1.00 0.00
Protok kroz turbine (cms) 30.16 53.98 0.00
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Proizvedena energija je prikazana u sljedecoj tablici:

GWh | | [} v \'} Vi Vil Vil IX X Xi Xll | Godina
2004| 879| 56.6| 86.0(1143| 77.0| 551 | 56.4| 819| 795| 752| 61.4| 949| 926.2
2005| 94.0| 40.8| 31.6| 849| 672| 524| 475| 69.2| 834| 829 | 59.7|110.3| 823.8
2006 | 110.7| 57.3| 68.5| 90.8| 59.2| 524 | 475| 69.7| 90.6| 923| 56.3| 49.0| 8444
2007 | 38.8| 42.1| 654 48.0 59| 522| 473| 543| 67.4| 688| 71.5| 754 | 6371
2008 | 55.9| 40.7| 48.9| 844| 523| 524 | 475| 64.0| 73.0| 723| 66.2| 1145| 772.1
2009 | 107.2| 104.8| 96.5| 722| 298| 524 | 482| 79.7| 783| 711| 629| 756| 878.6

Prosjek | 824| 57.1| 66.2| 82.4| 48.6| 52.8| 49.1| 69.8| 78.7| 77.1| 63.0| 86.6 813.7

Dobiveni rezultati u ovoj alternativi su vrlo sliéni rezultatima iz alternative A. Ova alternativa se koristila

kao stalna u simulaciji ostatka sustava Neretve.

Upravljanje sustavima u normalnim uvjetima
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Alternativa D. Power Guide Curve sa minimalnom razinom u akumulaciji i ograni¢enim
ispustanjima
U ovom primjeru se Koristi isto pravilo Power Guide Curve kao u alternativi C i dodaje mu se novo

pravilo za oba podru¢ja Flood control i Conservation koje ogranicava maksimalna ispustanja u

akumulaciji (MaxRelease).

Model ResSim ima i Downstream Control Function Rule (funkcionalno pravilo kontrole nizvodno) koje
omogucuje postavljanje minimalnog ili maksimalnog protoka na kontrolnoj to¢ki u mrezi viSe nego
izricita granica o ispustanjima. Kada se odredi ovo pravilo (iako se ne primjenjuje) kontrolna tocka je
prikazana u mrezi putem kvadratnog kruga (aureola). Kada kontrolna to¢ka (primjer CP5) samo ima
akumulaciju uzvodno postignuti u€inak sa ovim pravilom je sli€an postignutom sa pravilom

MaxRelease.

Primjenom pravila MaxRelease maksimalna ispustanja u akumulaciji su ograni¢ena na 64 m%s. Na taj
nacin, kada se dostigne maksimalna dozvoljena u mjesecu, akumulacija ispusta maksimum od 64
m®/s izmedu turbina i temeljnog ispusta. To uzrokuje da se tijekom vremenskog prostora (nekoliko
dana prema zapremini ulaznog dotoka) akumulacija nalazi iznad dozvoljenog maksimuma u tom
mjesecu. Kako se ulazni dotok smanjuje ponovo ¢e se snizavati razina akumulacije dok ne bude na
istoj vrijednosti ili ispod maksimalne dozvoljene razine. Na taj nacin se nastoji “uStedjeti” voda za

njeno koriStenje u hidroenergetsku proizvodniju.

U stvarnoj situaciji ne preporucuje se izvodenje ove radnje. U slu€aju njenog izvodenja mora se raditi
vrlo pazljivo, imajuci uvid u prognozu ulaznih dotoka u akumulaciju narednih dana da bi se sprijecilo
da poplava visokih dotoka moze izazvati ispustanje kroz preljev u trenucima kada se kroz Mostar
dostize 1.200 m%/s.

Na sljede¢im grafikona su prikazani dobiveni rezultati za 6 simuliranih godina (01/01/2004 -

31/12/2009).
@ = _ a

| I
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-~ Rama-Inactive Rama PGC3-0 Elev-ZONE.1DAY —-= Rama-Minimum Rarma PGC3-0 Elev-ZONE.1DAY
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Default plot Releases

— Rama-Controlled Outiet Battom Rama PGC3-0 Flow. 1DAY —— Rama-Power Plant Rama PGC3-0.Flow. 1DAY
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o i  ——

Default plot (2008/09 detalle)

Prosjecni rezultati za 6 simuliranih godina (2004-2009) su:

Hidroelektrana Rama Prosjek Maximum Minimum
Ucinkovitost proizvodnje 1.00 1.00 1.00
Neto pad (m) 314.94 323.84 307.16
Hidraulic¢ki gubici (m) 0.00 0.00 0.00
m\%ﬁi)ja proizvedena po vremenskom koraku 5033 52 403553 0.00
Proizvedena energija (MW) 93.06 168.15 0.00
Faktor u€inka 0.56 1.00 0.00
Protok kroz turbine (cms) 30.21 53.99 0.00

Proizvedena energija je prikazana u sljedecoj tablici:

GWh | | [} v Vv Vi Vil Vil IX X Xi Xll | Godina

2004 | 879| 56.6| 86.5|1146| 774 | 552| 56.4| 819| 79.5| 752| 61.4| 949| 9274

2005| 94.0| 40.8| 31.6| 849| 67.2| 524 | 475| 69.2| 83.4| 829 | 59.7| 111.3| 824.9

2006 | 110.7| 57.2| 68.5| 90.8| 59.2| 524 | 475| 69.7| 90.6| 923| 56.3| 49.0| 8444

2007 | 38.8| 42.1| 654 48.0 59| 522| 473| 543| 67.4| 688| 715| 754 | 6371

2008 | 55.9| 40.7| 489| 844| 523| 524 | 475| 64.0| 73.0| 723| 66.2| 113.2| 770.7

2009 | 114.6| 105.6| 96.5| 722| 298| 524 | 482| 79.7| 783| 711| 629| 756| 886.9

Prosjek | 83.6| 57.2| 66.2| 825| 48.6| 52.8| 49.1| 69.8| 78.7| 77.1| 63.0 86.6 815.2

Sto se ti¢e tablice alternative C vidi se da je u sijeénju i veljagi 2009 godine proizvodnja bila malo vec¢a
jer se dozvolilo priviemeno pohranjivanje vode u akumulaciji iznad maksimalne dozvoljene razine (20

dana prosinca 2008 i 10 dana sije¢nja 2009 godine).

Upravljanje sustavima u normalnim uvjetima 27



epl;sa

Izrada modela za hidroloka predvidanja, prognoziranje, dono$enje odluka, izrada plana, smjernica, program obuke za
optimalno upravljanje viS$enamjenskim akumulacijama u slivovima Rijeka Neretve i TrebiSnjice

1.7. Mostarsko blato i Pe¢ Mlini

Mostarsko blato i Pe¢ Mlini su dvije hidroelekirane sa sli¢nim karakteristikama u smislu da uzimaju

vodu iz akumulacija nastalih u njihovim poljima. Ove akumulacije nemaju branu kao takvu i stoga ne

raspolazu sa organima za ispustanje izuzev tlaénog cjevovoda koji prihranjuje vodom hidroelektrane.

\\ LY

Za simulaciju akumulacija koristile su se krivulje akumulacije (kota- zapremina) prikazane u Aneksu 2

(Kapacitet infrastruktura) u dokumentu “Upravljanje sustavima u uvjetima velikih voda”.

lako akumulacije nemaju branu, pretpostavio se virtualni preljev kroz koji bi akumulacija ispustala
vodu u slu€aju da prelazi maksimalni kapacitet koji je dat na krivuljama kota-zapremina. Dakle, uz to
se pretpostavila u oba slu€aja virtualna rije¢na dionica koja je potrebna za ispravan rad modela, koja

ide od svake akumulacije do rijeka koje se nalaze nizvodno gdje ispustaju vodu elektrane.
Hidroelektrane su se simulirale kao komponenta elementa “Diverted Outlet”.

Krivulje protok (Q) — proizvodnja (MW) hidroelektrana nisu dostupne tako da je pretpostavljena

nominalna proizvodnja za sve hidroelektrane.
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Na sljedecoj slici prikazane su neke osnovne karakteristike koje su se koristile u simulaciji.

Mostarsko blato

Pec¢ Mlini - Imotsko

Maksimalni kapacitet (=nominalni protok) (m?s) 40 m%/s 30 m¥s
Instalirani kapacitet (MW) 60 MW 30 MW
UcCinkovitost (konstantna) (%) 92% 92%
HidrauliCki gubici: 3% prosjecnog bruto pada (m) 535m 3.3m
Kota donje vode (Tailwater) 47 m.n.m 142 m.n.m

(*) Pretpostavlja se da elektrana ne tro$i vodu (Constant Station Use = 0 m*/s)

1.7.1. Mostarsko blato

Ne raspolaze se sa nizovima ulaznih dotoka u polie Mostarsko blato. Da bi se mogla simulirati
elektrana koristio se niz koji je 90% ulaznih dotoka u Imotsko polje. Ovih 90% je slu¢ajno odabrana
vrijednost, jednostavno da bi se razlikovala od originalnog niza. S druge strane, u originalnom nizu

vrijednosti protoka poc€inju polovicom 2005 godine (22/06/2005).

Stoga, dobiveni rezultati proizvodnje nisu realni. U modelu ResSim dnevni protoci se primjenjuju u
tocki (junction) CP20.

cP20 { Maostarsko Blato

Na slici, segment izmedu virtualne brane (junction CP21) i rijeke Jasenice (junction CP22) predstavlja

navedenu virtualnu rije¢nu dionicu.

U simulaciji se pretpostavilo da je maksimalna dostignuta kota vode u akumulaciji 231,5 m.n.m. i

minimalna kote vode je 221,5 m.n.m.
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Koristen je Operation set Kkoji je nazvan Hydropower Schedule, gdje je akumulacija podijeljena na tri

podrucja.

1) Flood control: Cija je gornja granica 231,5 m.n.m.
2) Conservation: Cija je gornja granica 231 m.n.m. u svim mjesecima.

3) Inactive: Minimalna radna razina akumulacije 221,5 m.n.m.

Na podrucje Conservation primijenilo se pravilo Schedule (SchedPowA) sa mjesecnim stalnim

rasporedom proizvodnje sa sljede¢om raspodjelom:

. Mjesecn

AP ukupno (MWh)

Sije€an;j 10000.0
Veljaca 10000.0
Ozujak 10000.0
Travanj 10000.0
Svibanj 10000.0
Lipanj 6000.0
Srpanj 0.0
Kolovoz 0.0
Rujan 0.0
Listopad 6000.0
Studeni 10000.0
Prosinac 10000.0

U mjesecima od lipnja do listopada zahtijeva se proizvodnja nula da bi se pribliZili stvarnosti u kojoj je

dotok od mjeseca maja vrlo nizak ili nula.

Na sljede¢im grafikonima prikazani su dobiveni rezultati za 6 simuliranih godina (01/01/2004 -
31/12/2009).
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== Time of Sirmulation —— Mostarsko Blato-Pool Neretva 7-0 Flaw-IN.1DAY —— Mostarsko Blato-Paol Neretva 7-0 Flow-OUT. 1DAY —— Mostarsko Blata Neretva 7-0 Flow-MAXLIM 1DAY
|— Mostarsko Blato-Pool Neretva 7-0 Flow-OUT. 1DAY. Mostarsko Blato Neretva 7-0 Flow-MINLIM 1DAY

Upravljanje sustavima u normalnim uvjetima 30



epl;sa

Izrada modela za hidroloka predvidanja, prognoziranje, dono$enje odluka, izrada plana, smjernica, program obuke za
optimalno upravljanje viSenamjenskim akumulacijama u slivovima Rijeka Neretve i TrebiSnjice

f
: M |
— etva 7-0.Power.1DAY 5
— tva 7-0.Power-CAPABILITY. 1DAY
=== r Plant-SchedPowr Neretva 7-0 Power-REQUIRED. 1DAY h
= n

2004 f 2005 I 2006 I 2007 I 2008 I 2009
o-Pool Neretva 7-0 Flow-OUT. 1DAY —— Mostarsko Blato-Power Plant Neretva 7-0 Flow.1DAY —— Mostarsko Blato-Dam at Jasenica L&O Neretva 7-0 Flow. 1DAY
starsko Blato-Powier Plant Neretva 7-0 Flow-QPOWER 1DAY Mostarsko Blato-Uncontrolled Outlet-Virtual Neretva 7-0 Flow. 1DAY  ——~ Time of Simulation

Power Releases

o

Pool Neretva 7-0.Flow-IN.1DAY

Smatra se da je u 2006, 2007 i 2008 godini prakti¢ki ispunjen odabrani mjesecni raspored proizvodnije,
iako ima nekoliko mjeseci krajem 2007 i poCetkom 2008 u kojima nema dovoljno vode. U 2009 godini,
medutim, buduéi da su dotoci veci prethodnih godina i da akumulacija ne bi ispustala vodu, proizvodi
se viSe energije od zatrazene. MoZe se vidjeti (na grafikonu Releases) da se ne ispusta niSta kroz

virtualni preljev.

Prosjecni rezultati za 6 simuliranih godina (2004-2009) su sljedeci:

Hidroelektrana Mostarsko blato Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 174.75 178.65 169.15
Hidrauli€ki gubici (m) 5.35 5.35 5.35
Energija proizvedena po vremenskom koraku (MWh) 173.34 1361.38 0.00
Proizvedena energija (MW) 7.22 56.72 0.00
Faktor uc¢inka 0.12 0.96 0.00
Protok kroz turbine (cms) 4.52 35.22 0.00

(*) Fiktivne vrijednosti proizvodnje jer koriSteni niz dotoka nije realan

Proizvedena energija je prikazana u sljedecoj tablici:

GWh* | | i v Vv Vi Vil Vil IX X Xi Xll | Godina
2004 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2005 0.0 0.0 0.0 0.0 0.0 0.5 0.1 0.0 0.0 1.5 3.8 10.0 15.9
2006| 10.0| 10.0| 10.0|( 10.0| 10.0 6.1 0.2 0.0 0.0 5.8 9.9( 10.0 82.0
2007| 10.0| 10.0, 10.0( 10.0| 10.0 6.1 0.2 0.0 0.0 5.8 9.9 9.7 81.7
2008 7.3| 10.0 9.8 10.0| 10.0 6.1 0.2 0.0 0.0 5.8 9.9( 10.0 79.1
2009| 10.0| 24.3| 28.0( 13.0| 10.9 6.1 1.8 0.8 0.2 5.8 99| 10.0| 120.9

Prosjek 6.2 9.0 9.6 7.2 6.8 4.2 0.4 0.1 0.0 4.1 7.2 8.3 63.3

(*) Fiktivne vrijednosti proizvodnje jer koristeni niz dotoka nije realan.
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Izvedena simulacija pokazuje viegodidnje ponasanje akumulacije (vidi Default plot) jer 2006 i 2007

godine akumulacija je zadrzala vodu cijelu godinu.

Buduci da se radi o nerealnoj situaciji jer se radi o polju, ako ga odrzimo punog cijelu godinu, jedan
vazan dio vode izgubit ¢e se filtracijama (procjedivanjem), a drugi jakim isparavanjem u ljetnim

mjesecima.

Upravljanje u kojem akumulacija snizava zapreminu pohranjene vode izgleda viSe realno iako

smanijuje dotoke ili prestaju, kao &to je simulirano u slu¢aju Pe¢ Milini.

1.7.2. Pe¢ Mlini

Za simulaciju elektrane koristio se dostupni niz dnevnih ulaznih dotoka u Imotsko polje koji obuhvata
razdoblie od 22/06/2005 do  31/12/2009. Odgovaraju¢a datoteka je “dss” je
PecMlini_Inflow_2004 PER_AVER.dss.

U modelu dnevni protoci su primijenjeni u tocki (junction) CP30.

Na slici, segment izmedu virtualne brane (junction CP31) i rijeke Tihaljina (junction CP32) predstavlja

virtualnu rijeénu dionicu koja je potrebna za rad modela.

U simulaciji je pretpostavljeno da je maksimalna dostignuta kota vode u akumulaciji 257,5 m.n.m., a

minimalna korisna kota vode 249,0 m.n.m.
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Koristi se Operation set koji je nazvan Hydropower Guide Curve, gdje se akumulacija podijelila na 3

podruéja:

1)
2)

Flood control: Cija je gornja granica 257,5 m.n.m.

Conservation: Cija je gornja granica ili krivulja upravljanja promjenljiva ovisno o mjesecima u

godini. Promatrane su dvije alternative. Alternativa A, &ija mjese€na maksimalna kota

akumulacije varira izmedu 255.5 i 251 m.n.m., i Alternativa B u kojoj varira izmedu 252 i 249,5

m.n.m.

Inactive: Minimalna radna razina akumulacije 249 m.n.m.

U podrucju Conservation primijenilo se pravilo Hydropower Guide Curve (HydroPwrGC) sa sljede¢im

rasporedom:

% Power % Plant
Storage Factor
0 0
100 0
100 100

Dakle, elektrana se u proizvodnji prilagodava koli€ini dostupne vode. U slu€aju da se pojavi poplava

necée biti ispustanja, jer dostupna zapremina akumulacije izmedu odabrane maksimalne mjeseéne

kote (u obje alternative) i maksimum akumulacije su dovoljno veliki za pohranjivanje cijele zapremine

vode od

poplave.

Aternativa A

Gornja granica podrucja Conservation je:

258

257
256
2554
254+
2534
2524
2514
2504

Elevatian {m)

249

248

Pocetak Maksimalna
razdoblja granica (m.n.m.)
— — 01Sijecanj 255.5
\ f.-” 01Veljada 255.5
\ 010zujak 255.5
T 01Travan; 255.5
01Sviban;j 255.5
Jan Mar May Jul Sep Nov 0O1lipanj 253.0
01Srpan; 251.0
01Kolovoz 251.0
01Rujan 251.0
01Listopad 251.0
01Studeni 253.0
01Prosinac 2555
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U mjesecima od lipnja do listopada akumulacija se zadrzava nisko da bi se priblizili stvarnosti, gdje je
kroz turbine pro$la dostupna voda a da se ne dozvoli da se napuni previSe akumulacija u mjesecima
velikin dotoka (u ovoj alternativi se pretpostavlja maksimalna kota od 255,5 m.n.m) a od mjeseca

svibnja otprilike, ulazni dotoci u akumulaciju se smanjuju dok prakti¢ki nestanu u ljetnim mjesecima.

Na slijede¢im grafikonima su prikazani dobiveni rezultati za 6 simuliranih godina (01/01/2004 -
31/12/2009). U prvoj godini i pol ulazni dotok u akumulaciju je null, iako simulacija pocinje sa koli¢inom

pohranjene vode u akumulaciji.
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(== Imotsko-Flood Contral Neretva 7-0 Elev-ZONE 1DAY —-— Imotsko-Canservation Neretva 7-0 Elev-ZONE. 1DAY |~ Imotsko-Inactive Neretva 7-0 Stor-ZONE. 1DAY —— Imotsko-Pool Neretva 7-0.Stor. 1DAY
== Imotsko-Inactive Neretva 7-0 Elev-ZONE 1DAY —— Imotsko-Pool Neretva 7-0 Elev. 1DAY === Time of Simuiation —— Imotsko-Pool Neretva 7-0. Flow-IN.1DAY
==~ Time of Simulation —— Imotsko-Paol Neretva 7-0 Flow-IN. 1DAY —— Imotsko-Pool Neretva 7-0 Flow-OUT 1DAY —— Imotsko Neretva 7-0 Flow-MAXLIM 1DAY
— Imotsko-Pool Neretva 7-0.Flow-OUT.1DAY Imotsko Neretva 7-0 Flaw-MINLIM. 1DAY
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|— Imotsko-Power Plant Neretva 7-0 Power. 1DAY
|— Imotsko-Power Plant Neretva 7-0 Power-CAPABILITY. 1DAY
——~ Imatsko-Power Plant-HydroPwrGC Neretva 7-0 Power-REQUIRED. 1DAY h N
[y o . "
Time of Simulation 2004 I 2005 ! 2006 I 2007 I 2008 ! 2009
|— Imotsko-Pool Neretva 7-0 Flow-IN. 1DAY
Imotsko-Pool Neretva 7-0 Flow-OUT.1DAY |— Imotsko-Power Plant Neretva 7-0 Flow.1DAY — Imotsko-Dam at Trebizat L&O Neretva 7-0 Flow. 1DAY
Imotsko-Power Plant Neretva 7-0.Flow-QPOWER 1DAY Imotsko-Uncontrolled Outlet-Virtual Neretva 7-0 Flow. 1DAY === Time of Simulation

Smatra se (slike Default ploti Power) da u mjesecima krajem 2005 i pocetkom 2006 godine, buduci
da je dotok vrlo visok turbine rade maksimalnim kapacitetom (30 m%/s). Voda koja ne prolazi kroz
turbine se pohranjuje u akumulaciji, koja se postupno vrac¢a na postavljeni maksimalni mjesecni

kapacitet kako se sniZzavaju dotoci.
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U ostalim mjesecima gdje su manji dotoci nema dovoljno vode da bi se odrzalo 30 m%s svaki dan u

mjesecu. Tjedno ili dnevno upravljanje koje obavljaju operateri trebaju imati za cilj optimizirati

proizvodnju, koriste¢i samo jedan agregat (15 ms/s) ili oba (30 m3/s) tijekom sati maksimalne

potraznje, odnosno, da ponude energiju u vr$nim satima.

Smatra se (u grafikonu Releases) da se niSta ne ispusta virtualnim preljevom.

Prosjecni rezultati za 6 simuliranih godina (2004-2009) su sljedeci:

Hidroelektrana Pe¢ Mlini - Imotsko- Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 106.79 110.83 103.70
Hidrauli¢ki gubici (m) 3.30 3.30 3.30
Energija proizvedena po vremenskom koraku 131.35 719.44 0.00
(MWh)

Proizvedena energija (MW) 5.47 29.98 0.00
Faktor ucinka 0.18 1.00 0.00
Protok kroz turbine (cms) 5.53 30.00 0.00

Proizvedena energija je prikazana u sljedecoj tablici:

GWh I | [} v V' Vi Vil Vil IX X Xi Xll | Godina
2004 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
2005 0,0 0,0 0,0 0,0 0,0 0,2 0,6 0,1 0,0 0,0 0,0| 12,1 13,0
2006 | 21,8 77| 12,2 7,3| 155 3,0 0,6 0,3 0,4 0,2 0,0 0,0 69,0
2007 0,0 0,0 12,8 86| 139 2,9 0,2 0,2 0,0 0,0 0,0 0,0 38,6
2008 0,0 36| 11,7 13,7| 17,8 4,1 0,9 0,2 0,1 0,0 0,0 11,6 63,7
2009| 19,9 20,1| 22,3| 10,5| 16,6 6,1 2,1 0,5 0,1 0,0 0,0 52| 103,4

Prosjek 7,0 5,2 9,8 6,7| 10,6 2,7 0,7 0,2 0,1 0,0 0,0 4,8 47,9

U tablici se vidi da iako ima dotoka proizvodnja je praktic¢ki nula. To je zbog toga Sto model koristi vodu

za punjenje akumulacije do postizanja razine odredene krivuljom upravljanja. Kada se dostigne

definirana razina krivuljom upravljanja poc¢et ¢ée koristiti ulazni dotok u akumulaciju za hidroenergetsku

proizvodnju, $to je u ovom slu¢aju normalno od prosinca.

U Alternative B koristi se krivulja upravljanja s nizim mjesecnim maksimumom.
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Aternativa B

Gornja granica podruc¢ja Conservation, odnosno, krivulja upravljanja je:

Maksimalna
granica (m.n.m.)

252.0

252.0

252.0

252.0

252.0

Pocetak
268 razdoblja
256 01Sijedan;
T 2541 01Veljaca
5 A 010zujak
i 252:w 01Travanj
* 250+ 01Sviban]
248 T [ T T 01 Llpanj

251.0

Jan Mar May Jul Sep Moy 01Srpanj

249.5

01Kolovoz

249.5

01Rujan

249.5

01Listopad

249.5

01Studeni

251.0

01Prosinac

252.0

Na slijede¢im grafikonima prikazani su dobiveni
31/12/2009).
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ProsjeCni rezultati za 6 simuliranih godina (2004-2009) su sljededi:

Hidroelektrana Pe¢ Mlini - Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 105.22 109.18 103.70
Hidrauli¢ki gubici (m) 3.30 3.30 3.30
Energija proizvedena po vremenskom koraku 133.19 708.73 0.00
(MWh)

Proizvedena energija (MW) 5.55 29.53 0.00
Faktor u€inka 0.18 0.98 0.00
Protok kroz turbine (cms) 5.75 30.00 0.00

Proizvedena energija je prikazana u sljedecoj tablici:

GWh | | [} v \' \'/| Vil Vil IX X Xi Xll | Godina
2004 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
2005 0,0 0,0 0,0 0,0 0,0 0,3 0,6 0,1 0,0 0,4 3,7 19,0 24,0
2006 | 21,3 74| 11,8 7.1 5,0 1,7 0,6 0,3 0,4 0,5 0,0 1,1 57,4
2007 2,0 7,0 13,1 8,3 3,5 1,6 0,2 0,2 0,0 0,0 0,4 2,2 38,7
2008 7.4 47| 11,3| 133 7,3 2,8 0,8 0,2 0,1 0,1 35| 19,1 70,6
2009 | 19,3| 19,8 21,9| 10,2 6,1 4,8 2,0 0,5 0,1 0,3 2,3 13,7 1011

Prosjek 8,4 6,5 9,7 6,5 3,6 1,9 0,7 0,2 0,1 0,2 1,7 9,2 48,6

U ovom slu€aju proizvodnja se raspodijeljuje na veéi broj mjeseci.

Sto je niza i ravnija krivulja upravljanja manja ¢e biti zapremina u akumulaciji a proizvodnja ¢e biti

povezana sa dotokom.
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1.8. Akumulacija i hidroelektrana Jablanica

Za simulaciju akumulacije i brane Jablanica koristile su se krivulje akumulacije (kota-zapremina),

krivulje preljeva i krivulje temelinog ispusta prikazane u Aneksu 2 (Kapacitet infrastruktura) u

dokumentu “Upravljanje sustavima u uvjetima velikih voda“.

U ResSim modelu je nemoguée prikazati akumulaciju kao stvarnu akumulaciju, jer na elementu
akumulacije ne moZe postojati elemenat "junction”, gdje utjeCe pritoka rijeke, kao Sto je slucaj rijeke
Rame. Shema se sastoji od dionica rijeke Neretve od CP3 do CP6, od CP6 do CP2; dionica rijeke
Rame od CP5 do CP2, buduéi da je CP2 tocka uSc¢a obje rijeke. Nakon male dionice od CP2 do CP4 i

na kraju, akumulacija Jablanica koja se proteze od to¢ke CP4 do brane.

Hidroelektrana je simulirana kao komponenta “Diverted Outlet”. Navedeni elemenat mora imati svoj
pocetak u akumulaciji i svoj kraj na kontrolnoj tocki rijeke, u ovom slu¢aju tocka CP8. U stvarnosti
toCka zahvata tlacnog cjevovoda ili tunel za prihranjivanje vodom hidroelektrane izvire na dionici

akumulacije koja se nalazi na Neretvi (na slici je prikazana sa isprekidanom linijom).
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Mygica dam

Krivulje protok (Q) — proizvodnja hidroelektrane nisu na raspolaganju kao ni krivulje razina (m.n.m.) —
maksimalni kapacitet (m%s). Stoga su se procijenile neke krivulje tako da na maksimalnoj koti vodi
(270 m.n.m.) kroz turbine prolazi nominalni protok (180 m%s) i na minimalnoj koti zahvata (235
m.n.m.) kroz turbine prolazi 15% manje protoka. Tablica kartice Outlet elementa Power plant je

sljedeca:

REET () anaa;:(:é::‘t:ll?;a/s)
234,9 0,0
235,0 153,0
240,0 159,0
245,0 164,0
250,0 169,0
255,0 173,0
260,0 177,0
265,0 179,0
270,0 180,0

Na sljedecoj slici su prikazane druge osnovne znacajke koje su se koristile u simulaciji hidroelektrane:
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HE Jablanica
Maksimalni kapacitet (=nominalni protok) (m%/s) 180 m%/s (6x30)
Instalirani kapacitet (MW) 180 MW
Ucinkovitost (konstantna) (%) 92%
Hidraulicki gubici: 3% prosjecnog bruto pada (m) 278 m
Kota donje vode pri Qi / Tailwater 160 m.n.m.

(*) Pretpostavlja se da nema potroénje vode elektrane (Constant Station Use = 0 m’/s)

Akumulacija Jablanica ima dva izvora dotoka, s jedne strane dotoke iz rijeke Rame, a s druge strane,
dnevne dotoke iz rijeke Neretve i njihov vremenski niz koji je dostupan obuhvata razdoblje od
1/01/2004 do 31/12/2009. Odgovaraju¢a datoteka “dss” je Jablanica_Inflow_2004-2009 PER-AVER-
Neretva only.dss.

U modelu dnevni dotoci se primjenjuju u tocki CP3.

KarakteristiCne razine su sljedece:

Jablanica

(m.n.m.)
Maksimalna kota akumulacije / Kota maksimalnog 5705
uspora ’
Normalna radna razina / Kota normalnog uspora 270,0
Min. radna razina / Kota minimalnog radnog nivoa 235,0
Kota mrtve akumulacije (minimalna kota zahvata

- 209,2

donjeg ispusta)

Ukupna zapremina akumulacije: 318 hm®.

Korisna zapremina akumulacije: 288 hm?® (izmedu kota 235 m.n.m. i 270 m.n.m.)

Krivulja akumulacije kota/zapremina je dostupna od kote 235,0 do kote 270,5.

Maksimalna radna razina je kota 270,0 m.n.m.

U Operation set akumulacija se podijelila na 4 podrugja:
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1) Flood control: Cija je gornja granica 270 m.n.m.

2) Conservation: Cija je gornja granica ili krivulja upravljanja promjenljiva ovisno o mjesecima u
godini. Primijenilo se maksimalno grani¢no stanje koje je odredeno u Vodnim dozvolama.

3) Minimum: Cija je gornja granica takoder promjenljiva ovisno o mjesecima u godini. Primijenila
se minimalna granica koja je odredena u Vodnim dozvolama.

4) Inactive: Minimalna radna razina akumulacije, 235 m.n.m. (kota na ulazu u tunel

hidroelektrane).

Napomena: Stanje minimalnog i maksimalnog ograni¢enja mjeseca lipnja se podudara sa Vodnom
dozvolom (267 m.n.m). Da bi se izbjegli problemi konvergencije u izraunima modela snizila se
minimalna granica mjeseca lipnja na vrijednost 264.1 m.n.m., tako da u ljetnim mjesecima (lipnju,

srpnju, kolovozu i rujnu) razlika izmedu gornje i donje granice bude 2.9 m.

STANJA GRANICA

MJESEC MIN. (m.n.m) MAX. (m.n.m) Razlika
| 245.00 266.50 21.5
] 250.70 266.50 15.8
] 254.30 266.50 12.2
v 258.00 266.50 8.5
\' 263.00 266.50 3.5

\'/| 267.00/264.1 267.00 0/2.9
Vil 267.00 269.90 2.9
Vil 267.00 269.90 2.9
IX 267.00 269.90 2.9
X 265.00 266.50 1.5
Xi 255.90 266.50 10.6
Xi 254.00 266.50 12.5

Gornja granica podrucja Conservation je:

Pocetak Maksimalna
razdoblja granica (m.n.m.)
01Sijecanj 266.5
31Svibanj 266.5

0O1Lipanj 267.0

30Lipan;j 267.0
01Srpan;j 269.9

30Rujan 269.9
O1Listopad 266.5
31Prosinac 266.5
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Gornja granica podrucja Minimum je:

Pocetak Maksimalna

razdoblja granica (m.n.m.)
01Sijecanj 245.0
g;g 31Sijecan 245.0
7654 01Veljaca 250.7
£ 260 28Veljaca 250.7
g oo Ij 010zujak 254.3
T e 30zujak 254.3
W 240 01Travanj 258.0
ijg 30Travan; 258.0
Jan Mar M:a\,r Jul sép Now 01Svibanj 263.0
31Svibanj 263.0
01Lipanj 264.1
30Lipan;j 264.1
01Srpan;j 267.0
30Rujan 267.0
O1Listopad 265.0
31Listopad 265.0
01Studeni 255.9
30Studeni 255.9
01Prosinac 254.0
31Prosinac 254.0

U akumulaciji se simuliraju preljev i temeljni ispust. Nije ukljuéen srednji ispust jer su oba ispusta
zaCepljena, sa vrlo malim ukupnim protokom koji se koristi. U simuliranim alternativama pretpostavilo
se i da se donji ispust ne koristi. Pravilo koje se koristilo je MaxReleaseBottom=0 m’/s, koje je

primijenjeno u svim podruéjima akumulacije.

U svim simuliranim alternativama u podrucju Flood Control se primijenilo pravilo SchedPwr-A po
kojem u svim mjesecima se zahtijeva proizvodnja od 134.000 MWh, znaci kada se prelazi gornja

granica krivulje upravljanja zahtijeva se da kroz turbine prolazi maksimalni protok.

Simulirane alternative
Simuliralo se 5 alternativa.
Alternativa A:

Koristi se pravilo Hydropower Schedule za hidroelektranu. Zahtijeva se minimalni ekoloski protok od
40 m%s nizvodno od brane Jablanica. Ne dozvoliava se koridtenje vode podruéja ispod krivulie

Minimum, odnosno, ispod minimalnog graniénog stanja.
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Alternativa B:

Isto kao alternativa A, ali se dozvoljava koristenje vode iz podrucja ispod krivulje Minimum, odnosno,
ispod minimalnog graniénog stanja, ali sa maksimumom od 40 m%s, odnosno, iskljuéivo za

garantiranje minimalnog ekoloskog protoka.

Alternativa C:

Koristi se pravilo Hydropower Power Guide Curve za hidroelektranu. Zahtijeva se minimalni ekoloSki
protok od 40 m%s nizvodno od brane Jablanica. Ne dozvoljava se koristenje vode podrucja ispod
krivulje Minimum.

Alternativa D:

Isto kao i alternativa C, ali se dozvoljava koriStenje vode podrucja ispod krivulie Minimum, sa

maksimumom od 40 m¥s, iskljugivo za garantiranje minimalnog ekologkog protoka.

Alternativa E:

Isto kao i alternativa D, ali su se Koristile neki nove izraunate vrijednosti maksimalnih mjese&nih
razina u planu “Upravljanje sustavima u uvjetima velikih voda” da bi se sprijeCile Stete u Mostaru

(izbjeci protoke vecée od 1.200 ms/s) za 50 godina razdoblja povrata.

Alternativa A

Koristi se pravilo Hydropower Schedule za hidrolektranu. Zahtijeva se minimalni ekolo$ki protok od 40
m?s nizvodno od brane Jablanica. Ne dozvoljava se koriétenje vode podrugja ispod krivulje Minimum,

odnosno, ispod minimalnog grani¢nog stanja odredenog u Vodnoj dozvoli.
Operation Set je nazvan Hydropower Schedule 1.

U podrucju Flood Control primijenilo se pravilo Schedule (SchedPwr-A) €ija je mjese€na vrijednost
134.000 MWh, odnosno, u slu¢aju ako se prelazi maksimalna mjesecna razina iz Vodne dozvole
obvezati hidrolektranu na rad turbina maksimalnim kapacitetom (180 m%s). | pravila
MaxReleaseBottom koja sprijecavaju ispustanja kroz temeljni ispust i ReleaseSpillway180 koja
spreCavaju da se proizvode ispustanja kroz preljev ako kroz turbine elektrane prolazi manje od 180
m¥s.

U podrucju Conservation primijenjena su 4 pravila, koja su po redoslijedu prioriteta sljedeca:
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- MaxReleaseBottom = 0 m’/s, koje sprjetava ispustanja kroz temeljni ispust.

— ReleaseSpillway180 koje sprjeava ispustanja kroz preljev ako kroz turbine elektrane prolazi
manje od 180 m%/s.

— MinRel-Diverted (definirano ovisno od datuma) koje zahtijeva da kroz Diverted Outlet protjece
uviiek minimum od 40 m%s (buduéi da u Diverted Outlet samo postoji hidroelektrana, ovo
pravilo je ekvivalentno MinRel-HPP=40 m3/s).

— | Cetvrto je SchedPwr-B. Nakon nekoliko poku$aja odabrao se sliedeci raspored proizvodnje.
S njim se dobivaju manja ispustanja i vece godiSnje proizvodnje nego sa drugim rasporedima

iako to ne znaci da je najoptimalnije.

. Ukupno
Mjesec | miesecno (MWh)
Sije€an;j 60,000
Veljaca 60,000
OZujak 60,000
Travanj 50,000
Svibanj 40,000

Lipanj 34,000
Srpanj 35,000
Kolovoz 35,000
Rujan 60,000
Listopad 60,000
Studeni 80,000
Prosinac 80,000

Ciji je zbroj 654,000 MWh/god. Dok akumulacija bude raspolagala sa dovojno vode iznad krivulje
Minimum, u modelu kroz turbine prolazit ¢e ono Sto je navedeno u mjesec¢nom rasporedu, jer nije
ograni¢en maksimum za turbine. Kada postoje ispustanja, kroz turbine hidroelektrane prolazit ¢e ¢ak i

viSe od onoga $to joj zatraZi mjesecni raspored, jer nije ograni¢en maksimum koji kroz njih prolazi.

U podru€ju Minimum primijenilo se pravilo:

- MaxReleaseBottom = 0 m’/s, koje sprjetava ispustanja kroz temeljni ispust.

Na sljede¢im grafikonima prikazani su dobiveni rezultati za 6 simuliranih godina (01/01/2004 -
31/12/2009).
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2004 T 2005 2008 T 2009

T 2005

T 2006

T 2008 T 2009

i Neretva 1-0 Elev-ZONE.1DAY
feretva 1-0.Elev-ZONE. 1DAY

Control Neretva 1-0 Elev-ZONE. 1DAY
e Neretva 1-0.Elev-ZONE.1DAY

— Jat ‘o0l Neretva 1-0 Flow-OUT. 1DAY.

Neretva 1-0.Power. 1DAY.
t-SchedPwr-BNeretva 1-0 Power-REQUIRED 1DAY -+ J

—

— Jablani

—— Jablanica-Power Plant Neretva 1-0.Flow-QPOWER 1DAY

Neretva 1-0.Power-CAPABILITY. 1DAY
SchedPwr-A Neretva 1-0.Power-REQUIRED. 1DAY
‘ool Neretva 1-0.Flow-IN.1DAY

Default plot

Power

500

400
5300
3
i

200 |

|

L

2004 2005 2006

2007 T 2008 T

2009

Jablanica-Power Plant Neretva 1-0.Flaw. 1DAY
~ Time of Simulation

l»» Jablanica-Controlled Outet Bottorm Neretva 1-0 Flow. 1DAY

—— Jablanica-Controlled Outlet-Spillway.Neretva 1-0 Flow. 1DAY
—— Jablanica-Dam at Neretva L&O Neretva 1-0 Flaw. 1DAY.

Releases

Prosjecni rezultati za 6 simuliranih godina (2004-2009) su sljedeci:

Hidroelektrana Jablanica Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 103.99 107.22 95.26
Hidrauli¢ki gubici (m) 2.78 2.78 2.78
m\%ﬁi)ja proizvedena po vremenskom koraku 2057 75 4169.2 569.59
Proizvedena energija (MW) 94.07 173.72 23.73
Faktor u€inka 0.52 0.97 0.13
Protok kroz turbine (cms) 100.01 179.7 25.18

Zbog nametnutih ogranic¢enja (grani€na maksimalna i minimalna stanja su vrlo blizu u ljetnim

mjesecima) u nekim ljetima nisu zadovoljeni ekolo$ki protoci nizvodno od brane Jablanica. Dani u

kojima nije postignut minimalni ekologki protok (40 m®/s) su:

5 dana u srpnju 2005 (maniji postignuti protok 35.94 ms/s)
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Proizvedena energija je prikazana u sljedecoj tablici:

17 dana srpanj-kolovoz 2006 (maniji postignuti protok 30.95 m3/s)

2 dana studeni 2006 (maniji postignuti protok 39.01 m3/s)

37 dana srpanj-kolovoz 2007 (maniji postignuti protok 33.88 m®/s)

32 dana srpanj-kolovoz 2008 (manji postignuti protok 32.12 m¥%s)

GWh | | i v Vv Vi Vil Vil IX X Xi Xll | Godina
2004 | 93.6| 76.3| 127.7| 125.0| 122.2| 58.7| 35.0| 35.0| 47.3| 623| 79.3| 112.6| 974.9
2005| 81.2| 59.8| 71.1|125.0| 11569| 44.6| 31.1| 33.3| 58.8| 61.8| 68.4| 109.7| 860.7
2006 | 105.7| 59.8| 101.2| 1249| 101.0| 43.7| 27.4| 30.9| 54.2| 60.7| 56.4| 44.4| 8105
2007 | 60.6| 59.4| 62.7| 73.6| 40.7| 37.0| 23.7| 23.2| 29.5| 494| 925| 90 642.5
2008 | 60.6| 59.9| 80.0|124.5| 80.6| 36.7| 23.4| 249| 29.4| 505| 80.8| 127.2| 7784
2009 | 108.8| 112.3| 105.0| 111.3| 52.8| 45.7| 35.0| 35.0| 376| 56.8| 86.1| 91.0| 877.5

Prosjek| 85.1| 71.2| 91.3| 114.1| 85.5| 44.4| 29.3| 304 | 428| 56.9 77.2| 958 824.1

Alternativa B

Isto kao i alternativa A, ali je dozvoljeno koridtenje vode ispod minimalnog grani¢nog stanja odredenog

u Vodnim dozvolama, sa maksimalnom vrijednosti od 40 m3/s, odnosno, isklju€ivo za ispunjavanje

ekoloSkog protoka.

U podruc¢ju Minimum primijenjuju se dva pravila:

MaxReleaseBottom = 0 m’/s, koje sprie¢ava ispustanja kroz temeljni ispust.

MinRelDiverted = 40 m’/s svaki dan u godini.

Hidroelektrana Jablanica Prosjek Maximum Minimum
Ucinkovitost proizvodnje Generation 0.92 0.92 0.92
Neto pad (m) 103.98 107.22 95.26
Hidraulicki gubici (m) 2.78 2.78 2.78
(El\;m'ﬁi)ja proizvedena po vremenskom koraku 5067 87 4169 2 851.81
Proizvedena energija (MW) 94.49 173.72 35.49
Faktor u€inka 0.52 0.97 0.20
Protok kroz turbine (cms) 100.47 179.70 40.00

Ekolo&ki minimumi se uvijek ispunjavaju. Maksimalni koriéteni protok podrugja Minimum je 9.05 m%/s.
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Na sljedecoj slici, na grafikonu protoka kroz turbine, vidi se da je u ljetnim mjesecima ispunjen

minimalni ekolo$ki protok.

Proizvedena energija je:

Ele Edt Pt Yew

X Releases - Jablanica, 2:18PM

EEX

600

Y
500

4004

ms)

£ 3004

Flow

2007

1004

a

|

Py

2004

2005

2006 ‘

2007

2008

2009

Jablanica-Controlled Outlet-Bottorn Neretva 1-0 Flow 1
Jablanica-Power Plant.Neretva 1-0.Flow. 1
——= Time of Simulation

DAY

DAY

— Jablanica-Controlled Qutlet-Spillway Neretva 1-0.Flow 1DAY
— Jablanica-Darm at Neretva L&Q Neretva 1-0.Flow. 1DAY

GWh | | ] v Vv Vi Vil VIl 1X X XI Xll | Godina
2004 | 93.6| 76.3| 127.7| 125.0| 122.2| 58.7| 35.0| 35.0| 473| 623| 793| 1126| 9749
2005| 81.2| 59.8| 71.1| 125.0| 1159| 446| 32.1| 33.6| 58.8| 61.8| 684| 109.7| 862.0
2006 | 105.7| 59.8| 101.2| 1249( 101.0| 43.7| 30.4| 32.3| 53.6| 60.7| 56.4| 444| 8142
2007| 60.6| 59.4| 62.7| 73.6| 40.7| 37.0| 28.1| 279| 29.5| 494| 925| 901 651.6
2008 | 60.6| 59.9| 80.0| 1245| 806| 36.7| 28.0, 28.0|, 29.7| 50.5| 80.8| 127.2| 786.4
2009 | 108.8| 112.3| 105.0| 111.3| 52.8| 45.7| 350, 350, 37.7| 56.8| 86.1| 91.0| 8775

Prosjek | 85.1 712 9138|1141 | 855| 444| 314| 320| 428 56.9| 77.2| 958| 827.8

Usporeduju¢i ekvivalentnu tablicu iz prethodne alternative vide se neSto veée proizvodnje u

mjesecima od lipnja do kolovoza od 2005 do 2008 godine.
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Alternativa C

Koristi se pravilo Hydropower Power Guide Curve za hidroelektranu. Obvezuje se minimalni ekoloski
protok od 40 m3/s nizvodno od brane Jablanica. Nije dozvolieno koristenje vode podrucja ispod

krivulje Minimum.

Sto se tige alternative A, u podrugju Conservation koristi se pravilo HydroPwrGC (Hydropower Guide
Curve) koje ima kao “Zone at top of Power Pool” podrucje Conservation i kao “Zone at Bottom of
Power Pool” podru¢je Minimum. Druga dva pravila podrucja se zadrzavaju kao i pravila podrucja

Flood Control i Minimum.

Koristene vrijednosti za pravilo HydroPwrGC su:

% Power % Plant
Storage Factor
0 0
50 0
100 100

Rezultati za 6 simuliranih godina (01/01/2004 - 31/12/2009) su:

es - Jablanica, 11:01PH

T T 2009

2006 2007 2008
= tion Neretva 1-0Elev-ZONE. 1DAY
Neretva 1-0 Elev-ZONE. 1DAY

etva 1-0 Flow-OUT. 1DAY

100

'

2004 T

2005

2006

T 2008

J 2009

[— Jablanica-Controlled Outlet-Bottom Neretva 1-0 Flow, 1DAY
ower Plant Neretva 1-0.Flaw. 1DAY

—— Jablanica-Controlled Outlet-Spillway Neretva 1-0 Flow, 1DAY
—— Jabianica-Dam at Neretva L8O Neretva 1-0.Flaw. 1DAY

Releases

Hidroelektrana Jablanica Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 104.28 107.22 100.85
Hidrauli¢ki gubici (m) 2.78 2.78 2.78
Energija proizvedena po vremenskom koraku

(MWh) 2273.06 4169.20 0.00
Proizvedena energija (MW) 94.71 173.72 0.00
Faktor u€inka 0.53 0.97 0.00
Protok kroz turbine (cms) 100.43 179.70 0.00

Upravljanje sustavima u normalnim uvjetima

48




epl;sa

Izrada modela za hidroloka predvidanja, prognoziranje, dono$enje odluka, izrada plana, smjernica, program obuke za
optimalno upravljanje viS$enamjenskim akumulacijama u slivovima Rijeka Neretve i TrebiSnjice

Zbog nametnutih ograni€enja (grani€na maksimalna i minimalna stanja su vrlo blizu u ljetnim

mjesecima) u nekim ljetima nisu zadovoljeni ekolo$ki protoci nizvodno od brane Jablanica. Dani u

kojima nije postignut minimalni ekologki protok (40 m®/s) su:

e 32 dana ljeta 2007 (maniji postignuti protok 33.88 m3/s)

e 15 dana ljeta 2008 (manji postignuti protok 32.81 m%/s)

Osim toga, svake godine u dva dana od 30 lipnja do 01 srpnja, izracunati ekoloski protok modelom je

0.0 m¥s. To je zbog toga Sto model koristi sav ulazni dotok za punjenje akumulacije, jer mora proéi od

razine vode 267.0 m.n.m do razine 269.9 m.n.m.

Proizvedena energija je:

GWh | | i v Vv Vi Vil Vil IX X Xi Xll | Godina
2004 | 99.8| 73.9| 125.8| 125.0| 125.0| 58.7| 26.5| 40.1| 42.5| 70.4| 66.6| 125.7| 979.8
2005| 93.2| 38.9| 77.4|125.0| 1189| 446| 26.3| 36.3| 57.0| 62.2| 53.6| 126.5| 859.8
2006 | 117.0| 52.7| 100.1| 124.7| 103.9| 43.7| 26.3| 29.6| 51.1| 658| 424| 43.6| 800.8
2007| 615| 69.6| 829| 76.6| 31.1| 43.0 23.3| 23.9| 273| 56.3| 93.1| 87.2| 675.7
2008 | 72.6| 47.2| 83.1|1245| 84.0| 36.1| 241 | 25.7| 28.0| 56.8| 73.6| 128.9| 7847
2009 | 114.2| 115.6| 105.8| 111.0| 49.9| 46.1| 26.5| 37.8| 36.2| 65.7| 77.7| 90.5| 877.2

Prosjek | 93.0| 66.3| 95.8| 1145 85.5| 454 | 255| 323| 40.3| 629 67.8| 100.4| 829.7

Alternativa D

Isto kao i alternativa C, ali je dozvolijeno koriStenje vode podruéja ispod krivulje Minimum, sa

maksimumom od 40 m%/s, isklju€ivo da bi se osigurao minimalni ekoloSki protok.

Hidroelektrana Jablanica Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 104.20 107.22 100.85
Hidrauli¢ki gubici (m) 2.78 2.78 2.78
(El\;m'ﬁi)ja proizvedena po vremenskom koraku 5574.80 4169.20 876.73
Proizvedena energija (MW) 94.78 173.72 36.53
Faktor u€inka 0.53 0.97 0.20
Protok kroz turbine (cms) 100.55 179.70 40.00

Uvijek se ispunjavaju ekoloski minimumi.
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X Default Plot - Jablanica, 10:36PM

es - Jablanica, 10:38PH
o

200 100

|

retva 1-0 Elev-ZONE 1DAY 2005 2006 T 2007 T 2008 T 2009
tva 1-0 Elev-ZONE. 1DAY [— Jab rolled Qutet-Bottom Neretva 1-0 Flow 1DAY —— Jablanica-Controlled Outlet-Spilway Neretva 1-0 Flow 1DAY

o ower Plant Neretva 1-0 Flow. 1DAY —— Jablanica-Dam at Neretva L&O Neretva 1-0 Fiow. 1DAY

0l Neretva 1-0 Flow-OUT 1DAY ——= Time of Simulation

2004 T 2005 T 2006 2007 T 2008 T 2009 |

004

o Cantrol Neretva 1-0 Elev-ZONE 1DAY
er

Releases

Proizvedena energija je:

GWh | | i v Vv Vi Vil Vil IX X Xi Xll | Godina
2004 | 99.8| 73.9| 125.8| 125.0| 125.0| 58.7| 28.2| 38.3| 425| 704| 66.6| 125.7| 979.6

2005| 93.2| 38.9| 77.4|125.0| 1189 | 44.6| 28.1| 345| 57.0| 622| 53.6| 126.5| 859.6

2006 | 117.0| 52.7| 100.1| 124.7| 103.9| 43.7| 28.0| 28.2| 50.6| 658 | 42.4| 43.6| 800.7

2007| 615| 69.6| 829| 76.6| 31.1| 43.0| 279| 278| 271| 514| 93.1| 87.2| 679.1

2008 | 72.6| 47.2| 83.1|1245| 840 36.1| 27.8| 278| 272| 529 | 73.6| 128.9| 785.8

2009 | 114.2| 115.6| 105.8| 111.0| 49.9| 46.1| 28.3| 359| 36.2| 65.7| 77.7| 90.5| 877.1

Prosjek | 93.0| 66.3| 95.8| 114.5| 85.5| 454 | 28.0| 32.1| 40.1| 614 67.8| 100.4| 830.3

Usporeduju¢i sa ekvivalentnom tablicom iz prethodne alternative vide se nesto veée proizvodnje u
mjesecima lipanj i kolovoz u 2007 i 2008 godini. Naredni mjeseci imaju proizvodnju malo manju zbog
toga $to je akumulacija malo praznija jer je koristila malo zapremine prethodnog mjeseca ili mjeseci da

bi osigurala ekolo$ki protok.
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Alternativa E

Isto kao i alternativa D ali koristeéi neke nove vrijednosti maksimalnih mjesecnih razina koje su

izraCunate u planu “Upravijanje sustavima u uvjetima velikih voda” da bi se sprjecile Stete u Mostaru

za 50 godina razdoblja povrata, odnosno, da bi se izbjegli protoci veéi od 1.200 m%s za navedeno

razdoblje povrata.

Preporucene razine akumulacije u dokumentu “Upravijanje sustavima u uvjetima velikih voda” su

sliedece:
SiJ VELJ O0ZUJ TRAV SvViB LIP SRP KOL RUJ LIST | STUD A PROS
266.5 266.5 266.5 268 268 268 269.9 269.9 268 266.5 | 262.95 | 266.5

Dakle, tablica grani¢nih stanja je u nastavku. Zadrzavaju se iste minimalne vrijednosti kao u ostalim

alternativama i mijenjaju se neke maksimalne vrijednosti (mjeseci IV, V, VI, IX'i XI).

STANJA GRANICA
MJESEC MIN. (m.n.m) MAX. (m.n.m) Razlika
| 245.00 266.50 21.5
Il 250.70 266.50 15.8
1] 254.30 266.50 12.2
v 258.00 268.00 10.0
\' 263.00 268.00 5.0
VI 267.00/ 264.1 268.00 3.9
Vil 267.00 269.90 2.9
Vil 267.00 269.90 29
IX 267.00 268.00 1.0
X 265.00 266.50 1.5
Xl 255.90 262.95 7.05
Xl 254.00 266.50 125
Gornja granica podrucja Conservation je:
Pocetak Maksin_ralna
razdoblja (?r:?r: '::)
01Sijecanj 266.5
310zujak 266.5
01Travanj 268.0
30Lipan;j 268.0
01Srpan;j 269.9
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Pocetak Maksin_ralna
razdoblja granica
(m.n.m.)
31Kol 269.9
01Ru;j 268.0
30Ru;j 268.0
01List 266.5
31List 266.5
01Stud 262.95
30Stud 262.95
01Pros 266.5
31Pros 266.5

Gornja granica u podru¢ju Minimum ostaje kao i u ostalim alternativama.

Rezultati koji su se dobili za 6 simuliranih godina su:

Hidroelektrana Jablanica Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 104.14 107.22 98.78
Hidraulicki gubici (m) 2.78 2.78 2.78
Energija proizvedena po vremenskom koraku
(MWh) 2277.10 4169.2 856.37
Proizvedena energija (MW) 94.88 173.72 35.68
Faktor u€inka 0.53 0.97 0.20
Protok kroz turbine (cms) 100.79 179.70 40.00
Proizvedena energija je:
GWh 1 ] [} v \' Vi Vil Vil IX X Xi Xll | Godina
2004 | 99.8| 73.9| 125.8| 125.0| 121.0| 60.9| 28.7| 40.6| 47.2| 650| 724| 121.5| 981.6
2005| 90.6| 38.8| 77.4| 125.0| 1151 | 46.5| 28.3| 37.1| 61.8| 56.3| 60.9| 120.4| 858.2
2006 | 117.0| 52.7| 100.1 | 124.7| 100.5| 45.6| 28.2| 30.3| 56.1| 60.0| 48.1| 36.4| 799.7
2007 | 61.5| 69.6| 829| 73.7| 31.9| 44.4| 28.1| 28.0| 29.4| 51.7| 100.2| 77.7| 679.2
2008 | 72.6| 47.2| 83.1| 1245| 809| 376| 28.1| 28.0| 30.9| 51.6| 789| 1285| 792.0
2009 | 114.2| 115.6| 105.8| 107.2| 51.6| 475| 28.8| 38.2| 40.8| 605| 826| 83.2| 8762
Prosjek | 92.6| 66.3| 95.8| 113.3| 83.5| 47.1| 28.4| 33.7| 444 | 57.5| 73.9| 94.6| 831.1
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Usporedujudi sa alternativom D, razlika proizvodnje je sljedeca:

GWh | ] n v \' \'/| Vil Vil IX X Xi Xll | Godina
2004 0.0 0.0 0.0 0.0 -41 2.2 0.5 2.3 47| -54| 58| -42 2.0
2005| -2.6 0.0 0.0 0.0 -3.8 1.9 0.2 2.7 49| -59| 73| -61 -1.4

2006 0.0 0.0 0.0 0.0 -34 1.9 0.2 2.1 55| -58| 57| -7.2 -0.9

2007 0.0 0.0 0.0| -2.9 0.8 1.4 0.2 0.2 2.3 03| 72| -94 0.1

2008 0.0 0.0 0.0 0.0 -3.0 1.5 0.2 0.2 37| -12| 53| -04 6.2

2009 0.0 0.0 0.0| -3.8 1.7 1.3 0.5 2.3 46| -52| 49| -73 -0.9

Prosjek | -0.4 0.0 00| -1.1 -2.0 1.7 0.3 1.6 43| -39| 6.0 -58 0.8

Pojavio se ukupni prosje¢ni porast proizvodnje od 0,8 GWh/god.

U mjesecima IV, V, | VI povecala se maksimalna razina od 266.5 do 268.0. Model ResSim koristi dio
ulaznog dotoka u akumulaciju za njeno punjenje do razine 268 m.n.m, tako da je proizvodnja u travnju
ili svibnju, ovisno od godina, manja. U lipnju proizvodnja je veca jer ¢im se postigne ciljana razina,
razina vode je veéa i hidraulicko opterecenje je vece (ovisno od procijenjenih krivulja “razina (m.n.m.)

— maksimalni kapacitet (m?/s)

U mjesecu rujnu snizila se maksimalna razina sa 269.9 na 268.0. Dotok koji se prije koristio za
punjenje akumulacije do kote 269.9 sada se koristi za proizvodnju energije. Zbog toga, u mjesecu
listopadu proizvest ¢e se manje energije jer model koristi dio vode za ponovno punjenje akumulacije
do kote 269.9 m.n.m.

U mjesecu studenom snizila se maksimalna razina sa 266.5 na 262.95. Opcenito, poCetkom studenog
prazni se akumulacija da bi se spustila do kote 262.95, a to uzrokuje povecanje proizvodnje. U
prosincu akumulacija se mora vratiti sa kote 262.95 na kotu 266.5, za to se koristi dio ulaznog dotoka,

§to uzrokuje smanjenje proizvodnje u odnosu na isti mjesec iz prethodne alternative.

Zakljucci

Usporedujuci dvije metode koje su se koristile Hydropower Schedule i Power Guide Curve vidi se da
je godidnja proizvodnja vrlo slicna, godiSnja prosjecna proizvodnja za 6 simuliranih godina varira
izmedu 824,1/827,8 GWh/god u prvom sluc€aju i 829,7/830,3 GWh/god u drugom slu¢aju. Odnosno,

metoda Power Guide Curve osigurava proizvodnju = 0,5 % vecu.

Treba uzeti u obzir, kako se na pocetku vidjelo, da je krivulja “razina (m.n.m.) — maksimalni kapacitet

(m%/s)” elektrane procijenjena krivulja, jer se ne raspolaze sa stvarnim krivuljama niti krivuljama snage
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ovisno od razine. Op¢i parametri ucinkovitosti i gubitaka su takoder procijenjeni, gdje su se koristile
uobi€ajene vrijednosti na ovoj vrsti objekta.

Zbog unutargodisSnje varijabilnosti dotoka i sezonske regulacije akumulacije Jablanica, ¢ini prakticki
neizvodivim odredivanje stalnog godiSnjeg rasporeda proizvodnje jer kao $to se vidi, u nekim susnijim
godinama moze se desiti da se ne ispuni dok u drugim vlaznijim moci ¢e se proizvoditi vise energije
od predvidene u rasporedu.

S druge strane, kada su razine visoke, blizu maksimalnih mjesec¢nih, raspored proizvodnje (uobi¢ajeno
svakog tjedna) trebalo bi uraditi tako da prolazi kroz turbine najveéi moguéi protok da bi se izdvojio
malo od maksimalne razine, tako da, ako dode vrSni dotok, akumulacija moze primiti cijeli ili dio njega,

¢ime se izbjegava dio neproduktivnih ispustanja.
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1.9. Hidroelektrane Grabovica, Salakovac i Mostar

Grabovica, Salakovac i Mostar su tri hidroelektrane smjeStene na rijeci Neretvi, nizvodno od

akumulacije Jablanica. Sve tri elektrane su pribranskog tipa (by-the-dam).

Brana Grabovica se nalazi u kanjonu rijeke Neretve nekih 17,5 km nizvodno od brane Jablanica i 12
km nizvodno od HE Jablanica, prateci tok rijeke. To je brana gravitacionog tipa, betonska i ima visinu

60 metara.

Brana Salakovac je smjeStena na izlazu iz kanjona rijeke Neretve, nekih 20,5 km nizvodno od brane
Grabovica. Brana je gravitacionog tipa, betonska i ima visinu 70 m.

Brana Mostar je smjeStena nekih 11 km nizvodno od brane Salakovac i 4 km uzvodno od grada
Mostara. Istog je tipa kao i prethodne brane i ima 44 metra visine od temelja i 28 metara visine od dna

korita.
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Zapremine akumulacija su:

Ukupna zapremina* Korisna zapremina
(hm®) (hm®)
Grabovica 19.77 5.43
Salakovac 66.01 15.6
Mostar 10.92 6.37

(*) Na normalnoj radnoj razini
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Za simulaciju akumulacija koristile su se krivulje akumulacije (kota-zapremina) koje su prikazane u

Aneksu 2 (Kapacitet infrastruktura) u dokumentu “Upravljanje sustavima u uvjetima velikih voda”.

Karakteristi¢ne razine su:

Grabovica Salakovac Mostar

(m.n.m.) (m.n.m.) (m.n.m.)
Kota max. uspora u akumulaciji pri Q1o.000 161,0 1247 78,0
Normalna radna razina 159,0 123,0 78,0
Min. radna razina 154,5 118,5 72,0
Extr. min. radna razina 145,0 110,0 70,0

Krivulje protok (Q) — proizvodnja (MW) hidroelektrana nisu dostupne, tako da se pretpostavilo da je

proizvodnja nominalna za nominalni protok svih elektrana.

Na sljedeco;j slici prikazane su neke osnovne karakteristike koje su se koristile u simulaciji.

(m)

Grabovica Salakovac Mostar
Masksimalni kapacitet (=nominalni protok) 380 m%s 540 m¥s 360 m¥/s
(m*/s)
Instalirani kapacitet (MW) 114 MW 210 MW 64,5 MW
Ucinkovitost (konstantna) (%) 92% 92% 92%
Hidrauli¢ki gubici: 3% prosje¢nog bruto pada 1.01m 124m 0.60m

(*) Pretpostavlja se da elektrana ne tro$i vodu (Constant Station Use = 0 m*/s)

Na sljedecim tablicama prikazane su ovisno o protoku kote nizvodno od hidroelektrana.

Kota nizvodno / Tailwater /

)= C L eoite Kote donje vode
Kota donje vode za Q=95 m%s 122,23 m.n.m.
Kota donje vode za Q=190 m®/s 122,70 m.n.m.
Kota donje vode za Q=380 m®/s 123,68 m.n.m.
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HE Salakovac Ii(ool:aadrc')irzn}’:\?gge / Tailwater /
Kota donje vode za Q=180 m®/s 78,40 m.n.m.

Kota donje vode za Q=360 m%/s 79,30 m.n.m.

Kota donje vode za Q=540 m®/s 80,10 m.n.m.

HE Mostar O Rote donje vode
Za Q=50 m%/s Qmin 53,45 m.n.m.

Za Q=120 m%s 54,31 m.n.m.

Za Q=240 m%s 55,41 m.n.m.

Za Q=360 m%/s Qinst 56,30 m.n.m.

Za Q=3100 m%/s Qmax 67,40 m.n.m.

Zbog male korisne zapremine ovih akumulacija u odnosu na godisnji prosjecni dotok (Vu / Qsr) radi se

0 akumulacijama sa dnevhom regulacijom.

U svakoj akumulaciji primijenjeno je isto pravilo Power Guide Curve, tako da se, radeci sa istim
dnevnim vremenskim korakom, akumulacija ponaSa kao da tece, kroz turbine prolazi sav protok do

njenog nominalnog kapaciteta. ViSak protoka se ispusta kroz temeljne ispuste ili preljeve.

Sto se ti¢e dotoka, svaka akumulacija prima izlazne protoke akumulacije smjestene uzvodno, uz njih
ostvarene protoke u vlastitim podslivovima, odnosno, podslivovima izmedu same akumulacije i

akumulacije uzvodno.

Niz dostupnih dnevnih dotoka koji se Kkoristio, objadnjen je u poglaviju “jError! No se encuentra el
origen de la referencia. Dostupni nizovi dotoka”. U nedostatku stvarnih nizova za svaki podsliv,
koristili su se dobiveni nizovi od niza protoka rijeke Neretve koji su ulazni u akumulaciju Jablanica i
koja je pod utjecajem smanjenih koeficijenata. Zbog toga, iako se ispunjavaju povijesni prosjecni
dotoci, stvarni dnevni ili mjese¢ni dotoci simuliranih godina (2004 - 2009) u srednjim podslivovima
mogu da se ne podudaraju sa stvarno$¢u. Stoga, proizvedena energija u ovim hidroelektranama
osigurana modelom moze biti daleko od stvarne.
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1.9.1. HE Grabovica

Akumulacija Grabovica prima dotoke koji proistjec¢u od izlaznih protoka akumulacije Jablanica i jo$
protoke ostvarene u podslivu izmedu brane Jablanica i akumulacije Grabovica. Ovi posljednji dotoci se

primjenjuju u kontrolnoj tocki CP7 (ima primijenjen faktor mnozenja 0.271).

Ima jedan temeljni ispust na lijevoj bo€noj strani brane. Ima dva zatvaraca, jedan pomoc¢ni na ulazu i
drugi regulacioni na izlazu. Na koti 122,0 m.n.m nalazi se kota temeljnog ispusta. Na normalnoj koti
uspora kroz ovaj ispust izlazi 300 m*/s. Krivulje kota/protok navedenog ispusta nisu dostupne. Stoga

se samo simulirao preljev kao elemenat ispusta.
Odreden je jedan jedini Operation Set (Hydropower PGC).
Akumulacija se podijelila na 4 podrugja:

1) Flood control: Cija je gornja granica 161 m.n.m. (Maksimalna kota uspora akumulacije za

010.000)-
2) Conservation: Cija je gornja granica 159 m n.m. (Normalna radna razina).
3) Minimum: Cija je gornja granica 154.5 m n.m. (minimalna radna razina).

4) Inactive: Minimalna radna razina u ekstremnim uvjetima 145 m.n.m.

Na podrucjima Conservation i Flood control primijenilo se pravilo Hydropower Power Guide Curve.

Vrijednosti koje su se koristile za HydroPwrGC su:

% Power % Plant
Storage Factor
100 0
100 100

Kada se radi o pribranskoj elektrani (by-the-dam) model ResSim raspodjeljuje srazmjerno izlazne
protoke izmedu elemenata ispusta (organi brane i hidroelektrane). Da bi se zahtijevalo da sav
dostupni protok prolazi kroz turbine, do maksimalnog nominalnog, u podru¢jima Conservation i
Minimum se primjenjuje pravilo koje sprjeGava izlaz protoka preko preljeva, dok se ne postigne

nominalni protok elektrane (380 m%/s).

ReleaseSpillway380=0 m®/s ako je trenutna vrijednost protoka kroz preliev < 380 m%/s.

Protok Izlazni JJI‘OtOk
Funkcija: (m%s) (m*/s)
Grabovica-Pool Spill flow, 0.0 00
trenutna vrijednost : .
380 0.0
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Osim toga, u podruc¢jima Conservation i Minimum primjenjuje se drugo pravilo (MinRelease-40) da bi

se uvijek ispustao minimalni dotok od 40 m®s (za praktitke svrhe, ovo pravilo nije potrebno jer

Qmin40 osigurava akumulacija Jablanica). Na sljedeéim grafikonima prikazani su rezultati koji su se
dobili za 6 simuliranih godina (01/01/2004 - 31/12/2009).

2004

T 2005 T 2006 T 2007 T 2008 T 2009

b

2004 2005

T 2006 T

2007

T 2008

T 2009

[+~ Grabovica-Fload Control Neretva 1-0 Elev-ZONE. 1DAY
e Neretva 1-0 Elev-ZONE 1DAY
leretva 1-0.Elev. 1DAY

leretva 1-0.Flow-IN.1DAY

‘anservation Neretva 1-0 Elev-ZONE. 1DAY
im Neretva 1-0 Elev-ZONE. 1DAY
n

feretva 1-0 Flow-OUT 1DAY

—— Grabovica-Power Plant Neretva 1-0 Power. 1DAY
|~~~ Grab r Plant-HydroPwiGC Neretva 1-0.
— Grab Neretva 1-0 FloweIN.1DAY

—— Grabovica-Power Plant Neretva 1-0 Power-CAPABILITY. 1DAY

PowerREQURED.IDAY  ——- Time of Simulation

—— Grabovica-PoolNeretva 1-0 Flaw-OUT.1DAY

—— Grabovica-Power Plant Neretva 1-0 Flow-QPOWER 1DAY

Prosjecni

Power

500

2004 T 2005 2006 T

2007 I 2008 I

2009

— Grabovica-Controlled Outiet-Spilway Neretva 1-0 Flow. 1DAY
Grabovica-Dam at Neretva L&O Neretva 1-0 Flow. 1DAY

—— Grabovica-Power Plant Neretva 1-0 Flow, 1DAY
— == Time of Simulation

Releas

es

rezultati za 6 simuliranih godina (2004-2009) su sljededi:

Hidroelektrana Grabovica Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 35.53 35.97 34.31
Hidrauli¢ki gubici (m) 1.01 1.01 1.01
Energija proizvedena po vremenskom koraku 961.64 2736.00 326.07
(MWh)

Proizvedena energija (MW) 40.07 114.00 13.59
Faktor u¢inka 0.35 1.00 0.12
Protok kroz turbine (cms) 125.78 368.53 42.13
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Proizvedena energija:

GWh | | [} v \'} Vi Vil Vil IX X Xi Xll | Godina
2004 | 40.1| 32.0| 55.6| 64.0| 53.8| 242| 11.4| 143| 159| 274| 27.0| 52.6| 4183
2005| 35.7| 16.7| 37.8| 68.2| 488| 18.2| 11.3| 13.5| 21.8| 23.6| 21.8| 54.1| 3715
2006 | 49.3| 221 | 42.7| 5483| 413| 178| 111| 113| 189| 249 | 16.4| 179| 327.9
2007 | 26.4| 30.0| 34.7| 31.8| 14.0| 17.6| 109| 10.6| 10.5| 20.2| 38.3| 349| 2798
2008 | 30.3| 19.9| 36.9| 559| 33.2| 146| 109| 105| 103| 20.6| 30.5| 64.1| 337.8
2009| 51.3| 51.0| 429| 450| 21.2| 19.0| 11.6| 13.4| 13.2| 254| 31.4| 453| 3708

Prosjek | 38.9| 28.6| 41.8| 53.2| 354| 18.6| 11.2| 123| 151 | 23.7| 27.6| 44.8| 351.0

1.9.2. HE Salakovac

Akumulacija Salakovac prima dotoke koji su izlaz iz akumulacije Grabovica, uz njih i protoke

generirane u podslivu izmedu brane Grabovica i akumulacije Salakovac. Ovaj posljednji niz protoka se

primjenjuje u tocki CP9 (ima primijenjen faktor mnozenja 0.596).

Odredio se jedinstveni Operation Set (Hydropower PGC).

Akumulacija se podijelila u 4 podrugja:

Minimum: Cija je gornja granica 118,5 m.n.m. (Minimalna radna razina).

Inactive: Minimalna radna razina u ekstremnim uvjetima, 110 m.n.m.

Flood control: Cija je gornja granica 124,7 m.n.m. (Maksimalna kota uspora akumulacije za

Q10.000)-
Conservation: Cija je gornja granica 123 m.n.m. (Normalna radna razina).

U podrucjima Conservation i Flood control primjenjuje se pravilo Hydropower Power Guide Curve.

Vrijednosti koje su se koristile za HydroPwrGC su:

% Power % Plant
Storage Factor
100 0
100 100
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Da bi se zahtijevalo da cijeli dostupni protok prolazi kroz turbine, do maksimalnog nominalnog, u
podruc¢jima Conservation i Minimum primjenjuju se dva pravila koja sprieCavaju izlaz protoka kroz

preljev i temeljni ispust dok se ne postigne nominalni protok hidroelektrane (540 m%s).

Funkcija: Salakovac-
izlazni protok, trenutna
vrijednost

3 I1zlazi protok
Protok (m”/s) (me/s)
0.0 0.0
540 0.0

ReleaseSpillway540=0 m*/s ako je trenutna vrijednost izlaznog protoka akumulacije < 540 m¥s:

Operativni izlazi iz Salakovca-kontrolirana ispustanja preljeva. Operates Release from Salakovac-

Controlled Outlet Spillway.

ReleaseBottom540=0 m®/s ako je trenutna vrijednost izlaznog protoka iz akumulacije < 540 m%/s:

Operativni izlazi iz Salakovca-kontrolirana ispustanja temeljnog ispusta. Operates Release from

Salakovac-Controlled Outlet Bottom.

Na sljedec¢im grafikonima prikazani rezultati koji su dobiveni za 6 simuliranih godina (01/01/2004 -

31/12/2009).

2004 T 2005 T 2006 T 2007 | 2008 T

2009

2004 T 2005 T 2006 T 2007
—— Salakovac-Power Plant Neretva 1-0 Pawer-CAPABILITY. 1DAY

T 2008 T

2009

jon Neretva 1-0.Elev-ZONE. 1DAY
1.0 Elev-ZONE.1DAY

-~ Salakovac-Flood Cantral Neretva 1-0.Elev-ZONE 1DAY.
1-0 Elev-ZONE.1DAY -

fretva 1-0.Flow-OUT 1DAY

nt Neretva 1-0 Power. 1DAY
droPwrGC Neretva 1-0.Power REQUIRED DAY ——- Time
0 Flow-IN 1DAY — sala
retva 1-0 Flow-GPOWER. 1DAY

tion

/ac-Pool Neretva 1-0.Flow-OUT. 1DAY.

Power

500

400

Flow (crms)

N

2004 J 2005

2006 T 2007

T 2008 T 2009

Salakovac-Power Plant Neretva 1-0 Flow. 1DAY
= Time of Simulation

'»— Salakavac-Contralled Outet-Spilway. Neretva 1-0.Flow.1DAY

— Salzkovac-Contralled Outlet-Bottom Neretva 1-0 Flow. 1DAY.
— Salakovac-Dam at Neretva L&O Neretva 1-0 Flow. 1DAY

Releases
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ProsjeCni rezultati za 6 simuliranih godina (2004-2009) su sljededi:

Hidroelektrana Salakovac Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 43.16 43.37 41.23
Hidraulicki gubici (m) 1.24 1.24 1.24
Energija proizvedena po vremenskom koraku 1588.47 5040.00 439.39
(MWh)
Proizvedena energija (MW) 66.19 210.00 18.31
Faktor u€inka 0.32 1.00 0.09
Protok kroz turbine (cms) 171.00 540.00 46.82
Proizvedena energija je:
GWh | | [} v \' \'/| Vil Vil IX X Xi Xll | Godina
2004 | 64.8| 56.2| 94.7| 110.2| 89.8| 40.3| 18.7| 21.2| 23.6| 423| 433| 90.1| 6951
2005| 53.6| 28.2| 70.0| 118.6| 80.0| 29.7| 183| 21.2| 34.1| 349| 350| 93.2| 616.9
2006 | 75.0| 36.7| 748| 93.2| 67.2| 29.0| 174| 18.0| 28.0| 36.7| 242| 285| 528.6
2007 | 44.7| 521| 58.7| 53.0| 254| 28.6| 16.6| 156| 159| 31.2| 643| 556| 461.7
2008 | 50.1| 33.1| 68.2| 95.7| 53.2| 233| 16.6| 152| 153| 31.7| 51.0| 108.7| 562.0
2009 | 86.5| 839| 71.3| 755| 36.3| 314| 195| 19.8| 18.7| 39.0| 50.8| 81.6| 614.3
Prosjek | 62.5| 48.4| 729| 91.0| 58.7| 30.4| 17.8| 18.5| 22.6| 359 44.8| 76.3| 579.8
1.9.3. HE Mostar

Akumulacija Mostar prima dotoke koji su izlazi akumulacije Salakovac, joS protoke generirane u

podslivu izmedu brane Salakovac i akumulacije Mostar. Ovaj posljednji niz protoka se primjenjuje u

tocki CP11 (ima primijenjen faktor mnozZenja 0.19).

Isto kao i u dvije prethodne akumulacije odredio se jedan jedini Operation Set (Hydropower PGC).

Akumulacija se podijelila u 4 podrugja:

Flood control: Cija je gornja granica 78 m.n.m. (maksimalna kota uspora akumulacije za

Q1 0.000) .

Conservation: Cija je gornja granica 77,9 m.n.m. (normalina radna razina).

Minimum: Cija je gornja granica 72 m.n.m. (minimalna radna razina).

Inactive: Minimalna radna razina u ekstremnim uvjetima, 70 m.n.m.

U podrugjima Conservation i Flood control primjenjuje se pravilo Hydropower Power Guide Curve.
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Vrijednosti koje su se koristile za HydroPwrGC su:

% Power % Plant
Storage Factor
100 0

100 100

U podrucjima Conservation i Minimum primjenjuju se pravila da bi se upravljalo da sav dostupni protok

prode kroz turbine elektrane do nominalnog maksimuma (360 m3/s).

Funkcija:

Protok (m3/s)

Izlazni protok
Release (m%/s)

Mostar — izlazni protok
(Pool Qutflow), trenutna

0.0

0.0

vrijednost

360

0.0

ReleaseSpillway360=0 m*/s ako je vrijednost izlaznog protoka akumulacije < 360 m¥s: Operativni
izlazi iz Salakovca- kontrolirana ispustanja preljeva (Operates Release from Salakovac-Controlled

Outlet Spillway).

ReleaseBottom360=0 m®/s ako je vrijednost izlaznog protoka akumulacije < 360 m*/s: Operativni izlazi
iz Salakovca-kontroliran temeljni ispust (Operates Release from Salakovac-Controlled Outlet Bottom).

U podrucjima Conservation i Minimum primjenjuje se drugo pravilo (MinRelease-50) da bi se uvijek

ispustao minimalni protok od 50 m%s.

Na sljede¢im grafikonima prikazani su rezultati koji su dobiveni za 6 simuliranih godina (01/01/2004 -

31/12/2009).

X Default Plot - Mostar, 6:06PM

Flow (cms)
2
3
8

2004 T 2005 T 2007 T 2008 T 2009

2004

T 2005 T 2006

2007 T 2008 T 2009

tion Neretva 1-0 Elev-ZONE.1DAY
Neretva 1-0 Elev-ZONE.1DAY

[~ Mostar-Flood Control. Neretva 1-0.Elev-ZONE. 1DAY
|=+=" Mostar-Inactive Neretva 1-0.Elev-ZONE.1DAY
— Mostar-Pool Neretva 1-0 Elev.1DAY

[—— Mostar-Pool Neretva 1-0 FlowIN 1DAY

- Ti n
—— Mostar-Pool Neretva 1-0 Flow-OUT 1DAY

—— Mostar-Pawer Plant Neretva 1-0 Fower. 1DAY
IroPWIGC Neretva 1-0 Pawer-REQUIRED. 1DAY

o
etva 1-0 Flow-QPOWER 1DAY

—— Mostar-Pawer Plant Neretva 1-0.Pawer-CAPABILITY. 1DAY
——- Time of Simulation
—— Mostar-Paal Neretva 1-0 Flow-OUT.1DAY

Default plot

Power
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|

| | h
2004 T 2005 2006 T 2007 T

2008 T 2009

— Mostar-Controlled Outlet-Spillway Neretva 1-0 Flow. 1DAY
Mostar-Power Plant Neretva 1-0.Flow. 1DAY
jon

—— Mostar-Controlled Outlet-Bottom Neretva 1-0 Flow. 1DAY
—— Mostar-Dam at Neretva L&O Neretva 1-0 Flow. 1DAY

Releases

Prosjecni rezultati za 6 simuliranih godina (2004-2009) su sljedeci:

Hidroelektrana Mostar Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 22.63 23.84 21.00
Hidrauli¢ki gubici (m) 0.60 0.60 0.60
Energija proizvedena po vremenskom koraku 799.13 1548.00 257.46
(MWh)

Proizvedena energija (MW) 33.30 64.50 10.73
Faktor u€inka 0.52 1.00 0.17
Protok kroz turbine (cms) 167.07 340.66 50.00

Proizvedena energija je:

GWh 1 ] [} v \' Vi Vil Vil IX X Xi Xll | Godina
2004 | 34.2| 293| 426| 416| 428| 228| 11.0| 122| 13.4| 23.2| 242| 418| 3393
2005| 29.2| 16.2| 31.8| 405| 39.1 17.1 10.8| 123| 19.2| 194 19.7| 41.9| 297.2
2006 | 35.8| 20.7| 38.3| 389| 36.6| 16.7| 10.2| 10.5| 15.8| 20.3| 13.7| 16.4| 273.8
2007 | 253| 29.1| 32.6| 29.5| 151 16.5 9.7 9.0 93| 17.3| 33.1| 30.5| 256.7
2008 | 28.0| 18.9| 34.4| 41.7| 29.3| 135 9.6 8.8 88| 17.5| 25.6| 435| 279.7
2009| 38.1| 38.0| 36.3| 368 208| 18.0| 11.5| 11.4| 10.7| 20.4| 26.8| 34.6| 3033

Prosjek | 31.8| 254| 36.0| 38.2| 30.6| 17.4| 10.5| 10.7| 12.9| 19.7| 23.8| 34.8| 291.7
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1.10. Hidroelektrane Trebinje I, Trebinje Il i Capljina

Elektrane Trebinje |, Trebinje II, Dubrovnik i Capljina pripadaju sustavu rijeke Trebisnjice.

Trebinje | je pribranska elektrana koja je smjeStena na brani Grancarevo, na akumulaciji Bile¢a. Na
krajnjem sjeveru navedene akumulacije izvire rijeka Trebisnjica, na nekoliko izvora koji se nalaze na

nekih 18 km uzvodno od brane i koji su potopljeni u razini vode akumulacije.

Trebinje Il je pribranska elektrana takoder, smjestena na brani Gorica, na akumulaciji Trebinje. Brana
Gorica se nalazi na rijeci Trebi8njici, nekih 13 km uzvodno od brane Grancarevo. Na akumulaciji
Trebinje, nekoliko metara uzvodno od brane, na lijevoj obali, nalazi se ulaz u odvodni tunel za

elektranu Dubrovnik.

Nizvodno od brane Gorica nastavlja se rijeka TrebiSnjica, prolazi kroz grad Trebinje (smjesSteno 4 km
nizvodno od navedene brane) i usmjerava se u usSc¢e kanala TrebiSnjice, koji se nalazi nekih 5,6 km

nizvodno od brane Gorica.

Kanal Trebisnjice se pruza duzinom vise od 60 km do akumulacije Hutovo, na kraju Popovog polja.
Akumulacija Hutovo je je gornji kompenzacijski bazen hidroelektrane Capljina. Donji kompenzacijski

bazen je akumulacija Svitava, smjestena u Parku prirode Hutovo blato.
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Zapremine akumulacija su:

Bileca Trebinje Hutovo Svitava
Ukupna zapremina (hm?) 1277.6 15.74 7.23 41.6
Korisna zapremina (hm3) 1i2-1074.6;3-1060.6 9.6 6.47
Mrtva akumulacija (hm3) 1i2-203;3-217 6.38 0.76

(*) Za agregate 1 i 2, i za agregat 3.

Za simulaciju akumulacija koristile su se krivulje (kota-zapremina) koje su prikazane u Aneksu 2

(Kapacitet infrastruktura) u dokumentu “Upravljanje sustavima u uvjetima velikih voda”.

Karakteristi¢ne razine su:

Bile¢a Trebinje Hutovo Svitava
Maksimalna kota uspora akumulacije 400.0 595.0 2315 56
(m.n.m.)
Normalna radna razina (m.n.m.) 351 a 400 2925 230.0 3.5-5.0
Minimalna radna razina (m.n.m.) 1i2-351;3-352 | 288.0"/292.5** 224.0
(*) Trebinje IlI; (**) Dubrovnik
Zapremine akumulacije koje odgovaraju najkarakteristi€nijim razinama su:
Bile¢a Trebinje Hutovo Svitava
Kota Zapremina Kota Zapremina Kota Zapremina Kota Zapremina
(m.n.m.) (hm®) (m.n.m.) (hm®) (m.n.m.) (hm®) (m.n.m.) (hm®)
400 1277.6 295.0 15.74 231.5 7.23 5.6 41.6
352 217.0 292.5 11.82 230.0 5.54 5.0 35.1
351 203.0 288.0 6.38 224.0 0.764 3.5 19.5
310 1.01 222.0 0.021

Sto se tice dotoka, nizovi koriétenih dnevnih dotoka objagnjeni su u poglaviju “1.4 Nizovi dostupnih

dotoka”. Ulazni dotoci u akumulaciju Bile¢a (Bileca_Inflow_1968-2013_PER-AVER.dss) primijenjeni

su u kontrolnoj to¢ki CP1. U akumulaciju Trebinje dolaze izlazni protoci iz akumulacije Bile¢a,

generirani protoci u podslivu izmedu brane Granéarevo i akumulacije Trebinje; ovi posljedniji
(Trebinje_subbasin_Inflow_1968-2013_PER-AVER.dss) se primjenjuju u kontrolnoj tocki CP3.
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Ulazni dotoci u akumulaciju Hutovo (gornji kompenzacijski bazen HE Capljina), koji se nalazi na kraju
Popovog polja, su generirani protoci u podslivu od brane Gorica do navedene akumulacije. U

modeliranom sustavu protoci koji dolaze u ovu akumulaciju su izlazni brane Gorica.

Simulirano razdoblje od 10 godina je od 01/sij/2000 do 31/pros/2009.

Osim ovih navedenih podataka u prethodnim tablicama, u nastavku su prikazane osnovne

karakteristike koje su se koristile u simulaciji.

1.10.1. Akumulacija Bile¢a i elektrana Trebinje |

Brana Gorica ima visinu 123 m i duzinu krune 439 m. Ima dva preljeva sa dvije ustave od 15 m Sirine
po 5 metara visine. Krivulja ispustanja H/Q preljeva je za oba polja istovremeno. U modelu ResSim je
navedena samo jedna ustava sa krivuljama oba polja. Krivulje preljeva pokazuju kapacitet ispusta 671

m®/s za otvorenost od 3,7 mirazinu vode na koti 400 m.n.m
Maksimalna kota vode sa zatvorenim ustavama je 400 m.n.m.

Ima dva temeljna ispusta. Temeljni ispust 1 ima otvor na koti 300 (0 hm?®) i temeljni ispust 2 na koti 310
(1.01 hm3). U modelu ResSim uvrSten je samo jedan temeljni ispust, broj 1. Navedene krivulje
temeljnog ispusta pokazuju kapacitet ispusta 129,5 m®s kada se razina vode nalazi na koti 400 m.

n.m.

Oba organa za ispustanje imaju kapacitet ispusta od 800,5 m%s (671+129,5). Ako se na ovu
vrijednost doda kapacitet turbina, dobiva se ukupan kapacitet ispusta veéi od 956 m%/s, koji se

podudaraju sa protokom poplave razdoblja povrata od T10.000.

U Operation set akumulacija se podijelila na 8 zona. Postivaju se razine navedene u crvenoj, smedoj,
zutoj i plavoj zoni u”Planu upravljanja Trebinje I”, kao $to je i navedeno u “Upravljanju sustavima u

uvjetima velikih voda.

1) Flood control: Cija je gornja granica 400 m.n.m.

2) Conservation-Brown: Cija je gornja granica ili krivulia upravljanja promjenljiva ovisno o
mjesecima u godini. Gornja granica se podudara sa gornjom granicom smede zone.

3) Zuta: Njena gornja granica se podudara sa gornjom granicom Zute zone.

4) Plava: Njena gornja granica se podudara sa gornjom granicom plave zone.

5) Bijela: Njena gornja granica se podudara sa gornjom granicom bijele zone.
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6) MinEnergy: Njena kota je 362 m.n.m. (minimalna kota koja ograni¢ava s donje strane zonu
energetskog koristenja).

7) Minimum: Minimalna radna razina akumulacije, 351 m.n.m (minimalna kota zahvata vode za
agregate 11 2).

8) Inactive: Kota 300 je kota temeljnog ispusta 1, najnizeg.

Prema Planu upravljanja Trebinje |, preporucene kote akumulacije Bile¢a u granici izmedu smede i

crvene zone za svaki mjesec u godini su sljedece:

Preporucene kote (izmedu
MJESEC smede i crvene zone), Plan
upravljanja Trebinje I)
SIJECANJ 396
VELJACA 397
OZUJAK 398
TRAVANJ 399
SVIBANJ 400
LIPANJ 400
SRPANJ 400
KOLOVOZ 400
RUJAN 400
LISTOPAD 399
STUDENI 397
PROSINAC 396

Ove vrijednosti su se koristile kao Curve Guide (krivulja upravljanja) u podru¢ju Conservation

akumulacije.

Preporucene kote na granici izmedu zute i smede zone su sljedece:

Preporucene kote
MJESEC (izmedu zute i smede
zone)
SIJECANJ 393
VELJACA 394
OZUJAK 395
TRAVANJ 396
SVIBANJ 397
LIPANJ 400
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Preporucene kote
MJESEC (izmedu zute i smede
zone)
SRPANJ 400
KOLOVOZ 400
RUJAN 397
LISTOPAD 396
STUDENI 394
PROSINAC 393

Preporucene kote na granici izmedu plave i Zute zone su:

Preporucene kote
MJESEC (izmedu plave i Zute
zone)
SIJECANJ 392
VELJACA 393
OZUJAK 394
TRAVANJ 395
SVIBANJ 396
LIPANJ 400
SRPANJ 400
KOLOVOZ 400
RUJAN 395
LISTOPAD 394
STUDENI 393
PROSINAC 392

| preporucene kote na granici izmedu bijele i plave zone su:

Preporucene kote
MJESEC (izmedu bijele i plave
zone)
SIJECANJ 391
VELJACA 392
OZUJAK 393
TRAVANJ 394
SVIBANJ 395
LIPANJ 399
SRPANJ 399
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Preporucene kote
MJESEC (izmedu bijele i plave
zone)
KOLOVOZ 399
RUJAN 394
LISTOPAD 393
STUDENI 392
PROSINAC 391

U Planu upravljanja Trebinje I, projektirani protok je 150 m®/s za turbine 1+2 i 224 m%s za turbine

1+2+3. Izmjereni protok je 163.4 m*/s za turbine 1+2 i 252 m®%s za turbine 1+2+3. Sve ove vrijednosti

za su za kotu vode na 400 m.n.m.

Projekt 1+2 turbine | 1+2+3 turbine
H(m.n.m.)  Q(m%s) Q (m¥s)
348 100.0 150.0
350 108.0 158.0
355 117.0 172.5
360 123.0 183.0
365 128.0 191.5
370 132.5 197.5
375 136.0 202.5
380 139.5 207.0
385 142.5 212.0
390 146.0 216.0
395 148.0 220.0
400 150.0 224.0
Izmjereni | 1+2 Turbine | 1+2+3 Turbine
H (m.n.m.) Q (m¥s) Q (m%s)
348 114.0 162.0
350 117.5 168.5
355 125.0 182.0
360 132.0 193.5
365 138.0 203.5
370 144.0 213.0
375 150.0 222.5
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Izmjereni 1+2 Turbine | 1+2+3 Turbine
H (m.n.m.) Q (m¥s) Q (m¥s)
380 155.0 231.5
385 159.5 240.0
390 162.0 246.0
395 162.5 250.0
400 163.5 252.0

U ResSim modelu uvrStene su kao krivulje H/Q hidroelektrane one koje odgovaraju projektiranom

protoku.

Instalirani kapacitet (MW) je 2x54 MW +1x63 MW = 171 MW.
Hidrauli¢ki gubici: Pretpostavili su se kao konstantni = 2.59 m (3% prosje&nog pada, 86.5x0.03)

Kota donje vode (Tailwater): Prema informaciji na web stranici hitp://www.het.ba/index.php/het-sistem

maksimalni bruto pad je 103.5 m; prosje¢ni bruto pad 86.5 m i minimalni bruto pad 54.5 m (za
agregate 1i2) i 55.5 (za agregat 3). Stoga, kota donje vode hidroelektrane je 296.5 m.n.m.

Krivulje proizvodnje ovisno od razine vode nisu dostupne. Za dobivanje aproksimacije procijenila se
ukupna ucinkovitost postrojenja od projektiranih podataka a kasnije, mijenjanjem razine (pad)

dobivene su razliCite snage.

P (MW) =n x 9.8 x Q (m*)/1000 x H (n: uginkovitost; H: neto pad = 103.5 - 2.59 = 100.91m)
Ucinkovitost; H: neto pad = 103.5 - 2.59 = 100.91m)

171 MW =n x 9.8 x 224 m%1000 x 100.91 m

n=77,194 %

Od ucinkovitosti, primjenom prethodne formule dobivaju se snage ovisno od razine.

Razina (m) Kapacitet (MW)
351.00 88.00
360.00 103.20
370.00 120.20
380.00 137.10
390.00 154.10
400.00 171.00
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Ucinkovitost: Uvrstena krivulja razina/kapacitet. Stoga na kartici u¢inkovitost = 100%.

Na sljedecoj slici sazete su ove karakteristike:

HE Trebinje |
Maksimalni projektirani kapacitet = protok (m®s) 150 (1+2); 224 (1+2+3)
Instalirani kapacitet (MW) 54+54+63=171
Ucinkovitost (konstantna) (%). UvrStena na krivulji razina/kapacitet 100%
Hidrauli¢ki gubici: UvrSteni na krivulji razina/kapacitet 0.0m
Kota ispusta hidroelektrane / Kota donje vode pri Qi / Tailwater 296.5 m.n.m.

(*) Pretpostavlja se da elektrana ne troi vodu (Constant Station Use = 0 m*/s)

Napomena: Buduéi da je maksimalni izmjereni kapacitet (do 252 m®) vedi od projektiranog, i stvarni kapacitet bit

¢e vedi.

Protoci za navodnjavanje i minimalni prihvatljivi protok

U Vodnoj dozvoli HE Trebinje | navodi se da akumulacija Bile¢a mora garantirati 100,09 hm®god za
navodnjavanje, sa maksimumom od 8,6 ms/s-mjeseéno. U modelu su pretpostavljeni protoci od 8,6
ms/s-mjeseéno, od lipnja do rujna. Mogu se uzeti iz zona 6 i 7 akumulacije (MinEnergy i Minimum,

odnosno, ispod minimalne kote koja ograni¢ava donju stranu zone energetskog koristenja.

Minimalni prihvatljivi protok je 1.823 m%s u svim mjesecima godine.

Simulirane alternative

Analizom hidroelektrana u sustavu TrebiSnjice, elektrana koja proizvodi najvecu koli¢inu energije po
kubnom metru vode je HE Dubrovnik |, jer raspolaze sa najve¢im padom. Optimalni nacin
iskoriStavanja sa hidraulickog stajaliSta bit ¢e onaj u kome ¢e se nastojati da kroz turbine prolazi

najvec¢a moguca zapremina vode kroz navedenu elektranu.

Provedene su dvije alternative koje se podudaraju sa dva moguca nacina upravljanja

hidroelektranama u sustavu akumulacija Bile¢a-Trebinje.

U Alternativi B1 se definiraju jedan niz pravila o akumulaciji i elektrana Trebinje |, dok je hidroelektrana

Dubrovnik | u svom radu podredena radu elektrane Trebinje |.

U Alternativi B2 se simulira suprotna situacija. Akumulacije Bile¢a i Trebinje rade u tandemu kako bi
sluzile potrebama proizvodnje Dubrovnika I, dok hidroelektrana Trebinje | radi podredena zahtjevu
Dubrovnika I.
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Alternativa B1

Definiraju se sljedec¢a pravila za akumulaciju i elektranu Trebinje I, za koje je skup operacija hazvan

OperationSet-Bileca-B1.

U zoni Flood Control akumulacije primjenjuje se pravilo Schedule (raspored)
koje obvezuje na rad turbina sa maksimalnim kapacitetom (proizvodnja od
127.224 MWh/mjeseéno -171x24x31- ), §to je ekvivalentno 224 m?%s.
Vrijednosti proizvodnje se mogu promijeniti u druge manje ako se zeli da

rade samo dva agregata.

Osim toga, ograniavaju se ispustanja akumulacije tako da, dok se ne dode
do maksimalne razine 400 m.n.m, maksimalni ispusteni protok bude 224
m3/s. Navedeni protok proci ¢e kroz turbine. (MaxRelBileca, sprjeCava izlaze
iz akumulacije manje od 224 m3/s, ReleaseBottom224 i ReleaseSpillway224

sprjeavaju ispustanja kroz organe ispustanja dok kroz turbine prolazi manje

Zone-Rules

I~ JFlood Control
----- [ HS Trehinje -4

----- B ReleaseSpillway224
---- [B ReleaseEottom224
---- @ MaxRelBileca

# Conservation-Brown
""" @ ReleaseBottorn224
----- [E ReleaseSpillway224
----- [ HS Trehinje -4

o ellowy

---- [B ReleaseEottom224
---- [E ReleaseSpillway224
----- B MinHPP-HS-749

# Blue

""" @ ReleaseBottorn224
----- [E ReleaseSpillway224
----- [ MinHPP-HS-30

od 224 m3/s. . Vihite
“ [l MinHPP-HS-30
. . . ; . . . ‘ MinEnergy
Kao Sto u stvarnosti nije uvijek moguce racunati na tri agregata elektrane za [l IrrigationF low
, ) ) ) L ) “[l MinFlow
rad turbina, ako radi manje agregata razlika do 224 m3/s ispustala bi se kroz | winirmum
. . i . [l IrvigationF low
neki organ ispustanja. A inactive

U zoni Conservation-Brown primjenjuje se isto pravilo kao i u zoni Flood Control kako bi se forsirao
rad sve tri turbine (HS Trebinje I-A).

U zoni Yellow primjenjuje se pravilo Schedule koje obvezuje da kroz turbine prolazi kapacitet od
79.000 MWh-mjesecno, to priblizno odgovara korisStenju agregata 1i 2 (108 MW).

U zoni Blue primjenjuje se pravilo Schedule koje obvezuje da kroz turbine prolazi kapacitet od 30.000

MWh-mjesecno (MinHPP-HS-30), Sto odgovara radu jednog agregata tijekom priblizno 75% vremena.

Zona White je podrucje slobodnog rada u kojoj se treba pokuSati optimiziranje hidroenergetske
proizvodnje. U cilju usporedivanja alternativa isprobale su se iste vrijednosti mjese¢ne proizvodnje za
sve mjesece u godini na nacin da tijekom 10 simuliranih godina razina akumulacije Bile¢a nikad ne
dode na minimalnu kotu od 362 m.n.m., te je stoga elektrana Trebinje | uvijek operativha. Dobivena
vrijednost je proizvodnja od 30.000 MWh-mjese¢no (MinHPP-HS-30).

Ispod minimalne kote koja ograni€ava donju stranu podruc¢ja energetskog koriStenja nalaze se zone
MinEnergy i Minimum, iz kojih se mogu sluziti, ako je potrebno, potrebe navodnjavanja i minimalni

prihvatljivi protok.
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Dobiveni rezultati (01/01/2000 - 31/12/2009) su:

| Default Plot - Bileca, 1:37P4

—-—" Bileca-Flood Control.Treb-b1—0 Elev-ZONE. 1DAY
=== Bileca-Inactive. Treb-h1—0 Elev-ZONE. 1DAY

=+~ Bileca-Blue.Treb-b1-—0 Elev-ZONE.1DAY

=+~ Bileca-MinEnergy Treb-b1-—0 Elev-ZONE. 1DAY
— Bileca-Pool Treb-b1—0 Elev.1DAY

— Bileca-Pool Treb-b1—0 Flow-IN. 1DAY

—-— Bileca-Conservation Treb-b1—0 Elev-ZONE.1DAY
—-= Bileca-Minimum Treb-b1—0 Elev-ZONE 1DAY
—-— Bileca-Yellow.Treb-b1---0 Elev-ZONE. 1DAY

—-— Bileca-White Treb-b1—0 Elev-ZONE. 1DAY

——- Time of Simulation

—— Bileca-Pool Treb-b1—0 Flow-OUT.1DAY

EIER [l S pover -siteca, 1:3008

fle ok Pot Yiew

|— BilecaHPP Trebinje | Treb-b1--0.Power. 1DAY

—— Bileca-HPP Trebinje | Treb-b1---0 Power-CAPABILITY 1DAY

|~~~ BilecaHPP Trebinje -MinHPP-HS-79.Treb-b1—0 Power-REQUIRED 1DAY
~--- Bileca-HPP Trebinje |-MinHPP-HS-30.Treb-b1—0 Power-REQUIRED. 1DAY

|-—- Bileca-HPP Trebinje -HS Trebinje LA Treb-b1—0 Power-REQUIRED. 1DAY

=== Time of Simulation

— Bileca-Paol.Treb-b1—0 Flow-IN.1DAY

— Bileca-Paol Treb-b1—0 Flow-OUT.1DAY

|— Bileca-HPP Trebinje | Treb-b1---0.Flow-QPOWER 1DAY

Default plot

Power

X Releases - Bileca, 1:39PM,

Elo Edt pot vew

200
150
5
g
B 100
50
T 2001 T 2000 T 2003 |

2000

T 2005 T 2006 1 2007

2008

T 2000

— Bileca-Contralled Outlet-Spiltway Treb-b1-—-0 Flow. 1DAY
BilecaHPP Trebinje | Treb-b1—0 Flow. 1DAY
=== Time of Simulation

—— Bileca-Controlled Outlet-Bottor outiet Treb-b1—0 Flow. 1DAY
—— Bileca-Dam at Trebisnjica L&O Treb-b1—0 Flow. 1DAY

Releases

Prosje€ni rezultati za 10 simuliranih godina (2000-2009) su sljedeci:

Hidroelektrana Trebinje |

Prosjek

Maximum

Minimum

Ucinkovitost proizvodnje

1.00

1.00

1.00

Neto pad (m)

97.09

103.30

87.01

Hidraulicki gubici (m)

0.00

0.00

0.00

(MWh)

Energija proizvedena po vremenskom koraku

1417.43

4095.76

967.74

Proizvedena energija (MW)*

59.06

170.66

40.32

Faktor ucinka

0.36

1.00

0.24

Protok kroz turbine (cms)

61.42

168.58

40.44

(*) “Proizvedena energija (MW)

podijeljena sa 24 h, odnosno, prosjecna satna proizvodnja.

Ucinkovitost proizvodnje i hidrauli€ki gubici su uvrSteni na krivuljama razina (m) / kapacitet

(MW) koje su primijenjene na hidroelektrani.

je “energija proizvedena po vremenskom koraku”
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Proizvedena energija je prikazana u tablici koja slijedi:

GWh | ] [} v \'} Vi Vil Vil IX X Xi Xl | Godina
2000| 76.2| 321 | 325| 51.1| 30.0|, 30.0/ 30.0f 30.0| 30.0f 30.0/ 30.0f 43.6| 4454
2001 | 118.0| 86.8| 87.6| 63.4| 300, 60.0| 60.0 30.0| 30.0| 30.0/ 30.0 30.0f 6558
2002| 30.0| 29.9| 30.1| 30.0| 30.0|, 30.0| 30.0f 30.0| 30.0f 30.0/ 30.0f 34.8| 364.7
2003 | 117.4| 523| 30.1| 30.0| 30.0| 30.0|, 30.0f 30.0| 30.0| 30.0/ 30.0f 30.0f 469.9
2004 | 58.6| 52.0| 104.8( 91.1| 80.8| 30.0| 30.0f 30.0| 30.0| 30.0/ 30.0| 104.9| 672.1
2005| 54.1| 321 | 92.0(1023| 48.2| 30.0| 30.0f 30.0| 30.0| 30.0/, 30.0f 1022| 610.9
2006 | 95.7| 38.6| 99.0| 653| 30.8| 30.0/, 30.0f 30.0| 30.0f 30.0| 30.0 30.0| 539.4
2007| 30.0| 29.9| 30.1| 30.0| 30.0f 30.0, 30.0f 30.0| 30.0f 30.0| 30.0 30.0f 360.0
2008 | 30.0| 29.9| 50.1| 53.1| 30.0| 30.0| 30.0f 30.0| 30.0f 30.0/ 30.0f 89.3| 4624
2009 | 82.8| 114.3| 945| 439| 30.0| 30.0| 30.0f 30.0| 30.0| 30.0/ 39.8| 99.1| 654.3

Prosjek | 69.3| 49.8| 65.1| 56.0 37.0f 33.0/ 33.0] 30.0, 30.0 30.0f 30.9| 59.4| 5235

Prosjeéni protok kroz turbine je 61.92 m%s i ispustanje 0.00 m*/s (ukupno 61.92 m%/s).

Vrijednosti za HE Dubrovnik | su prikazane u sljedeéem poglavlju.

Alternativa B2

U alternativi B2 akumulacije Bile¢a i Trebinje rade u tandemu kako bi posluzile potrebama proizvodnje

Dubrovnik I, dok elektrana Trebinje | radi podredena zahtjevu Dubrovnik I.
Zato se u modelu definirao tandem sustav koji je formiran od dvije

akumulacije.

Skup operacija je nazvan OperationSet-Bileca-B2.SadrZi ista pravila kao i
Alternativa B1, izuzev u zoni White, u kojoj je pravilo MinHPP-HS-30 (zbog
koga se potrazuje 30.000 MWh-mjese¢no) zamijenjeno pravilom
Hydropower-System Schedule u kome se zahtjev HE Dubrovnik |

posluzuje iz obje akumulacije Bile¢a i Trebinje koje rade u tandemu.

Isto kao Sto je uradeno u Alternativi B1 probale su se mjesecne vrijednosti
proizvodnje koje su iste za sve mjesece u godini na nacin da tijekom 10
simuliranih godina razina akumulacije Bile¢a nikada ne dode na minimalnu
kotu od 362 m.n.m, te je stoga HE Trebinje | uvijek operativha. Dobivena

vrijednost je proizvodnja od 48.000 MWh-mjese¢no za HE Dubrovnik 1.

----- @ HS Trehinje -4

""" @ ReleaseSpilway224
---- [E ReleaseBottom224
----- [E MaxRelBileca

# Conservation-Brown

---- [B ReleaseBottom224
---- B ReleaseSpiliay224
----- @ HS Trehinje -4

o vellow

---- [E ReleaseBottom224
---- [E ReleaseSpillway224
----- @ MinHPP-HS-79

I Elue

---- [l ReleaseBottom224
""" @ ReleaseSpilway224
----- [@ MinHPP-H5-30

i ihite

o MinEnergy
[l IrrigationF low

# hinimum
@ IrrigationFlow
o nactive
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Napomena: Ovo pravilo, iako model zahtijeva da se treba generirati u akumulaciji Trebinje, buduéi da

radi na sustavu tandem akumulacija koji je prethodno definiran, kasnije je dostupan u bilo kojoj

akumulaciji sustava tandem.

Dobiveni rezultati (01/01/2000 - 31/12/2009) su:

N Default Plot - Bileca, 2:42PM

5300

3
3 2004

—-— Bileca-Conservation-Brown Treb-b2-—0 Elev-ZONE 1DAY
—-= Bileca-Minimum Treb-b2—0 Elev-ZONE 1DAY

—-— Bileca-Yellow.Treb-b2—-0 Elev-ZONE. 1DAY

—-— Bileca-White Treb-h2—0 Elev-ZONE.1DAY

——- Time of Simulation

—— Bileca-Pool Treb-b2—-0 Flow-OUT 1DAY

\—-— Bileca-Flood Control Treb-62---0 Elev-ZONE 1DAY
—-— Bileca-Inactive Treb-b2—0 Elev-ZONE 1DAY

=== Bileca-Blue Treb-b2—0 Elev-ZONE.1DAY

\=-— Bileca-MinEnergy Treb-h2—0 Elev-ZONE. 1DAY
—— Bileca-Pool Treb-b2--0 Elev. 1DAY

— Bileca-Pool Treb-b2—-0 Flow-IN.1DAY

—— Bileca-HPP Trebinje | Treb-b2--0 Power.1DAY

—— Bileca-HPP Trebinje | Treb-b2-—0 Power-CAPABILITY 1DAY

-—- Bileca-HPP Trebinje I-Dubrovnik HSystemS-48. Treb-b2—0 Power-REQUIRED. 1DAY
<+ Bileca-HPP Trebinje FMinHPP-HS-78 Treb-h2—-0 Power-REQUIRED.1DAY

|~~~ Bileca-HPP Trebinje |-MinHPP-HS-30 Treb-b2--0. Power-REQUIRED. 1DAY

- Bileca-HPP Trebinje 1-HS Trebinje I-A Treb-b2---0 Power-REQUIRED. 1DAY

=== Time of Simulation

— Bileca-Pool Treb-b2—0 Flow-IN.1DAY

— Bileca-Pool Treb-b2-—-0 Flow-OUT.1DAY

— Bileca-HPP Trebinje | Treb-b2--0 Flow-QPOWER. 1DAY

Default plot

Power

200

2000 | 2000 | 2002 | 2003 | 2004

T 2005

T 2006 T 2007 | 2008 !

2009

— Bileca-Contralled Outlet-Spiliway Treb-b2—0.Flow. 1DAY
Bileca-HPP Trebinje |.Treb-h2—0 Flow.1DAY
I~== Time of Simulation

—— Bileca-Contralled Outlet-Bottom outlet Treb-h2—-0 Flow. 1DAY
—— Bileca-Dam at Trehisnjica L&O Treb-h2—0.Flow. 1DAY

Releases

ProsjeCni rezultati za 10 simuliranih godina (2000-2009) su sljedeci:

Hidroelektrana Trebinje |

Prosjek

Maximum

Minimum

Ucinkovitost proizvodnje

1.00

1.00

1.00

Neto pad (m)

90.49

103.50

69.98

Hidraulicki gubici (m)

0.00

0.00

0.00

Energija proizvedena po vremenskom koraku (MWh)

1390.90

4104.00

0.21

Proizvedena energija (MW)

55.45

171.00

0.01

Faktor ucinka

0.36

1.00

0.00

Protok kroz turbine (cms)

61.22

168.59

0.01
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Proizvedena energija je prikazana u tablici koja slijedi:

GWh | ] [} v \'} \'/| Vil Vil IX X Xi Xl | Godina

2000| 749| 315| 31.6| 502| 275| 281| 275| 274| 279| 273| 26.9| 41.8| 4226

2001 | 112.2| 822| 84.7| 61.8| 283| 56.4| 55.6| 274| 28.0| 273| 27.7| 271 618.8

2002| 27.0| 28.7| 271| 275| 270| 274| 26.7| 26.5| 26.9| 255| 27.0| 28.9| 3264

2003 | 107.0| 494 27.7| 28.1| 275| 281| 275| 273| 278| 271| 27.6| 27.1| 432.1

2004 | 51.5| 50.7| 101.1| 88.7| 786| 28.1| 275| 27.5| 281| 275| 28.3| 105.9| 643.5

2005| 499| 30.0| 89.6| 99.2| 470| 28.1| 275| 27.5| 28.0| 274| 28.0| 100.7| 582.9

2006 | 909| 36.6| 95.7| 63.0| 30.4| 28.1| 275| 27.5| 28.0| 274| 27.8| 27.1| 510.0

2007 | 27.0| 28.7| 271| 278| 272| 27.7| 27.0| 26.8| 27.3| 265| 27.0| 26.6| 326.6

2008 | 26.8| 28.4| 37.5| 492| 275| 281| 275| 27.4| 279| 273| 27.7| 81.7| 4171

2009 | 80.8| 114.2| 94.8| 427| 275| 281| 275| 274| 28.0| 265| 424| 956| 635.6

Prosjek | 64.8| 48.1| 61.7| 53.8| 34.9| 30.8| 30.2| 27.3| 27.8| 27.0| 29.0| 56.2| 4915

Prosjeéni protok kroz turbine je 61.90 m¥s i ispustanje 0.05 m*/s (ukupno 61.95 m%/s).

1.10.2. Akumulacija Trebinje i elektrane Trebinje Il i Dubrovnik

Akumulacija Trebinje funkcionira kao kompenzaciona akumulacija. To je glavno “CvoriSte raspodijele
vode u sadadnjem sustavu TrebiSnjice: Prema He Trebinje Il, HE Dubrovnik i prema reverzibilnoj

elektrani Capljina putem kanala Trebi$njice kroz Popovo polje.

Brana Gorica ima 33.5 m visine i duzinu krune 185 m. U sredini brane se nalaze dva preljeva sa
segmentnim ustavama sa ukupnim kapacitetom od 412 m3/s i ima dva temeljna ispusta sa
kapacitetom od 800 m3/s na normalnoj koti uspora 295 m.n.m.). Ukupni kapacitet evakuacijskih

organa na brani i turbina HE Trebinje Il je 1280 m3/s.

Izlaz ekoloSkog protoka nizvodno od Gorice provodi se preko disperzivnog zatvarac¢a Johnson, sa

kapacitetom reguliranja protoka od 0 do 18 m3/s. Ne Kkoristi se tijekom razdoblja poplave.

U modelu ResSim naveden je prelijev sa samo jednom ustavom sa krivuljama oba polja. Krivulje
preljeva pokazuju kapacitet ispustanja od 408 m3/s za otvorenost od 2,7 m i razinu vode na koti 295

m. n.m.
Maksimalna kota vode sa zatvorenim ustavama je 295 m.n.m.

Simulirao se jedan jedini temeljni ispust sa krivuljama odgovaraju¢im za oba. Navedene krivulje H/Q

pokazuju kapacitet ispustanja od 800 m®/s za otvorenost od 4 m i razinu vode na koti 295 m.n.m.
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Zatvara¢ Johnson nije simuliran.

U Operation set akumulacija se podijelila na 4 podrucja:

—_

Flood control: Cija je gornja granica 295 m.n.m.

)
2) Conservation: Cija je gornja granica postavljena na 294,5 m.n.m.
3) MinimumTunnel: Cija je gornja granica postavljena na 292,5 m.n.m.
4) Inactive: Minimalna radna razina akumulacije, 288 m.n.m. (minimalna radna kota HE Trebinje

I}

Buduéi da je maksimalni bruto pad za HE Dubrovnik 295 m i minimalni bruto pad 292,5 m,
pretpostavlja se da se radni raspon tunela Dubrovnik nalazi izmedu razina 292,5 m.n.m. i 295.0 m.

n.m.

HE Trebinje Il
Ima instaliran generator sa turbinom Kaplan, instaliranu snagu 8 MW. Nominalni protok je 45 m%s.
Ucinkovitost: Pretpostavila se konstantna = 92%.

(Kota donje vode) Tailwater: Prema informaciji sa web stranice htip://www.het.ba/index.php/het-sistem

Maksimalni bruto pad je 22 m; prosjecni bruto pad 18.5 m i minimalni bruto pad 15 m. Stoga, kota

ispustanja hidroelektrane (tailwater = kota donje vode) je 273 m.n.m.
Hidraulicki gubici: Konstantni = 0.555 m (3% prosje¢nog pada, 18.5x0.03)

Na sljedecoj slici je sazetak ovih karakteristika:

HE Trebinje Il
Maksimalni izmjereni kapacitet = protok medida = (m%/s) 45 m%/s
Instalirani kapacitet (MW) 8 MW
Ucinkovitost (Konstantna) (%) 92%
Hidrauli¢ki gubici:3% prosjecnog bruto pada (m 0.555 m
_IK_;)itlz;v ai;p;uétanja hidroelektrane/Kota donje vode pri Qi / 273 mLn.m.

(*) Pretpostavlja se da elektrana ne troi vodu (Constant Station Use = 0 m*/s)

S druge strane, elektrana razvija snagu ovisno o razini vode i protoka kroz turbine, prema sljedecoj

skupini krivulja.
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Radno podrucje agregata na HE Trebinje II
Operating range of the unit HE Trebinje II

50

W/ e
V7 —marn

=—200.0 mnm

35

—200.5 mnm

—201.0 mnm

—201.5 mnm

———202.0 mnm
25

—202.5 mnm
——203.0 mnm
=e=203.5 mnm
204.0 mnm
284.5 mnm

20

15

295.0 mnm

10

U modelu ResSim uvr$teno je na pojednostavljen nacin i navedeno na kartici Outlet elektrane:

Razina | Max. Kapacltet
(m) (m /s)
288.0 45
295.0 45

| na kartici Capacity odabrana je metoda Function of reservoir elevation sa sljede¢im vrijednostima:

Razina | Kapacitet
(m) (MW)
288.0 5.2
288.5 5.4
289.0 5.6
289.5 5.8
290.0 6.0
290.5 6.2
291.0 6.4
291.5 6.6
292.0 6.8
292.5 7.0
293.0 7.2
293.5 7.4
294.0 7.6
294.5 7.8
295.0 8.0
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HE Dubrovnik |
To je derivaciona visokotlagna elektrana koja se nalazi uz samu morsku obalu.

Iz akumulacije Trebinje izlazi tunel koji napaja vodom elektranu, sa duzinom od nekih 16,57 km i
promjerom od 6 m. Dimenzioniran je za instalirani protok od 90 m%/s (2x48.5 = 97 m%s na Pmax =
2x108 MW).

Maksimalni bruto pad je 295,0 m i minimalni bruto pad je 292,5 m. Kota ispustanja elektrane

(tailwater) je 0 m.n.m., odnosno na koti mora.

Na sljedecoj slici su sazete ove karakteristike:

HE Dubrovnik |

Maksimalni izmjereni kapacitet = protok (m?/s) 2x48.5=97 m*/s
Instalirani kapacitet (MW) 2x108=216 MW
Ucinkovitost (konstantna) (%) 92%
HidrauliCki gubici: 3% prosje¢nog bruto pada -293.75- (m) 8.81m

Kota ispustanja hidroelektrane / Kota donje vode pri Qi /

Tailwater 0.0 m.n.m.

(*) Pretpostavlja se da elektrana trodi vodu (Constant Station Use = 0 m*/s

Simulirane alternative

Simulirale su se alternative B1 i B2 koje su objasnjene u prethodnom poglavlju (1.10.1.).

Alternativa B1

U podrugju Flood Control akumulacije primjenjuje se pravilo Schedule (HS Dubrovnik I-A) na elektrani
Dubrovnik koje ¢e zahtijevati da kroz turbine prolazi maksimalni kapacitet (proizvodnja od 160.704
MWh/mjesecno -97x24x31- ).

U podruéju Conservation primjenjuje se pravilo Power Guide Curve (PGC | £one-Rules | Rel Alloc. | Cuis
I JFlond Cantral

Dubrovnik 1) na elektrani Dubrovnik koje ce zahtijevati da kroz turbine |= g Ha busrownik s
; o ; ; ; e - [l ReleaseSpillwayds
prolazi 100% kapaciteta ovisno od dostupnosti vode u akumulaciji, prateci @ MaxReleaseBotomd5
krivulju upravljanja. wh Conservation
Ju tpraviian) [l MinFlow
@ IrrigationFlow
% Power % Plant [ PGC Dubrovnik |
Storage Factor [l ReleaseSpillwayds
[l MaxFeleaseBottom45
100 0 o MinimumTunnel
100 100 o nactive
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Rezultat koji se dobiva je prakticki isti ako se primijeni pravilo Schedule HS Dubrovnik I-A.

Model, dok ima dostupnog protoka, radi da kroz turbine prolazi maksimalni kapacitet prema
Dubrovniku. Ako ima vigka, protok prolazi kroz turbine elektrane Trebinje II, do 45 m%s. | ako ima

preostalog protoka ispusta se kroz temeljni ispust i preljev brane Gorica.
Ekolo$ki protok i protok za navodnjavanje ne prolazi kroz turbine.

Rezultati za Dubrovnik |i Trebinje |l dobiveni kada se simulira Alternativa B1 su sljededi:

X Defoult Plot - Trebinje, 4:41PH BB Wz rover - rebinge, 11:57am
File Edt Plot Yiew Ele Edt Pt Yiew
[« & oM
T 1 i 1 II 1 107 . i H
294 % 150148 é i
293 = .1
T 100] Ht
E
S %
i 291 50
290
20 400
5 300
28 z
2200
» ook b | l i
& 1004 )y (11 R A J et
350 * L w. s wl LS| 5| W05 (4] N TNV E )
300
2 250 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
5 0 [— Trebinje-HPP Trebinje Il Treb-b1—-0 Power. 1DAY
E 50 = =*= Trebinje-HPP Dubrovnik | Treb-b1—0 Power. 1DAY
ot (= Trebinje-HPP Trebinje Il Treb-b1---0 Power-CAPABILITY 1DAY
oo |-+~ Trebinje-HPP Dubrovik | Treb-b1—0 Power-CAPABILITY. 1DAY
50 |-~ Trebinje-HPP Dubrovnik -HS Dubrovrik kA Treb-b1-—0 Power-REQUIRED. 1DAY
[ T T T T T T T T T -+~ Trebinje-HPP Dubrovnik -PGC Dubravnik | Treb-b1-—-0 Power-REQUIRED. 1DAY
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 [l o
|-~ Trebinje-Flood Control Treb-b1-—0 Elev-ZONE 1DAY —-— Tretinje-Conservation Treb-b1-—0 Elev-ZONE. 1DAY |—— Trebinje-Pool Treb-b1-—-0 Flow-IN.1DAY
|-~ Trebinje-Inactive.Tret-b1-—0 Elev-ZONE 1DAY —-— Trebinje-MinimumTunnel Treb-b1-—0. Elev-ZONE.1DAY l— Trebinje-Pool Treb-b1—0.Flaw-OUT.1DAY
[~ Trebinje-Pool Treb-b1-—-0 Elev.1DAY === Time of Simulation (—— Trebinje-HPP Trebinje Il Treb-b1-—0 Flow-QPOWER.1DAY
|— Trebinje-Pool Treb-b1---0 Flow-IN.1DAY = Trebinje-Pool Treb-b1---0 Flow-OUT . 1DAY Trebinje-HPP Dubrovnik |. Treb-b1---0.Flow-QPOWER. 1DAY

Default plot Power

Flow (cms)

[-he

1 Al
2000 | 2000 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2000
—— Trehinje-HPP Trebinje Il Treb-b1—-0 Flow. 1DAY —— Trehinje-Controlled Outlet-Spillway Treb-b1—0 Flow.1DAY
Trebinje-Controlled Outiet -Bottom Treb-b1---0 Flow. 1DAY —— Trebinje-HPP Dubrovnik | Treb-b1-0 Flow. 1DAY
|—— Trebinje-Dam at Trebisnjica L&.O Treb-b1—0 Flow. 1DAY ——- Time of Simulation

Releases

Prosjecni rezulltati za 10 simuliranih godina (2000-2009) su:

Hidroelektrana Dubrovnik | Prosjek Maximum Minimum

Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 285.70 286.19 285.44
Hidrauli¢ki gubici (m) 8.81 8.81 8.81
Energija proizvedena po vremenskom koraku (MWh) 3308.26 5184.00 1996.43
Proizvedena energija (MW) 140.84 216.00 83.18
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Hidroelektrana Dubrovnik | Prosjek Maximum Minimum
Faktor u€inka 0.65 1.00 0.39
Protok kroz turbine (cms) 58.68 83.93 32.29
Hidroelektrana Trebinje I Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 20.95 21.44 20.70
Hidrauli¢ki gubici (m) 0.56 0.56 0.56
Energija proizvedena po vremenskom koraku (MWh) 31.74 192.20 0.00
Proizvedena energija (MW) 1.32 8.00 0.00
Faktor u¢inka 0.17 1.00 0.00
Protok kroz turbine (cms) 6.98 41.38 0.00
Proizvedena energija na Dubrovniku | je:

GWh 1 Il [} v \' Vi vil Vil IX X Xi Xll | Godina
2000 | 136.9| 100.3| 106.9| 1246| 83.7| 71.3| 726| 729| 745| 108.2| 129.0| 108.3| 1,189.2
2001 | 160.7| 138.2| 159.7| 133.2| 86.5| 156.8| 143.1| 70.6| 75.0| 90.2| 1123| 92.2|1,4185
2002| 97.1|107.4| 96.8| 102.2| 874| 743| 74.0| 79.1| 923| 112.6| 110.0| 111.2| 1,1445
2003 | 160.7| 116.0| 87.5| 100.3| 885| 66.9| 73.0| 726| 76.7| 110.3| 1129| 110.5|1,175.8
2004 | 129.2| 123.9| 160.7| 155.5| 145.7| 78.7| 69.8| 71.0| 73.7| 94.1| 107.7| 160.7 | 1,370.6
2005| 117.4| 111.4| 155.7| 1555|1323 | 73.7| 69.8| 71.7| 771 | 98.6| 103.6| 160.7 | 1,327.7
2006 | 146.4 | 105.0| 152.2| 141.5| 101.6| 73.6| 70.7| 71.6| 74.9| 87.1| 92.0| 109.0| 1,225.6
2007 | 104.0| 112.7| 113.0| 96.0| 85.1| 72.7| 76.5| 741| 81.1| 98.7| 115.9| 108.7| 1,138.3
2008 | 109.7| 94.8| 120.3| 128.0| 88.7| 71.9| 70.6| 71.4| 74.2| 93.6| 110.7| 158.7| 1,192.6
2009 | 139.6 | 145.2| 145.0| 111.0| 89.1| 775| 73.2| 71.6| 73.8| 106.6| 122.2| 160.7| 1,315.4

Prosjek | 130.2 | 115.5| 129.8| 124.8| 98.9| 81.7| 79.3| 72.7| 77.3| 100.0| 111.6| 128.1| 1,249.8
Proizvedena energija na Trebinje Il je:

GWh 1 Il [} v \' Vi vil Vil IX X Xi Xll | Godina
2000 2.6 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.7 0.7 0.9 6.7
2001 5.5 3.9 4.2 25 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 16.9
2002 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.8 0.1 0.6 1.8
2003 59 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.0 0.0 8.8
2004 2.2 1.3 54 5.0 29 0.0 0.0 0.0 0.0 0.0 0.3 4.9 21.9
2005 1.4 0.7 4.4 5.1 0.1 0.0 0.0 0.0 0.0 0.2 0.1 4.8 16.7
2006 4.1 1.2 4.6 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 13.2
2007 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.6
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GWh | ] [} v V' Vi Vil Vil IX X

Xl Xl | Godina

2008 0.3 0.2 1.6 1.7 0.0 0.0 0.0 0.0 0.0 0.1 0.5 4.6 8.9

2009 3.5 5.2 4.0 0.9 0.0 0.0 0.0 0.0 0.0 0.4 1.3 5.0 20.5

Prosjek 2.6 1.5 24 2.0 0.3 0.0 0.0 0.0 0.0 0.2 0.5 21 11.6

Prosjecni protok kroz turbine na elektrani Dubrovnik | je 57.38 m%/s, na Trebinje Il 7.45 m%s i kroz

temeljni ispust i ispusteni 11.76 m*/s (ukupno 76.59 m%/s).

Treba uzeti u obzir da prikazane vrijednosti nisu realne zbog uradenih pojednostavljenja u podacima

hidroelektrana, ali sluze za usporedbu alternativa.

Alternativa B2

U modelu je definiran sustav akumulacija Bile¢a i Trebinje koje rade u tandemu.

Zona Flood Control ostaje ista kao u prethodnoj alternativi.

U zoni Conservation sada se primjenjuje pravilo Hydropower-System
Schedule u kome se zahtjev HE Dubrovnik | posluzuje iz obje akumulacije
Bileca i Trebinje koje rade u tandemu. Pretpostavljen je konstantni zahtjev
od 48.000 MWh-mjesecno (pogledati poglavlje 1.10.1 Akumulacija Bileca i
elektrana Trebinje I).

HE Trebinje | sada radi podredeno HE Dubrovnik |.

Rezultati za Alternativu B2 su:

Zone-Rules | Rel. Alloc.

----- @ HS Dubravnik -4

----- [E ReleaseSpillwayds

----- [E ReleageBottom4s

# Consenvation

---- E MinFlow

---- [E IrigationFlow
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~--- Trebinje-HPP Dubrovnik - HS Dubrovnik -A Treb-b2-—0 Power-REQUIRED. 1DAY

2000 2001 2002 2003 ' 2004 2005 2006 ' 2007 2008
|-—= Time of Sirmulation
|-~ Trebinje-Flood Control Treb-b2--0 Elev-ZONE 1DAY == Trehinje-Canservation Treb-b2--0 Elev-ZONE 1DAY Trebinje-Pool Treb-b2--0 Flow-IN.1DAY
=== Trebinje-Inacti 2---0 Elev-ZONE . 1DAY === Trebinje-MinimumTunnel Treb-b2---0 Elev-ZONE . 1DAY Trebinje-Pool Treb-b2—-0 Flow-OUT.1DAY
[ e DEEIST === Wn=CiSam |—— Trehinje-HPP Trebinje I Treb-b2—0 Flow-QPOWER 1DAY
|— Trebinje-Pool Tre-02-—0 FlowdIN.1DAY —— Trebirje-Paol Treb-b2—0 Flow-OUT.1DAY Trebirje-HPP Dubrovnik | Treb-b2—0 Flow. GPOWER 1DAY
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1
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| | I
0
! 2000 I 2001 I 2002 ! 2003 f 2004 2005

2007 20

08 2

009

—— Trebinje-HPP Trebinje Il Treb-b2---0.Flow. 1DAY
Trebinje-Controlled Outiet -Bottom Treb-b2—-0 Flow. 1DAY
|—— Trebinje-Dam at Trebisnjica L&O Treb-b2-—0 Flaw. 1DAY

—— Trebinje-Controlled Outlet-Spilway Treb-b2--0. Flaw. DAY
—— Trebinje-HPP Dubrovnik | Treb-b2-—0 Flow. 1DAY
——- Time of Simulation

Releases

ProsjeCni rezultati dobiveni za 10 simuliranih godina (2000-2009) su sljededi:

Hidroelektrana Dubrovnik | Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 285.7 286.88 280.1
Hidrauli¢ki gubici (m) 8.81 8.81 8.81
Energija proizvedena po vremenskom koraku (MWh) 3391.08 5184.00 714.76
Proizvedena energija (MW) 141.30 216.00 29.78
Faktor u€inka 0.65 1.00 0.14
Protok kroz turbine (cms) 54.86 85.53 11.56
Hidroelektrana Trebinje Il Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 20.95 22.33 15.36
Hidrauli¢ki gubici (m) 0.56 0.56 0.56
Energija proizvedena po vremenskom koraku (MWh) 31.67 192.00 0.00
Proizvedena energija (MW) 1.32 8.00 0.00
Faktor u€inka 0.17 1.00 0.00
Protok kroz turbine (cms) 6.99 41.38 0.00
Proizvedena energija na Dubrovniku | je:

GWh | ] [} v \' Vi vil Vil IX X Xi Xll | Godina
2000 | 136.4| 102.0| 106.5| 126.0| 79.6| 70.2| 71.4| 73.9| 80.5| 109.7| 130.0| 106.6 | 1,193.0
2001 | 160.7 | 136.6 | 157.9| 135.0| 83.8| 152.1| 1389 | 70.1| 78.9| 94.7| 117.8| 92.8| 1,419.3
2002 | 98.1| 113.2| 95.7| 102.2| 85.2| 75.3| 75.4| 83.3| 99.8| 113.2| 109.4| 107.9| 1,158.7
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GWh | ] ] v Vv Vi Vi viil IX X Xl Xll | Godina
2003 | 160.7 | 116.5| 84.4| 985| 850| 66.6| 729| 751| 85.0| 118.6| 116.5| 108.3| 1,187.9
2004 | 128.4 | 124.4| 160.7 | 155.5| 144.8| 74.8| 65.0| 67.4| 73.4| 93.1| 107.7| 160.7 | 1,355.9
2005| 116.1 | 113.2| 156.8| 155.5| 131.8| 70.7| 66.3| 69.4| 78.1| 97.6| 103.4| 157.0| 1,315.9
2006 | 145.1 | 106.2| 153.1 | 139.9| 102.3| 71.1| 67.8| 70.4| 77.8| 90.7| 101.1| 115.3| 1,240.8
2007 | 107.6 | 117.9| 110.8| 93.6| 82.1| 724| 76.1| 76.1| 88.0| 105.6| 120.5| 107.5| 1,158.0
2008 | 107.0 95.3| 118.1| 123.1| 84.3| 70.0( 68.3| 71.1| 78.6| 98.9| 116.4| 157.7| 1,189.0
2009 | 140.6 | 145.2| 147.9| 110.3| 85.0( 75.9| 70.2| 69.7| 75.9| 106.7| 126.3| 160.7 | 1,314.3

Prosjek | 130.1 | 117.0 | 129.2| 124.0| 96.4| 79.9| 77.2| 72.6| 81.6| 102.9| 114.9| 127.5| 1,253.3
Proizvedena energija na Trebinje Il je:

GWh | ] ] v Vv Vi Vi Vil IX X Xl Xll | Godina
2000 2.6 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.7 0.7 0.9 6.7
2001 5.4 3.9 4.4 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 16.8
2002 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.8 0.1 0.4 1.5
2003 5.6 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.1 0.0 8.6
2004 2.2 1.3 5.4 5.2 2.9 0.0 0.0 0.0 0.0 0.0 0.3 5.2 22.5
2005 1.3 0.5 4.5 5.3 0.1 0.0 0.0 0.0 0.0 0.2 0.0 5.0 16.9
2006 4.1 1.0 4.5 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 13.0
2007 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.7
2008 0.3 0.2 1.0 1.7 0.0 0.0 0.0 0.0 0.0 0.1 0.5 41 7.8
2009 3.6 5.2 4.2 1.0 0.0 0.0 0.0 0.0 0.0 0.4 1.6 5.1 211

Prosjek 2.5 1.4 2.4 2.0 0.3 0.0 0.0 0.0 0.0 0.2 0.5 2.1 11.6

Prosjeéni protok kroz turbine kroz Dubrovnik | je 57.53 m%s, kroz Trebinje Il 7.44 m%/s i kroz temeljni

ispust i ispusteni 11.65 m*/s (ukupno 76.61 m%/s).
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1.10.3. Akumulacija Hutovo i elektrana Capljina

Akumulacija Hutovo je gornja kompenzaciona akumulacija elektrane Capljina. Nalazi se na kraju
kanala Trebisnjice i Popovog polja. Duzina kanala TrebisSnjice od pocetka (nalazi se 5,6 km nizvodno
od brane Gorica) do gornje kompenzacione akumulacije je = 61,9 km.

Gornja kompenzaciona akumulacija prima vode iz svog vlastitog sliva nizvodno od brane Gorica kao i
ispustenu vodu navedene brane.

Na raspolaganju su krivulie akumulacije H/V od kote 222 (0.021 hm® do kote 232 (7.28 hm?®).

Karakteristi¢ne razine akumulacije su:

— Maksimalna razina: 231.5 m.n.m. (7.23 hm3)
— Razina normalnog uspora: 230 m.n.m. (5,54 hm3)
— Minimalni radna razina hidroelektrane: 224 m.n.m. (0.764 hm3)

U Operation set akumulacija je podijeliena na tri podrucja:

1) Flood control: Cija je gornja granica 231.5 m.n.m.

2) Conservation: Cija je gornja granica postavljena na 230 m.n.m.

3) Inactive: Minimalna radna razina akumulacije, 224 m.n.m. (minimalna radna kota za HE
Capljina).

Akumulaciji je dodijeljena virtualna brana &ija je maksimalna kota 232 m.n.m. i virtualni preljev sa
fiksnim otvorom. Na shemi modela koristila se i virtualna dionica rijeke izmedu brane i donje
kompenzacione akumulacije Svitava, kroz koju teku protoci koji ¢e se moéi ispustati preko preljeva.
Stvarnost nije takva, nego prekorageni dotoci koji ne mogu pro¢i kroz turbine elektrane Capljina
uzrokovat ¢e poplave na krajnjem dijelu Popovog polja, koji moze eventualno pohraniti nekoliko
desetina hm®, ali krivulje H/V u prirodnom stanju nisu dostupne.

Na virtualnom preljevu sa fiksnim otvorom primjenjen je sljedeci kapacitet:

Razina (m.n.m.) IzIaz(::;;sr;) tok
230.0 0
231.5 500
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HE Capljina
To je reverzibilna elektrana (crpno-akumulacijska reverzibilna hidroelektrana). U podzemnoj strojarnici

nalaze se dva reverzibilna generatora Francis, sa instaliranom snagom od 220 MW (2x110), i
nominalnim protokom od 225 m®/s (2x112.5).

Kota donje vode elekirane je 3 m.n.m. (Elevation point of tailwater is 3 m a.s.l.)
Maksimalni bruto pad je 228.5 m, prosje¢ni 224 m i minimalni 221 m.

UcCinkovitost: Pretpostavljena je konstantna = 92%.

Hidrauli¢ki gubici: Pretpostavljeni su konstantni = 6.72 m (3% prosjecnog pada, 224x0.03)

Na sljedecoj slici sazete su ove karakteristike:

HE Trebinje Il
Maksimalni izmjereni kapacitet = protok (m?/s) 225 m%/s
Instalirani kapacitet (MW) 220 MW
Ucinkovitost (konstantna) (%) 92%
Hidraulicki gubici: 3% prosje¢nog bruto pada (m) 6.72m
Kota donje vode pri Qi / Tailwater 3 m.n.m.

(*) Pretpostavlja se da elektrana ne troi vodu (Constant Station Use = 0 m*/s)

U crpnom reZimu elektrana ima instaliran protok od 2x85 m%s (170 m%s), sa snagom od 210 MW. Ali

se nije simulirala kao reverzibilna elektrana.

Pravila upravljanja

U podruéju Flood Control akumulacije primjenjuje se pravilo Schedule koje zahtijeva da kroz turbine
prolazi maksimalni kapacitet (proizvodnja od 163.680 MWh/mjesecno -220x24x31- ).

U podru¢ju Conservation primjenjuje se pravilo Power Guide Curve koje zahtijeva da kroz turbine

prolazi 100% kapaciteta ovisno od dostupnosti vode u akumulaciji, pratec¢i krivulju upravljanja.

Buduéi da je zapremina akumulacije 7,23 hm?® (za kotu 231.5 m.n.m), kada se pojave poplave u
gornjem toku TrebiSnjice, akumulacija nema kapacitet da absorbira zapremine vode koje dolaze od
brane Gorica, i protok iznad 225 m®s se ispusta kroz virtualni preljev
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Ako bi se upotpunila krivulja akumulacije H/V sa vrijednostima zapremine na kraju Popovog polja u

prirodnom stanju (koje vjerojatno omogucéuje pohranjivanje nekoliko desetina hm3, iako je poplavljeno

krajnje podrucje Popovog polja) dobilo bi se najpribliznije ponasanje modela stvarnosti.

Rezultati kada se simulira Alternativa B1 su:

X Default Plot - Hutovo, 0:42PH

[E)E)5) [l = pover - Hutovo, 0:414
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2000 2001 | 2002 2003 | o004 | 2008 2006 2007 2008 2009 2000 | 2001 2002
-~ Hutovo-Flood Control Treb-b1—0.Elev-ZONE 1DAY —-— Hutovo-Conservation Treb-b1—0 Elev-ZONE 1DAY —— Hutovo-Caplina Treb-b1-—-0 Power.1DAY
(== Hutovo-Inactive Treb-b1-—0 Elev-ZONE.1DAY —— Hutovo-Pool Treb-b1—0.Elev.1DAY
{~=—= Time of Simulation — Hutovo-Pool Treb-b1-—-0 Flow-IN.1DAY [~—= Time of Simulation
= Hutovo-Pool Treb-b1--0.Flow-OUT 1DAY = Hutovo-Pool Treb-b1---0 Flow-OUT.1DAY

==~ Hutovo-Caplina-HS Hutovo Treb-b1-—0 Power-REQUIRED.1DAY ------ Hutovo-Capljina-PGC Hutovo Treb-b1—-0 Power-REQUIRED. 1DAY

—— Hutovo-Capljna. Treb-b1---0.Pawer-CAPABILITY.1DAY

—— Hutovo-Pool. Treb-b1—0.FloweIN. 1DAY
—— Hutovo-Capljna.Treb-b1-0.Flaw-QPOWER. 1DAY

Default plot

Power

250°

50

2000 | 2000 | 2002 2005 | 2004 | 2005 | 2006 | 2007 ! 200

2009

— Hutovo-Capljna.Treb-b1—0.Flow. 1DAY
Hutave-Uncontralled Outlet-Virtual Treb-b1---0.Flow. 1DAY

—=- Time of Simulation

—— Hutovo-Dam at Trebisnjica L8O Treb-b1—0 Flow. 1DAY

Releases

Prosjecni rezultati za 10 simuliranih godina (2000-2009) su sljedeci:

Hidroelektrana Capljina Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 220.28 221.05 220.06
Hidrauli¢ki gubici (m) 6.72 6.72 6.72
Energija proizvedena po vremenskom koraku (MWh) 817.02 5280.00 0.00
Proizvedena energija (MW) 34.04 220.00 0.00
Faktor u¢inka 0.15 1.00 0.00
Protok kroz turbine (cms) 17.14 110.88 0.00
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Proizvedena energija je:

GWh | ] i v Vv Vi Vil Vil IX X Xi Xl | Godina
2000 | 52.2 3.0 27| 234 27| 123| 12.7| 127| 123| 185| 10.3| 181 180.9
2001 | 136.5| 79.2| 74.8| 444 27| 15.0| 25.0| 12.7| 123 2.7 9.6 27| 4176
2002 2.7 2.9 2.7 2.6 27| 1283| 12.7| 12.7| 151 | 20.9 3.6| 14.7| 105.5
2003 | 131.9| 29.6 2.7 2.7 27| 1283| 12.7| 12.7| 123 39| 216 29| 248.0
2004 | 445| 31.2|107.9| 82.0| 64.7| 123| 127| 12.7| 123 2.7 55| 116.8| 505.2
2005| 26.4| 11.4| 92.7| 96.9 36| 123| 12.7| 12.7| 123 5.7 3.2| 109.6| 399.6
2006 | 94.4| 15.8| 109.2| 40.3 27| 1283| 12.7| 12.7| 123 2.7 27| 13.0| 330.9
2007 9.1 3.3 3.1 2.6 27| 123| 12.7| 127| 125 2.7 3.2 2.7 79.7
2008 5.6 41| 343| 214 27| 123| 12.7| 127| 123 36| 14.1| 97.1| 233.0
2009 | 84.8| 126.8| 89.8| 12.2 27| 123| 12.7| 127| 123 8.4| 18.7| 104.1| 4976

Prosjek | 58.8| 30.7| 52.0| 32.9 9.0 126| 13.9| 12.7| 126 7.2 9.2| 48.2| 299.8

Prosjedni protok kroz turbine Capliine je 18.94 m%s i ispustanje kroz virtualni preljev 0.27 m%s
(ukupno 19.21 m%/s).

Rezultati kada se simulira Alternativa B2 su:

Default Plot - Hutovo, 0:49PH
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tion Treb-b2—0 Elev-ZONE 1DAY — Hutovo-Caplina Treb-b2—0 Power, 1DAY —— Hutovo-Capijina Treb-b2—0 Power-CAPABILITY. 1DAY

620 Elev1DAY I~~~ Hutovo-Capliina-HS Hutov Trel-b2—0.Power-REQUIRED. 1DAY -~~~ Hutovo-Caplina-PGC Hutovo.Treb-2-—0 Power-REQUIRED.1DAY
n 020 Flow-IN.1DAY =~ Time of Simulation —— Hutovo-Pool Treb-b2---0. Flow-IN.1DAY

|—— Hutovo-Pool Treb-b2---0.Flow-OUT.1DAY |— Hutovo-Pool Treb-b2---0 Flow-OUT . 1DAY = Hutovo-Capljina Treb-b2---0 Flow-QPOWER.1DAY

Default plot Power

=== Hutovo-Flood Contral Treb-b2---0 Elev-ZONE 1DAY
=== Hutovo-Inactive Treb-b2—0 Elev-ZONE 1DAY
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—— Hutovo-Caplina Treb-b2—0 Flow. 1DAY
Hutovo-Uncantralled Outlet-Virtual Treb-b2-—0 Flaw. 1DAY

— Hutovo-Dam at Trebisnjica L&O Treb-h2--0 Flow. 1DAY

——- Time of Simulation

Releases

Prosje€ni rezultati za 10 simuliranih godina (2000-2009) su sljededi:

Hidroelektrana Capljina Prosjek Maximum Minimum
Ucinkovitost proizvodnje 0.92 0.92 0.92
Neto pad (m) 220.28 221.07 220.10
Hidrauli¢ki gubici (m) 6.72 6.72 6.72
Energija proizvedena po vremenskom koraku (MWh) 802.27 5280.00 0.00
Proizvedena energija (MW) 33.43 220.00 0.00
Faktor u€inka 0.15 1.00 0.00
Protok kroz turbine (cms) 16.83 110.86 0.00
Proizvedena energija je:

GWh 1 Il [} v V' Vi Vil Vil IX X Xi Xl | Godina
2000 | 52.7 25 27| 237 27| 123| 127 12.77| 123| 18.6| 10.6| 18.1 181.6
2001 | 1345 77.2| 754| 433 27| 15.0| 25.0| 12.7| 123 27| 104 27| 4139
2002 2.7 3.1 2.7 2.6 27| 123| 127 127 14.4| 203 3.5 10.0 99.8
2003 | 119.7| 29.7 2.7 2.7 27| 123| 127 12.7| 123 41| 222 28| 236.6
2004| 37.1| 32.0| 1056 81.0f 63.8| 123| 12.7| 12.7| 123 2.7 54| 125.7| 503.4
2005| 24.6 9.2| 93.0| 953 36| 123| 12.7| 12.7| 123 5.7 3.1 117.4| 402.0
2006 | 94.2| 14.0| 107.9| 409 27| 123| 127 12.7| 123 2.7 3.0/ 13.5| 328.8
2007 9.2 3.7 3.1 2.6 27| 123| 127 12.7| 129 2.7 3.4 2.7 80.7
2008 5.5 42| 141| 213 27| 123| 127 12.7| 123 38| 142 859| 201.7
2009 | 79.3| 121.4| 93.3| 1238 27| 123| 127 12.7| 123 8.0/ 23.1| 105.0| 4955

Prosjek | 55.9| 29.7| 50.0| 32.6 89| 12.6| 13.9| 12.7| 126 71 9.9| 484 | 2944

Prosje¢ni protok kroz
(ukupno 19.09 m%/s).

turbine Capljine je 18.61 m%s i ispustanja kroz virtualni preliev 0.48 m%s
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1.10.4. Akumulacija Svitava
To je donja kompenzaciona akumulacija elektrane Capljina.

Dostupne su krivulje akumulacije H/V od kote 1.0 (1.82 hm3) do kote 5.8 (44.0 hms). Uobi¢ajene

razine akumulacija su sljedece:

— Maksimalna razina vode 5.6 m.n.m (41.6 hm3)
—  Zimi ponekad dostigne 5.0 m.n.m. (35,1 hm®)
—  Kota ljeti: 3.5 m.n.m (19.5 hm®)

U Operation set akumulacija se podijelila u 3 podrucja:

1) Flood control: Cija je gornja granica 5.6 m.n.m.
2) Conservation: Cija je gornja granica je pretpostavljena kao promjenljiva.

3) Inactive: Pretpostavila se kota 3.0 m.n.m.

Da bi se akumulacija priblizila uobi¢ajenim granicama, gornja granica podrucja Conservation ili

“krivulja upravljanja” je postavljena na sljede¢im vrijednostima:

Pocetak Maksimalna
razdoblja granica (m.n.m.)
01Sijecan; 5.0
01Veljaca 5.0
010zujak 4.0
01Travan;j 4.0
01Sviban; 3.5
01Lipanj 3.5
01Srpanj 3.5
01Kolovoz 3.5
01Rujan 3.5
O1Listopad 4.0
01Studeni 4.0
01Prosinac 5.0
31Prosinac 5.0

Da bi akumulacija mogla pratiti krivulju upravljanja potrebno je da raspolaze sa organima ispustanja.

Akumulaciji je dodana virtualna brana ¢&ija je maksimalna kota 5.6 m.n.m., sa virtualnim preljevom

fiksnog otvora i virtualnim temeljnim ispustom. Ispustena voda se usmjerava u rijeku Krupa.

Na virtualnom preljevu sa fiksnim otvorom primijenio se sljedeci kapacitet:

IzIazniyrolok

Razina (m.n.m.) (m%/s)

5.6 0
5.7 500
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Na preljevu, virtualnom temeljnom ispustu primijenio se sljedeéi kapacitet:

Razina (m.n.m.)

Max. kapacitet (m®/s)

3.5

0

4.0

400

4.5

450

5.0

500

5.5

550

Pravila upravljanja

Nijedno. Akumulacija prati krivulju upravljanja navedenu u podrucju Conservation.

Rezultati kada se simulira Alternativa B1 su:

X Default Piot - Svitava, 0:59PM
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Svitava-Uncantralled Outlet Treb-b2---0 Flow. 1DAY
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1.11. Zakljuéci

U nastavku su ukratko navedeni glavni zakljuéci koji su se dobili za sustave eksploatacije Neretve i

Trebisnjice.

Sustav Neretve

Obavliene simulacije pokazuju da, iako je korisna zapremine (466 hm®) akumulacije Rama mala u
usporedbi sa prosjecnim godidnjim prilivom (32, 3m%s = 1.017,8 hm%god), HE Rama ne moze raditi
sa fiksnim mjesecnim rasporedom, ve¢ mora prilagoditi svoju proizvodnju dostupnosti rezerve vode.
Optimalna proizvodnja sa hidrauliCkog stajalista bi se postigla odrzavanjem razine vode $to blize
mjesecnim maksimalnim ograni€enjima koja su definirana u Vodnim dozvolama. Ali u mjesecima sa
visokim prilivima treba pratiti prognoze poplavnih valova kako bi se izbjegla nepotrebna ispustanja

kroz temeljni ispust, jer je kapacitet turbina ograni€en na 64 m3/s.

Isto se deSava sa akumulacijom Jablanica, iako na jedan izrazeniji nacin. Njena korisna zapremina je
288 hm® i godi&nji prosjecni priliv je109, 2 m%s (3.441,7 hm*/god). Nominalni protok HE Jablanica je
180 m3/s. Opcenito, promatrajuci vrijednosti nizova dotoka (pogledati dokument “Upravljanje u
sustavima u uvjetima malih voda”), HE Jablanica radit ¢e u zimskim mjesecima, najveéi dio vremena
sa faktorom ucinkovitosti blizu 100%, odnosno, kao bazna elektrana. Medutim u ljetnim mjesecima,
obic¢no od lipnja do listopada, akumulacija djeluje kao regulator i elektrana ¢e optimizirati svoj rad

vr$nim satima.

S druge strane, hidrauliCka optimizacija sustava Rama-Jablanica dobit ¢e se nastojanjem da HE
Rama radi podredena HE Jablanica, odnosno, pokuSavajuci da se sprijeCe gdje je moguce prilivi iz
Rame u Jablanica kada je spomenuta akumulaciija puna i kada su ulazi vode iz sliva Neretve isti ili

veci od 180 m3/s, da bi se izbjegla neproduktivna ispustanja kroz branu Jablanica.

Akumulacije Grabovica, Salakovac i Mostar imaju mali kapacitet u usporedbi sa prosje¢nim godiSnjim
prilivima. Radi se o akumulacijama sa dnevnom regulacijom. Hidroelektrane su radom podredene HE
Jablanica. Imaju nominalni kapacitet dosta ve¢i od HE Jablanica koji im omogucuje iskoridtavanje
protoka koji se generiraju nizvodno od brane Jablanica. Prosjecne vrijednosti navedenih protoka su:
Grabovica 130,0 m%/s (4.097,6 hm®/god, Salakovac 175,8 m*/s (5.540,4 hm®/god) i Mostar 193,5 m®/s
(6.099,8 hm®/god), odnosno, 19,0%, 61,0% i 77,2% pojedinaéno veci od protoka slivova od Neretve

do Jablanica+Rama.

Mostarsko blato i Pe¢ Mlini su dvije hidroelekirane sa sli¢nim karakteristikama u smislu da uzimaju
vodu iz akumulacija nastalih u njihovim poljima. Njihovi nominalni protoci su 40 m%s i 30 m%s
pojedinacno. lako akumulacije mogu pohraniti veliku zapreminu u zimskim mjesecima, optimalni rad

se postize da kroz turbine prolazi zimi najveci dio dostupne zapremine vode, nastojeéi da razine vode
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ne budu previSe visoke s ciliem da se izbjegnu gubici koji se mogu pojaviti zbog filtracija, ponora i
isparavanja. U mjesecima blizim ljetu, u kojima su prilivi vode manji optimum proizvodnje se postize

radom tubina u vr$nim satima.

Sustav Trebisnjice

Od postojecih hidroelektrana u sustavu ona koja dobija najve¢u hidroenergetsku proizvodnju po metru
kubnom vode kroz turbine je HE Dubrovnik |. Prema tome, hidraulicka optimiziranje sustava se postize
osiguravajuci koriStenje do maksimuma navedene hidroelektrane. Eksploatacija akumulacije Bile¢a je
vrlo kompleksna, jer za optimiziranje koriStenja vode treba uzeti u obzir da se generiraju medudotoci u

podslivu izmedu Granéareva i Gorice i da akumulacija Trebinje ima dnevnu regulaciju.

Prosjecni prilivi u akumulaciju Bileéa (1956-2013) su 66,0 m%s (2.077,5 hm3/god) i generirani
nizvodno od brane Grancarevo ulazni u akumulaciju Trebinje (1966-2005) su 12,9 m¥s (406,5
hm?®/god). Kod upravljanja treba uzeti u obzir takoder visoke vrijednosti protoka koji se mogu generirati
tijekom poplava u ovom posljednjem podslivu, koji se ne mogu izravnati u akumulaciji Trebinje zbog

njenog malog kapaciteta.

Predstavljene su dvije hipoteti¢ke alternative. U jednoj od njih (B1) u prostoru za optimalno energetsko
koriStenje akumulacije Bile¢a (Bijela1 zona, ispod plave zone) zahtijeva se proizvodnja HE Trebinje I.
Ovaj zahtjev se programira ovisno od krivulje optere¢enja sustava. U ovom slu¢aju razmatrao se fiksni
mjesecni zahtjev (to nije realna eksploatacija ali sluzi za usporedbu alternativa). HE Dubrovnik | radi
podredena HE Trebinje I, odnosno, koristi vodu iz HE Trebinje |, plus medudotok generiran nizvodno

od brane Grancéarevo.

U drugoj alternativi (B2) simulirane su dvije akumulacije Bile¢a-Trebinje s tandem radom kako bi
posluzile HE Dubrovnik |, tako da je sada HE Trebinje | radom podredena HE Dubrovnk I. Ovo je
logi¢niji nagin rada jer je nominalni protok ove posljednje hidroelekirane manji od nominalnog protoka
HE Trebinje I.

Kao §to je navedeno, nastojali su se dobiti nacini rada koji prate, unutar moguénosti modela,
optimiziranje sa hidraulicke toCke gledista a ne ekonomske. lako je to¢no da se u konacnom

donoSenju odluka treba uzeti u razmatranje takoder ekonomski aspekat.

! Vidi shemu “Preporucene kote akumulacije Bile¢a sa stajaliSta odbrane od poplava po mjesecima tijekom godine” u “Planu
upravljanja Trebinje “I, u dokumentu “Upravljanje sustavima u uvjetima velikih voda”.
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Stoga, priblizavanje optimalnom nacinu rada je sljedece:

e Kada se razina vode u akumulaciji Bile¢a nalazi u zoni za optimalno energetsko koristenje

akumulacije (bijela zona) treba nastojati koristiti do maksimuma HE Dubrovnik |.

e Treba pokus$ati da voda ne ide kroz turbine HE Trebinje Il niti ispustati vodu kroz organe
ispustanja brane Gorica (osim za postoje¢a koriStenja nizvodno, kao minimalni prihvatljivi
protok i navodnjavanje).

e Voda bi se mogla izvesti kroz HE Trebinje Il prema kanalu Trebi$njice, s ciliem da bude
iskorigtena na HE Capljina, u sluéaju da se tako definira poslovni i financijski dogovor izmedu
poduzeca.

e HE Trebinje | treba raditi podredena prethodnim uvjetima.

e Upravljanje na prelasku u zonu poplava treba provoditi kao Sto je definirano u Planu
upravljanja Trebinje | (pogledati takoder ispravljeni dokument “Upravljanje sustavima u
uvjetima velikih voda).

Treba se podsijetiti takoder, kako u sustavu Neretve tako i u sustavu Trebisnjice, neki fizicki parametri
hidroelektrana su procijenjeni ili su uvrSteni u model ResSim na pojednostavijen nacin, tako da
navedene proizvodnje mogu varirati u odnosu na stvarne proizvodnje. Ali navedeni rezultati

omogucuju usporedbu alternativa.

Radec¢i sa dnevnim serijama, nisu se razmatrali rasporedi proizvodnje unutar dana. Niti su se
razmatrali tjedni rasporedi proizvodnje (gdje se razlikuje proizvodnja elektrane radnim danom i
vikendom).
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ANEKS 1
KRIVULJE PROIZVODNJE HIDROELEKTRANE RAMA
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Aneks 1. Krivulje protoka (Q) — Proizvodnja (MW) hidroelektrane Rama
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ANEKS 2
KRIVULJE KOTA - PROTOK TURBINA HIDROLEKTRANE TREBINJE |
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Aneks 2. Krivulje kota/protok turbina hidroelektrane Trebinje |

(Izvor: Aneks 7 Plana upravljanja i Pogonsko uputstvo Pogona HE “Trebinje I” ” — Trebinje, novembar
2011)
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ANEKS 3
ULAZ PODATAKA U MODEL HEC-RESSIM
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1. HE Rama

_;(‘. Reservoir Editor, El

Reservoir  Edit

Reszeroir |Rama V| Description |Rama reservoir (alone) E]| (][] 101 I@@

Erysical |gperati0ns!l Observed Data
Rama
Pool
7 Dam at Rama Composite Release Capacity
Q Uncontrolled Qutlet-Spill
@ Controlled Qutlet-Bottom Elevatio...| Controll...| Uncantr... | Total {c...
~af' Diverted Outlet 515.0 54.5 0.0/ 84.5/a|  gogd ]
=4 Power Plant 520.0] 93.4 0.0]  99.4] | E sgp]
@ Tailwater 525.0  113.1 o.0] a1 | = eegd
- # Routing 530.0) 125.5 0.0] 1z5.5 || = 0
2 ; . : S £and
535.0] 137.1 0.0 137.1) | & 9]
535.9 135.9 0.0 135.9 i T T 111
536.0] 203.1 0.0]  z203.1 0 300 600
540.0 211.2 T i Flow (cms)
L45.0 220.7 0.0 220.7
550.0 229.7 0.0|  229.7
E55.0|  238.7 0.0|  238.7
560.0]  246.9 0.0]  246.9
E65.0| 255.2 0.0| 255.2
570.0]  263.0 0.0|  263.0
575.0 270.8 0.0|  270.8
580.0]  275.2 0.0|  278.2
585.0| 285.0 0.0|  235.0
( (= P e

% Reservoir Editor

Reservoir  Edit  Pool

Reseroir |Rama | Description |Rama reservair (alone) E]| [K](«] 1 of1 I@@

Ehysical |gperati0ns |I Observed Data|

A Rama Rarna-Fool
5

7 Dam at Rama () Linear Interpolation () Conic Interpalatian

<» Uncontrolled Qutlet-Spill

% Controlled Outlet-Battorn

L]

=" Diverted Outlet Elevation Storage Area
& Power Plant {rm} {m3) tha) GO0
g Taitwater 520.00 0.00 ~ 560
“-# Routing £22.00  430000.00 =
524.00( 1090000.00 = i
A26.00| 264000000 E 540:

528.00] S070000.00 520
530.00) 7710000.00 oo L |
£32.00( 11070000.00 | 0
534.00] 14850000.00 Stor {m3)
536.00] 20000000.00 f00
538.00] 25370000.00

540.00] 31720000.00 n

542.00| 39000000.00 § 5607

544.00] 46810000.00 3 5407

546.00| 54500000.00 5204

548.00] G2620000.00 T

550.00 72030000.00 2 4 86 810
542.00 81280000.00 Area {undef)

< | = 554.00] 90850000.00 b
Ok ” Cancel Apply
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-i‘. Reservoir Editor,

Reservoir  Edit  Dam

X

Resemoir |Rama

V| Description |Rama reservaoir (alone)

(] () 1ot ][]

Ehysical |Qperations|l Observed Data|
Rama-Darm at Rama
Elevation at top af dam (m) | 595_3|
-4y Controlled Outlet-Bottom || Length attop of dam () | 230, D|
=4 Diverted Outlet
E}' Fower Plant Camposite Releaze Capacity
P Tailwater
‘. ® Routing Elevation | Controlled | Uncontral...|  Taotal
{rm) {£ms) {tms) rms) ik
515.0 54. 5 0.0 84.5|A 5 5703
520.0 99, 4 0.0 99,4 5 Eoynd
525.0 113.1 0.0 113.1 a ]
530.0 125.5 0.0 125.5 510
535.0 137.1 0.0 e 0 300 BO0
540,10 147, 2 0.0 147.2 Florwy
545.0 156. 7 0.0 156.7 {cms)
550.0 165, 7 0.0 165.7
555.0 174, 7 0.0 174.7
560.0 152, 9 0.0 152.9
565, 0 191. 2 0.0 191.2
570.0 199,10 0.0 199.0
575.0 206. & 0.0 206. &
can_n 1A n_n 1A N
£ >
ok |[ cance | Apply

-i‘. Reservoir. Editor,

Reservoir  Edit  Spillvay

X

Resemoir |Rama

V| Description |Rama reservair falane)

Q] (a] 1ort |

Ehrysical |Qperations|l Ohserved Datal
Rama-Dam at Rama-Uncontrolled Qutlet-Spillway
Qutlet Elevation {m) | a5, D|
% Controlled Outiet-Baottom || O Weir Coef, | |
ad Diverted Cutlet
=4 Power Plant Length (m) | |
(o Tailwatar
o ;Juting () Elevation vs. Qutflow
Elevation (m) Outflow (cms)
A495.0 0.0 ~ A297.0
58952 12.0 B
5953 230 E =il
5954 38.0 s 596,04
A45.5 530 = 8
5356 70.0 & 21
5957 an.0 Y sa5 0
55958 111.86 L e U
505.9 134.32 e s s e
4596.0 1688.38( Dutflow (crns)
A496.1 184.02
4896.2 P
A96.3 234878
< | > 596.4 269.8| %
QK H Cancel Apply
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% Reservoir Editor |Z|
Reservoir  Edit  Outlet
Reseryoir |Rama V| Description |Rama reservoir (alone) E]| (][« 1 011 (][]
Physical |Qperati0ns|! Opserved Data|
Rama-Dam at Rama-Controlled Qutlet-Bottom
MNurnher of Gates ofthis type 1
Elevation
i m
=g Diverted Outlet (rm si0s
=4 Power Plant 050 100 1 ]
o Tailwater 550
8 Rl 5150 15.57 2603 | S 5807
520.0 16.66 28.22 2 0]
525.0 17.66 30.43 B
530.0 18.71 327 5207
535.0 19.92 34.83 W T
5400 2049 36.8 U 1_00 el
5450 21.93 38.749 Capacity (cms)
550.0 230 40.85
5550 2409 4278
S60.0 26.06 4474
ARA N 7R MR ICED ho
< | >
Physical Limitations:
Max Rate of Increase (cmsihr)
{ | 5| MaxRate o Decrease emsihin Edit Gate Settings

[ ok ][ cancer | Apply

M. Resenvoir Editor,

Reservoir  Edit Outlet

Resenoir Rarma ~| Description Rama resenvoir (alone) O (W] 1 o1 [w][m]
Biysical |Qperations|| Observed Data|
A Rama Rama-Diverted Outlet
57 Dam at Rama Composite Release Capacity
<> Uncontrolled Outlet-Spilt
4 Controlled Outlet-Bottom Elevation {... | Controlled... | Uncontroll... | Total {cms)
: 535.9 0.0 0.0 0.0 GO0
P Power Plant 536.0 g4, 0 0.0 4.0 £ a0
- Tailwater 596.8 4.0 0.0 64.0| = .
= @ Routing 2 560
= i
B 540
w T T T T
0 20 40 6O
Flow (zms)
< | [»
Ok ] [ Cancel Apply
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. Reservoir Editor, |Z|
_Eeservoir Edit  PowerPlant .
Reseryoir |Rama V| Description |Rama reservoir (alone) E]| (][« 1 011 (][]

Physical |Qperati0ns|! Opserved Data|

Rama-Diverted Cutlet-Fower Plant

Outlet | Capacity | Efficiency|| Station Use| Hyd. Losses|

Mumber of Gates of this type

Elevation Wax Capacity | Total Max

; {rmi {cms) Capacity GO0
‘- ® Routing 535.9 0.0 0.0/~ 590
536.0 4.0 §4.0) 580

A06.8 fid.0 4.0 E 670

5 560

I 550

f40

530

T T T T T T
0 10 20 30 40 50 60 70
L Capacity (cms)

Physical Limitations:

Wax Rate of Increase (cmsihr

Max Rate of Decrease (cmsthr Edit Gate Settings

< |
[ ok ][ cancer | Apply
. Reservoir Editor, |Z|
Reservoir  Edit PowerPlant
Resenoir Rama ~ | Description Rama resenvoir (alone) O (W] 1071 [(w][m]
Ehrysical | Qperatinnsﬂ Obsered Data
Rama-Diverted Cutlet-Fower Plant
outiet| Capacity | Efficiency | Statian Use | Hyd. Losses
-4 Controlled Qutlet-Bottorn || | Installed Capacity (M) | 150|
=g Diverted Qutlet
= ; i Wariahle Capacity: |Functinn of Reservair Elevation V|
o Tailwater
----- ® Routing
Elevation (m) Capacity (WA

520.00 125.00] A B0 7

535.00 137.00 T 5807

550.00 146.80 = 5607

565.00 156.00 =540

580.00 164.00 & 594

£95.00 17z.00 Ll TTTTTTTTT

596. &0 173.00 135 130165

Capatity (Wi
w
< | =
Qs l [ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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M. Resenvoir Editor,

Reservoir  Edit  PowerPlant

Resetyoir |Rama V| Description | Rama reservoir (alone) E]| (K][«]) 1 011 (][]
Biysical |Qperati0ns|| Ohserved Data|
A 5"’;3 | Rarna-Diverted Outlet-Power Plant
.8 Pon
%7 Dam at Rama || [ outiet| capacity| Effiviency | station use | Hyd. Losses
¢ % Uncontrolled Outlet-Spill
¢ -4 Controlled Outiet-Bottom || | Efficiency Method |anstant v|
E-ad Divertad Outlet
R oo Plant Constant Efficienc
¥ (%)
- Tailwater | mu|
‘@ Routing
< | [®
ok |[ cancel Apply

M. Resenvoir Editor,

Reservoir  Edit  PowerPlant

Resenoir Rama ~ | Description Rama resenvoir (alone) O (W] 1071 [(w][m]
Bfiysical | Operations | Observed Data|
f—=\~ E‘ma Rama-Diverted Qutlet-Fower Plant
s ) Pool
=57 Dam at Rama ||| outiet| capacity| Emciency| Station Use | Hyd. Losses
<> Uncontrolled Cutlet-Spill
@ Controlled Outlet-Bottomn || | Station Use Method |ogngtant v|
=g Diverted Outlet
< Constant Station Use (cms) .
-~ Tailwater | . D|
& Rauting
< | =
Qs l [ Cancel Applhy

Upravljanje sustavima u normalnim uvjetima
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Reservoir  Edit  PowerPlant

Resemoir |Rama

V| Description |Rama reservoir falone)

(] ()] 1ort|w][m)

Biysical |Qperati0ns|| Ohserved Data|

ﬂ_ Rama

8 Poal

=57 Dam at Rama

¢ % Uncontrolled Outlet-Spill
¢ -4 Confrolled Outiet-Bottom
E-ad Divertad Outlet

SR grouier Plant

- Tailwater
~- @ Routing

Rama-Diverted Cutlet-Fower Plant

| outlet| capacity|| Eficiency | Station Use | Hyd. Losses

Hydraulic Losses Method | Constant

Constant Hydraulic Loss {m) |

[ ok ][ cancer | Apply

M Reservoir Editor,

Reservoir  Edit  Tailwater

X

Resemoir |Rama v

(] () 1ot [w[)

| Description |Rama reservair (alonel

Ehysical |Qperations|l Observed Data

f—=\~ Ema Rama-Diverted Outlet-Power Plant-Tailwater
¢ J Pool
=57 Dam at Rama Use Highest Elevation From:
¢ <% Uncontralled Outlet-Spil )
: ‘.4 Controlled Outiet-Bottom Constant Elevation {m) 270.0
o Diverted Outlet
Bt Pl ] Downstream Control
e it [] Rating Curve
‘@ Routing
Stage (m) Discharge (crms)
~ '1D_
87
£ &
=
g 4
in 2:
T T T T T TT
2 4 B 8 10
Discharge {cms)
v
Stage Daturm (m} . |
< | =
[ Ok l [ Cancel Apply

Upravljanje sustavima u normalnim uvjetima 6
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Hidroenergija - krivulja upravljanja energijom / Hydropower - Power Guide Curve (Alternativa A)

. X Reservoir Editor |7|
.F‘_\eservoir Edit Operations Zome Rule IF_Block .
RESEV@"lRama V| Description |Rama reservoir (alone E]l Em 1 of1 |m@

| Physical| Qrerations | opserved Data|
Operation Set |Hydr0p0wer— Fower Guide Cu... V| Description || C]|

Fone-Rules | Rel. Alloc. | Outages || Stor. Credit|| Dec. Sched. | Projected Ele|

L o
g Flaad Cantral
[l SchedPaowr-A StorageZone| | Description E]|
#h Conservation Function of | pgt
I8 MinRelHPP [Date | [ Define...
1B HydrmPwrEc -
A inactive Date Top Elevation {m} o
01.Jan 596.5| A
590
530
g a704
S
= 660
&
2 550
540
430 T T T T T
w Jan Mar May Jul Sep MNov
Fone Sort Elevation I:I
l (0] 4 ] ’ Cancel ] Apply
% Reservoir Editor |g|
Reservoir Edit Operations Zone Rule IF_Block
RESENUirlRama V| Description |Rama resemoir (alone) E]l [H][4] 1 af1 |m@
| Physical| Qrerations | ohserved Data
Operation Set |Hydr0p0wer- Power Guide Cu... v| Description | C]|
Fone-Rules | Rel. Alloc. | Outages || Stor. Credit|| Dec. Sched. || Projected Elev|
- Flood Contral Operates Release From: Rama-Power Plant
Hydropower - Schedule Rule |Sch9dpgwr.A | Description: O
Power Generation Reguirernent
o nachive 131,500
Monthly Total 131,000+
Month L 130,500
Jan | soouno JESRERL
Feb 1300000) = 128,500
Mar 130000.0 129,000+
Apr 130000.0 128,500 S
hany 130000.0 Jan  May Sep Jan
Jun 130000.0
Jul 130000.0 Power Generation Pattern...
Alg 130000.0
Sep 130000.0
Qct 130000.0
[iov 130000.0
Dec 130000.0
QK ] ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima 7
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X Reservoir, Editor, |z|
Reservoir Edit  Operations Zone Rule IF_Block

RESEV@"lRama V| Description |Rama reservoir (alone E]l Em 1 of1 |m@

| Physical| Qperations | Obsetved Data|
Operation Set |Hydr0p0wer— Fower Guide Cu... V| Description | C]|
Zone-Rules | Rel. Alloc. | Outages || Stor. Credit|| Dec. Sched. | Projected Elev)
# Flood Control ; S
: Cangervation
[l SchedPowr-A Storage Zone | | Descliption | E]|
’.' Function of | Date
@ MinRel-HPP | | [ Define...
[E HydroPwrsc .
o [nactive Date Tap Elevation {rm) &
01dan 580.0) &
01Feh 5815 590—A
01 Mar 583.0 |
01Apr 584.4 = 580
01 May 588.6 = 5704
01Jun 5945 = ol
01.Jul 594 5| — g eEl
01Aug 594.5 o 550
01Sep 589.2 540
01 0ct 584.7
01 Mo 550.0 530 T T T 1
01 Dec 580.0| w Jan hMar hMay Jul Sep Moy
Zone Sort Elevation I:I

l (0] 4 ] ’ Cancel Apply

% Reservoir Editor

Reservoir Edit Operations Zone Rule IF_Block

ResemoirlRama v| Description |Rama resenoir (alone E]l (k][] 1 of1 |[F]E]

| Physical| Onerations | oserved Data|
Operation Set |Hydr0p0wer— Fower Guide Cu... V| Description | C]|
Fone-Rules | Rel. Alloc. | Outages || Stor. Credit|| Dec. Sched. | Projected Elev|
wh Flood Control Operates Release From: Rama-Power Plant
[l SchedPowr-A ) A
# Conservation Rule Name: |pinRel-HPP | Bescription: |winimum in low-water periog =]
i RhiinRel-HPP L
[E HydroPwrGo U ik |Date | Define...
I inacive LimitType: o
Date Release (6ms) Z 207
01Jan ooa| 8]
31 May 0.0 a ]
01.Jun il || & 3
30Jun 23.0 o L e
o1l 02 Jan Mar May  Jul Sep Mov
31Jul 202
n1Aug 207 [ Period Average Limit
IAug 207 | ] Hour of Day Multiplier
015ep 208
305ep 08 [] Day of Week Multipliar
010ct 16.5 . . .
RisingfFalling Condition Edit...
Ties 55| | CIRishoFaling kel
02Mow [ Seasonal Variation Edit...
31Dec 0.0+
QK ] ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima 8
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. Reservoir Editor, |Z|
Reservoir  Edit  Operations Zome Rule IF_Block
Reseryoir |Rama V| Description |Rama reservoir (alone) E]| (][« 1 011 (][]
| Physical| Operations | opserved Datal
Qperation Set |H\,rdmp0wer- Power Guide Cu... Vl Description | D|
Zone-Rules | Rel Alloc. | Outages || Stor. Credit | Dec. Sched. || Projected Eley
# Flood Contral Operates Release From: Rama-Power Plant
[l SchedPowr-A i - i e
& Conservation ydrapower - Power Guide Curve Rule |Hydr0F‘wrGC |
g |nReI—HPF' Description: |Hydr0 Power Guide Curve E]|
M Inzctive Zone at Top of Power Fool
Zone at Bottormn of Power Pool | Inactive v iz
100+
% Power Storaoge Plant Factar (%) % BD-/
0.0 0ojAa =
700 0.0 ey
100.0 100.0 $ 40
o
= 20+
S T T e T T T
3 0 20 40 B0 &0 100
Flant Factor (%)
v [ Power Generation Pattern...
[ ok ][ cancer | Apply
. Reservoir Editor, |Z|
Reservoir  Edit  Operations Zone Rule  IF_Block
Resenoir Rara v Description | Rama resenvoir (alone) O (W] 1 o1 [w][m]
| Physical| Operations | Ohserved Datal
Qperation Set |H\,rdmp0wer- Power Guide Cu... Vl Description | D|
Zone-Rules | Rel. Alloc. | Outages || Stor. Credit | Dec. Sched. | Projected Eley |
ol Flood Contral " i
: Inact
Ll SchedPowrA Storage Zone | nactive | Description | Dl
#h Conservation Function of |pat
W e Date [ Define...
o[l HydroPwn3C -
o Date Top Elevation {m)
01Jan 536.0|a| B0
480
80
E a704
s
= 560
=
2 550+
404
530 T T T T T
w Jan Mar May Jul Sep Mov
Zone Sort Elevation I:l
[ Ok ] [ Cancel Apphy

Upravljanje sustavima u normalnim uvjetima
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Hidroenergetski raspored / Hydropower Schedule (Alternativa B)

Samo su prikazani ispisi sadrzaja na ekranu (print screen) razli€iti od krivulje upravljanja energijom.

_?. Reservoir Editor

Reservoir Edit  Operations Zome Rule IF_Block

RESE@UMRama » | Description |Rama resenvoir (alone) [:]| (M](a] 10f1 I[E[E

| Physical| Qperations | Opserved Data)
Operation Set |H\,rdrnpnwer Schedule V| Description | [:]|
Zone-Rules | Rel. Alloc. | Outages || Stor. Gredit | Dec. Sched. | Projected Elev|
wh Flood Control Operates Release From: Rama-Power Plant
[l SchedPovwe-A
#* Conservation Hydropaower - Schedule Rule |5chedF‘nwr—B | Description: O
@ MinRel-HPP

: SchedP owr-B Fowst Generation Reguirement
| Tnaciie 120,000

Manthly Total 100,000
Manth (M) 80,000

Jan 100000.0 £0,0007

Feh 100000.0 40,000

Wiar §0000.0 20,0007

Apr A5000.0 0 T T T 1

hb'yH

May 30000.0 Jan  May Sep Jan
Jun 0.0
Jul 0.0 Power Generation Pattern...
AL .o
Sep 0.0
Ot 0.0
o 300000
Dec g0000.0
014 ” Cancel Apply

Upravljanje sustavima u normalnim uvjetima 10
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Hidroenergija (2) - krivulja upravljanja energijom / Hidropower (2) - Power Guide Curve (Alternativa C)

M Reservoir Editor, |Y|
Reservoir  Edit  Operations Zome FRule IF_Block _
Resenair |Rama V| Description |Rama reservoir (alone) [:]| E@ﬂl@@

| Physical | Operations | ohserved Data
Operation Set |Hydropower(2) - Power Guide... v| Description |HydropoweerrGC with minirmum level C]|

Zone-Rules | Rel. Alloc, | Outages || Stor. Credit | Dec. Sched. || P

w Flood Control Operates Release From: Rama-Power Plant
Hydrapower - Power Guide Curve Rule |HydronrGC-B |

@ Conservation

Description: |Hydr0 Power Guide Curve [:]|

Zone at Top of Fower Poal
A [nactive Zone at Bottorn of Power Pool 120

% Power Storage Plant Factor (%) - 1004
0.0 0ol & apd
a0.0 0.0 2
100.0 T
g 404
o
2 209
1] R

0 20 40 B0 BO 100
Flant Factar (%)

’ Power Generation Pattern...

b
’ QK ] ’ Cancel ] Apply
_?. Reservoir. Editor |z|
Reservoir Edit  Operations Zome Rule IF_Block
Reservoir |Rama V| Deseription |Rama reservoir (alone) E]| (][] 1 0f1 I@@
| Physical| Qperations | opserved Data
Operation Set |Hydr0power(2) - Power Guide... V| Description |HydropowerF‘wrGC with minimurm level E]|
Zone-Rules | Rel. Alloe. | outages || 3 |
™ Flood Control L o
" [H SchedPowr-A Storage Zone |M|n|mum | Description E]|
& Conservation Function of o
: ate
(B MinRal-HPF | | [oeme..
-8 HydroPwrGC-B ,
‘m Date Top Elevatian (m) o
o Inactive 01Jan 5355.0) A
01Feh G646 480
01Mar a69.4
01Apr 672.5 T gt
01 May 581.2 = a70
01.Jun 586.1 =
= b0+
01Jul A89.6|— g
01Aug 5836 w 9507
015ep 575.8 5404
010¢ct a70.58
01Mov AE6.1 530 — U
1108 BE0.7 | Jan Mar May Jul Sep Moy
Zone Sort Elevation I:I
’ QK ] ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima 11
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Hidroenergija (3) - krivulja upravljanja energijom / Hydropower (3) - Power Guide Curve (Alternativa D)

% Reservoir Editor |Z|
_R_eservoir Edit  Operations Zone Rule  IF_Elock _
RESEVEDif|Rama V| Description |Rama resenmir (alone) [:]| @@M@@

| Physical| Qperations | Observed Data)
Dperation Set |H\,rdrnpnwer (31- PGC+MaxRel... V| Diezcription | D|

Zone-Rules | Rel. Alloc. | Outages | Stor. Credit|| Dec. Sched | Projected Elev]

| %Wd Cantrol Operates Release From: Rama
SchedP owr-A o
B MaxRelease Rule Marne: |Ma}<ReIease |Qescr|ptlnn: | E]|
\w™ Conservation ] .
[H MinRelHEP Function of; |Date | Define...
B HydroPwrGC-B s : - T
Minirmum W fd.d4]
: Inactive Date Release (cms) & e
01.Jan 64.0|a| & gz
& 632 T T T T T
Jan hBr by  Jul Sep Mow
[] Period Average Limit
[ Hour of Diay Multiplier
[ Day of week Multipliar
| [OrisingiFalling Condition
o’ Seasonal Vatiation Edit..
[ 14 l [ Cancel ] Apply

Upravljanje sustavima u normalnim uvjetima 12
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2. HE Mostarsko blato

3 Reservoir Editor,

Reservoir  Edit
Rl ostarsko Blato v | Description |mostarsko Blato polje 0| (W] 507 []M]
Bhysical |Qperati0ns!! Observad Data|
Maostarsko Blato
U:Dam atJasenica Composite Release Capacity
= Uncontrolled Outletvirtua
El-" Diverted Outlet Elevatio... | Contrall... | Uncantr... | Total (c...
=4 Power Plant 221.5 40.0 0.0 40.0 2367 =
; = 4 Taitwater 231.5 40.0 0.0 40.0f E 2321
- & Routing 233.5 40,0 0.0 40.0) = 370
234, 5 4a0.0 zZ00.0 240.0, = 1
T 2244
& 4
w220 = U o
100 200
Flowe (cms)
Label Position: | NORTH W
< | ¥
[ Ok ] [ Cancel ] Apply
_i‘. Reservoin Editor |Z|

Reservoir  Edit  Pool

Reservoir | Mostarsko Blato

v| Description |Mostarsk0 Blato polie

G| (] 5or7 [w][M]

Bhysical |gperations” Observed Datal
ry Maosarko Blato Mostarsko Blato-Pool
00
=57 Dam at Jasenica Lineat Interpolation Caonit Interpolation
- =< Uncontrolled Outlet-virtua 2 b 2] . I:I
=ad av?:'nui\[je?;tlle?:]t Elavatian Starage Areg
4 Tailwater i) (m3) tha) 2367
“# Routing 221.480 0.00 ~ 2324
22280 200000.00 z B
223.00 500000.00 S 228:
223.25| 100000000 B o]
223.50( 1800000.00 b
22375 3100000.00 220 P
224.00] 4800000.00 B SRR
224.25| B300000.00 Stor (m3)
22450 9200000.00 0 236
225.00( 15300000.00 232:
225.50( 21800000.00 = B
226.00( 29400000.00 §’ 2287
276.50) 3BE00O00.00 B o
227.00( 45600000.00 N
227.50] S4000000.00 2 2 T e
228.00] 64000000.00 2 b e ekl
228.50( 73000000.00 Area (uncef)
£ | [* 229.00( 282500000.00 bt
(8]14 ] [ Cancel Apnply

Upravljanje sustavima u normalnim uvjetima

13
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X Reservoir Editor, |z|
Reservoir  Edit  Dam
Resenoir | wostarsko Blato + | Description | Mostarsko Elato polie O W] sor7|m](n]
Physical |Qperati0ns ” Observed Data |
ﬂ: Mostarsko Blato Mostarsko Blato-Dam at Jasenica
- zlid ics Elevation at tog of dam {m)
- =% Uncontrolled Qutletvirua | 242 5|
Bd‘ Diverted Outlet Length attop of dam (m) | |
& Power Plant
O Tailwater Composite Release Capacity
# Routing
Elevation | Controlled | Uncantrol... Total
{rriy {cms) {tms) {cms) Zen Al
233.5 0.0 0.0 0.0 § A
234.5 0.0 200.0 200.0| § E 23407
il T J
i 2336
TTTTTTTTT
0 80 160
Flowe
{cms)
< | (=
[ ok ][ cance | Apply
X Reservoir Editor, |z|
Reservoir  Edit  Spillway
Reserair |Mostarskn Elata V| Description |Mostarsko Blato polje [:]l (M][w] 5017 im@
Physical |Qperati0ns H Opsenved Data|
&: Maustarsku Elato Wostarsko Blato-Dam at Jasenica-Uncontrolled Outlet-virtual
¢ Pool
57 Dam at Jasenica Qutlet Elevation {m) | 533, 5|
Uncontrolled Outlet-virtus
-4 Diverted Oullet © Weir Coef, | &
=4 Power Plant
L Tailwator Length () | 100.0]
# Routin
g (%) Elevation vs. Outflow
Elevation {rm) Outflowy (£ms)
2335 0.0]~ 2346
2345 200.0 234.44
E 234.2
£ 2340
T 233.8+
il
m 23364
IEIC: e o o o s e e |
0 B0 120 180
i Qutflow {cms)
< | [¥ ks
oK || cancel Apply

Upravljanje sustavima u normalnim uvjetima 14
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-‘-t‘. Reservoir, Editor

Reseryoir  Edit  Outlet

Reservoir | mostarsko Blato

~ | Deseription | Mostarsko Blato polie O (W(a] sor7[w](m]

Physical |Qperati0ns | Observed Data|

ﬂ ’“‘SDSP‘”S"‘U Blato Muostarsko Blato-Diverted Outlet
8 Poo

57 Dam atJasenica
-<3 Uncontrolled Outlet-Viru s

Composite Release Capacity

=gl tlet Elevation (.| Controllad .. | Uncortrall.. | Total (ems)
=4 Fower Plant 221.5 40.0 0.0 an.of 2327
@ Tailwater 2315 40.0 0.0 40.0
‘- ® Routing

Elevation (m)
[
[
E=Y
1

1 Vi o e o o e
0 10 20 30 40

Flow (cms)

’ QK H Cancel ] Apply

-‘-t‘. Reservoir, Editor

3
Reservoir  Edit  PowerPlant

Reservoir | mostarsko Blato

~ | Deseription | Mostarsko Blato polie O (W(a] sor7[](m]

Physical |Qperati0ns ” Ohserved Data|

& MDDSPtarslko Blato Mostarsko Blato-Diverted Qutlet-Power Plant
. Poo
57 Dam atJasenica Outlet <l : 3 I

: Capacity| Efficiency | Station Use | Hyd. Losses
<> Uneortralled OutietVirtus | Capacy| | 1L |

=4 Diverted Outlet MNumber of Gates of this type

=4 r Plant

E Tailwatar Elevation | Max Capacity| Total Max
“- @ Routing () {crs) Capacity 232
2MA 40.0 40.0/ A 230
2MA 40.0 40.0 728
E 226
I
s
2234
220 e
0510 20 30 40
Capacity (cms)
b
Physical Limitations:
Max Rate of Increase (cmsihn
| Max Rate of Decrease (cmsihn Edit Gate Settings
< ¥

QK H Cancel ] Apply

Upravljanje sustavima u normalnim uvjetima 15
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-‘-t‘. Reservoir, Editor

Reservoir  Edit  PowerPlant

Resenolr | wostarsko Blato v | Description | Mostarsko Blato polie

0] W 5o @100

Physical |Qperati0ns | Observed Data|

& MBDSPtarSIkD Blato Mostarsko Blato-Diverted Cutlet-Fower Plant

o

=-57 Dam atJasenica i . :

- Outlet| Capacity | Efficiency | Station Use | Hyd. Losses

Q Uncontralled Outlet-Virtu s l—l | y" || i

=-af" Divarted CQutiet Installed Capacity (M) | su|

=} r Plant
Tailwater wariahle Capacity: [Installed Capacity with Overload Factor v]
® Routing
Overload Factor | l|
< | >
QK ] ’ Cancel Apply

-‘-t‘. Reservoir, Editor

Reservoir  Edit  PowerPlant

Resenolr | wostarsko Blato v | Description | Mostarsko Blato polie

0] W 5o @100

Physical |Qperati0ns | Observed Data|

& MBDSPtarSIkD Blato Mostarsko Blato-Diverted Cutlet-Fower Plant

) Poo

=57 Dam atJasenica || | outlet| capacity| Efficiency | station Use | Hyd. Losses

<> Uncontralled Outietvirtua

=-af" Divarted CQutiet Efficiency Methad |an5tant v|

Constant Efficiency (%) | 92|
< | [>
QK ] ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima 16
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-‘-t‘. Reservoin Editor

Reservoir  Edit  PowerPlant

Resenuoir | mostarsko Blato v | Description |Mostarsko Blato palie O (W](«] ser7|m](m]
Physical |Qperations || Ohserved Data|
&: Maustarsku Elato Wostarsko Blato-Diverted Outlet-P ower Plant
Fool
B 7 Dam at.Jasenica | Outlet| Gapacity| Effciency| Station Use | Hyd. Losses
<> Uncontrolled Outlet-virtua
=3 g' Diverted Outlet Station Use Method | constant |
Caonstant Station Use (cms) .
* Rnutlng | o D|
< | [
[6]34 ] [ Cancel Apply

% Reservoir Editor,

Reservoir  Edit  PowetrPlant

Reseroir |Mostarskn Blato V| Description | maostarsko Blato polje [:]l E@ 50f 7 |m@
Physical | Operations | Opserved Data|
ﬂ Mostarsko Blato Mostarsko Blato-Diverted Outlet-Power Plant
Fool
? Dam at.Jasenica | Outlet| Capacity | Efficiency | Station Use | Hyd. Losses
: Q Uncontrolled Outlet-Vidua
=- d‘ Diverted Outlet Hydraulic Losses Method |C|jnstant v|
R Tailwater Caonstant Hydraulic Loss {m) | 5. 35|
# Routing
< | ¥
oK || cancel Apply

Upravljanje sustavima u normalnim uvjetima 17
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% Reservoir Editor |z|

Reservoir  Edit  Tailwaker

Resenoir | wostarsko Blato + | Description | Mostarsko Elato polie O] (W(a) sot7[](m]

Physical |Qperati0ns | Observed Data|
ﬂ: Manstarska Elato Wostarsko Blato-Diverted Outlet-Power Plant-Tailwater
&) Pool
%7 Dam at.Jasenica Use Highest Elevation Fram:
-3 Uncontrolled Outlet-virtus )
=-ad Diverted Outlet Constant Elevation {m) 47.0
e [] Downstream Caontral
@ Routing [] Rating Cutve
Stage (m) Discharge {cms)
~ 1IJ_
g
E &
=
£ 4]
o 7
| | = T
2 4 B 8 10
Discharge (£ms)
bt
Stage Daturm () 0.0]
< | (=
[ ok ][ cance | Apply
X Reservoir Editor |'>_<|

Reservoir  Edit  Operations Zone Rule IF_Block

Resetvoir |Mostarskn Elato V| Description |Mostarsk0 Blato palje E]l (W](«a] s0r7 ][]

| Physical| Qperations | opserved Data|

Cperation Set | [l

~ | Degcription | C]|

Zone-Rules | Rel. Alloc. | Outages || Stor. Credit | Dec. Sched. || Projected Eley|

M Storage Zone |F|00d Control | Description | E]l
- SchedPowr Funetion ot
Dat
B nective Date | [ Define...
Date Top Elevatian ¢m}
01Jan 2315|m|
230+
E 2284
5 226
& 224
w
2224
220 T T T T T
v Jan Mar May Jul Sep Mov
Zone Sort Elevation |:|
[ QK ] [ Cancel Apply
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-‘-t‘. Reservoir, Editor

Reservoir  Edit  Operations Zone Rule IF Block

Reservoir | mostarsko Blato

V| Description |Mostarsk0 Blato polie

0] W& 5o @100

X)

| Physical| Operations | ghserved Data

Operation Set |Hydr0p0wer8chedule Vl Description | E]|
Zone-Rules | Rel. Alloc. [ Outages | Stor. Credit| Dec. Sched. | Projected Eley]

o Flood Contral ; S

Pconsenvation Starage Zone |C0nsenfat|0n | Description | E]l
@ SchedPowr Function of |Date | Define

o [nachive

Date Top Elevation {rm)

01Jan 231.0]A
e
Lo
=
=
&
w

|

Zone Soxt Elevation |:|

232

230
2284
226
2244
22324

220

T
Jan Mar May Jul Sep Moy

Ok

H Cancel ]

Apply

M Reservoir Editor,

Reservoir  Edit  Operations Zone Rule  IF_Block

Resenoir | Mostarsko Blato

| Physical| Operations | Observed Data|

X

V| Description |ru105tarsk0 Blato polje

(] (a) 50r7 ][]

Operation Set |Hydrupuwer Schedule

v| Degcrimiunl

O

Zone-Rules | Rel. Alloc. | Outages | Stor. Credit | Dec. Sched. | Projected Eley |

@ Flood Control
L] Conservation

Operates Release From: Mostarsko Blato-Power Plant

----- [~ JschedP Hydropower - Schedule Rule |SchedPDWr |Q880rimi0ni
o inactive
Fower Generation Requirement
12,000
hanthly Total 10,000+
Manth (hth) 8,000
Jan 10000.0)~| = 60007
Feh 10000.0) | = 4,000+
ar 10000.0 2,000+
Apt 10000.0 0T
LEY 10000.0 Jan  May Sep Jan
Jun B000.0
Jul 0.0 Power Generation Pattern. .
A 0.0
Sep 0.0
Oct GO00.0|
Mo 10000.0{ %
ok |[ cancel Apply

Upravljanje sustavima u normalnim uvjetima
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-"-(‘- Reservoir Editor

Reservoir  Edit  Operations Zone Rule IF Block

X)

Reservoir | mostarsko Blato

V| Description |Mostarsk0 Blato polie

0] W& 5o @100

| Physical| Operations | ghserved Data

#* Conservation
[l SchedPowr

Operation Set |Hydr0p0wer8chedule Vl Description | E]|
Zone-Rules | Rel. Alloc. | Outages || Stor. Credit | Dec. Sched. | Projected Eley|
M Flood Control Starage Zone |Inactive | Description | E]l

Function af |Date

| [ pefine...

Date

Top Elevation {m})

01Jan

232

2218 A

2304

= 2184

226

224+

Elevation {m

2224

220

v Jan

Zone Soxt Elevation |:|

T T
LEYS

T T
Sep

[ oK

Cancel

Apply

Upravljanje sustavima u normalnim uvjetima
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3. HE Pe¢ Milini

% Reservoir Editor |Z|
Reservoir  Edit
RESE“IUir|Imntsko V| Description |Imotskn polje C]| (W][«] Enf?l@@
EBhysical |gperati0ns” Opserved Data |
Imotsko
FPool
= v Darn at Trebizat Composite Release Capacity
i <y Uncontrolled Outlet-Virua
eg' Diverted Outlet Elewatio... | Cantrall... | Uncontr.. | Taotal {c..
=4 Power Plant 249.0 30.0 0.0 30.0 2587 =
- Tailwater 256.5 30.0 0.0 30.0| E 2567
- ® Routing 257.5 30.0 200.0 230.0) = 2947
g 252
£ 2507
w248 | I —
100 200
Flow (crms)
Label Paosition: |NORTH N
< | ¥
’ Ok ” Cancel ] Apply
% Reservoir Editor |Z|
Reservoir  Edit  Pool
R'35'3“10”|Im|:|tsk0 V| Description |Im0tsku palie C]| (W]« zor7 [w)(m]
Ehysical |Qperati0ns|l Opserved Data |
& 'E)D Imotska-Pool
:.... T T
=<7 Darm at Trehizat @ Linear Interpolation O Conic Interpolation
¢ 4% Uncontrolled Outlet-Virtua
B"‘E:--avi'ﬂoi?e?;tll:r:t Elevation Storage Area
i ‘ Tailwater (m) (m3) tha) 258
. Routing 248.00 0.00 ”~ 256
251.00 436000.00 £ 254 7
251.40]  1099000.00 = 252
252.00 16E0000.00 & 250
252.50| 300000000 25T
353.00]  A057000.00 2 T
253.80]  T533000.00 U G
25400 1274200000 Stor (m3)
254.50| 20731000.00 258
255.00| 3129700000 256
255,50 44322000.00 = 254
256.00| 5836100000 = 2529
256.50) 7EEATO00.00 —| & 250
257.00] 95015000.00 2557
267.60] 120027000, METT T T T T
2 4 B 8 10
Area (undef)
< | (¥ bt
Qe ” Cancel Apply
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% Reservoir Editor |z|
Reservoir  Edit  Dam
Resensoir | imotsko v | Deseription |imotsko polje O (] zer7|](m]
Bhysical |Qperati0ns | Dhserved Data|
A Imotsko Imotsko-Dam at Trehizat
< 1B Elevation attop of dam ¢m) .
- =% Uncontrolled OutietVirua | 257.5|
B" Diverted Outlet Length attop of dam () | |
=4 Power Plant
L Tailwater Composite Release Capacity
& Routing
Elevation | Caontrolled | Uncontral... Total
{rrid {orms) {Crns) {crmsh 257 67
256.5 0.0 0.0 0.0 5 2672
257.5 0.0 200.0 200.0 g E 256,87
t 286 4TI
0 80 160
Flow
{Lmsy
< | [
[ [6]34 ] [ Cancel ] Apply
X Reservoir Editor |'>_<|
Reservoir  Edit  Spillvay
Resenoir | imotsko v | Description jmatsko palje O (W] zor? ][]
Ehysical |Qperati0ns || Observed Data|
&: '5915“0 Imotsko-Darm at Trebizat-Uncantrolled Outlet-Virtual
g Pool
157 Dam at Trehizat Qutlet Elevation {m) | 256, 5|
: E8Y Uncontrolled Outlet-virtua
Diverted Outlat © Wair Cosf | 2.1
& Fower Plant
-4 Tailwater Lenath | 100.0
----- # Routin
g (3) Elevation vs. Outflow
Elevation (m) Outflow (cms)
2586.5 0.0]~ 2576
257.5 200.0 257 4
£ 247.2
£ 257.0-
‘g 2568
o 2566
2564 T T T T T T T
0 B0 120 180
B Qutflow {cms)
< | (> 5
QK ] [ Cancel Apply
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-;{‘. Reservoin Editor

Reservoir  Edit  Outlet

Resenoir |Imotsko V| Deseription |Imntsko nolje E]l (][] zor7 ][]
Physical |Qperati0ns || Observed Data|
A Imatsko Imatsko-Diverted Outlet
&) Paal
57 Dam at Trehizat Composite Release Capacity
- =% Uncontrolled Outlet-Yirtua
Bd‘ D tlet Elevation (... | Controlled... | Uncontroll... | Total (cms)
=4 Fower Flant 249.0 30.0 0.0 30.0 2587
@ Tailwater 257.5 30.0 0.0 30.0| £ 2963
~- @ Routing = 2547
£ 252
£ 2507
LEE - A o o o e
o 10 20 30
Flowe (cms)
< | ¥
[ [6]34 ] [ Cancel ] Apply
% Reservoir Editor, |z|
Reservoir  Edit  PowerPlant
Resenoir | imotsko v | Description jmatsko palje O (W] zor? ][]
Ehysical |Qperati0ns ” Ohserved Data|
A Imotsko

: Imotzko-Diverted Outlet-Power Plant
&) Pool

7 Dam at Trebizat ! Outlet | Capacity | Efficiency | Station Use | Hyd. Losses|
-<3 Uncontrolled Outlet-virtua

Bd‘ Diverted Qutlet Mumber of Gates of this tvpe
ER 4 an

’ Tailwater Elevation Max Capacity |  Total Max

‘@ Routing {m) {ems) Capacity 2687
2480 30.0 300~ 2564
2574 30.0 300 ]
- 254_
& 2524
i i
2504

248 T T T 1

0 a 10 15 20 25 30
Capacity (cms)
W

Physical Limitations:
Max Rate of Increase {cmslhn

Max Rate of Decrease (crsihr) Edit Gate Settings

QK H Cancel ] Apply
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-;{‘. Reservoin Editor

Reservoir  Edit  PowerPlant

Resensoir | imotsko v | Deseription |imotsko polje O (] zer7|](m]

Bhysical |Qperati0ns | Dhserved Data|

&: LBNSKU Imotsko-Diverted Qutlet-Power Plant

&) Ponl

=57 Dam at Trebizat ; . :

. Outlet| Capacity | Eficiency | Station Use | Hyd. Losses

<b Uncontrolled Outlet-Virtug l—l | Y" " i

=g Divarted Qutiat Installed Capacity (M) | 3u|

=} r Plant
Tailwater wariahle Capacity: [Installed Capacity with Overload Factor v]
# Routing
Overload Factor | l|
< | [
[6]34 ] [ Cancel Apply

% Reservoir Editor,

Reservoir  Edit  PowerPlant

Reservoir ||mgt5kg vl Description ||motska polje

0] W@ 20 @100

Ehysical |Qperati0ns | Observed Data|
&: '5915“0 Imotsko-Diverted Outlet-Power Plant
g4 Pool
=7 Dam at Trebizat || | outiet| capacity| Eficiency | station Use | Hyd. Losses
- =% Uncontrolled Outiet-virtua
=-ad Diverted Outlet Efficiency Method |Cnnstant v|
- Tailwater Constant Efficiancy (%) | 92|
# Routing
< | &
QK ] [ Cancel Apply
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-;{‘. Reservoin Editor

Reservoir  Edit  PowerPlant

Resensoir | imotsko v | Deseription |imotsko polje O (] zer7|](m]
Bhysical |Qperati0ns | Dhserved Data|
&: LBNSKU Imotsko-Diverted Qutlet-Power Plant
&) Ponl
-7 Dam at Trebizat || | outlet| capacity| Efficiency| Station Use | Hyd. Losses
<b Uncontrolled Outlet-Virtug
=g Divarted Qutiat Station Use Method |anstant v|
=} r Plant
Tailwater Caonstant Station Use (cms) | a. D|
& Routing
< | &
[6]34 ] [ Cancel Apply

% Reservoir Editor,

Reservoir  Edit  PowerPlant

Reservoir ||mgt5kg vl Description ||motska polje

0] W@ 20 @100

Ehysical |Qperati0ns | Observed Data|
&: '5915“0 Imotsko-Diverted Outlet-Power Plant
g4 Pool
=7 Dam at Trebizat || | outiet| capacity| Emciency|| Station Use | Hyd. Losses
- =% Uncontrolled Qutietvirua
=-ad Diverted Outlet Hydraulic Losses Method |Cnnstant v|
- Tailwater Constant Hydraulic Loss () | 3. 3|
# Routing
< | &
QK ] [ Cancel Apply
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% Reservoir Editor,

Reservoir  Edit  Tailwaker

X)

Resenair |Imotsko

V| Description |Imntsko nolje

0] 1) 207 3100

Bhysical |Qperati0ns | Dhserved Data|
&; LBNSKU Imotsko-Diverted OutletPower Plant-Tailwater
&) Ponl
=57 Darn at Trebizat Use Highest Elevation From:
o ey Uncontrolled Outletvirtua )
-4 Diverted Outlet Canstant Elevation (m) 14z.0
T Downstream Control B
; ¥ FTailwater .
- @ Routing [ ] Rating Curve
Stage (m) Discharge {cms)
~ 107
8_
E 5
= |
g 4]
o 7
|| | = T
2 4 E 8 10
Discharge (cms)
"
Stage Datum {m) 0. .;||
< | (¥

J|

Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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Alternativa A

M. Reservoir Editor

Reservoir Edit  Operations Zone Rule IF_Block

Reservair |Imotsk0

Q] [wa] 2017 [@](n]

B iood Contral

#m Conservation

v| Description |Imutsk0 paljie
| Bhysical| Qperations | opserved Datal
Operation Set |Hydr0p0wer Guide Curne vl Diescription | C]|
M| Rel. Alloc. | Outages | Stor. Credit | Dec. Sched. || Projected Eley|
Storage Zone |F|ood Contral | Deseription | C]|

o[l HydroPwiGC

Function of |Date
o [nactive

| Defing. ..

Date Top Elevation ()

257.5| A

01dan

Zone Sort Elevation I:I

—_

m

Elevation

258

256

2544

2524

2504

243 T T T T T
Jan Mar May Jul Sep Moy

Cancel Apply

% Reservoir Editor,

Edit

Reservoir Operations Zone Rule IF_Block

Resenoir | Imotsko w | Description [imatsko polie

Q) (Wa] 2017 w](]

| Physical| Cperations | Opserved Data

Operation Set |Hydr0p0wer Guide Cure Vl Description | C]|
Zone-Rules | Rel. Alloc. | Outages | Stor. Credit | Dec. Sched. || Projected Elev|
o Flood Contral % L
o 1
- Storage Zone | anservation | Description | E]|
S EdToRwIGE: Functian of |pate | [ Define...
o Inactive
Date Top Elevation {rm)

01Jan 256.5) A e

01Feb 255.5 20

01 Mar 2555 a2

01 Apr 255 5 =

01 May 2655 & 459

01Jun 2530 S 2937

01 Jul 3510 | T 2929

i = |

01Aug 7510 m 251

015ep 7510 250

010ct 251.0 249

01 Moy 253.0 248 — A

01 Dec T56 5| w Jan Mar May Jul Sep MNov

Zone Sort Elevation I:I

[_ (014 ] ’ Cancel Apphy

Upravljanje sustavima u normalnim uvjetima
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optimalno upravljanje viSenamjenskim akumulacijama u slivovima Rijeka Neretve i TrebiSnjice

-;{‘. Reservoir Editor

X

Reservoir Edit  Operations Zone Rule IF Block

0| ] zof?i[F]E].

Resensoir | imotsko v | Deseription |imotsko polje

| Physical| Operations | opserved Data|

Cperation Set |Hydr0p0wer Guide Curve

V| Description | C]|

Zone-Rules | Rel. Alloc. | Outages || Stor. Credit | Dec. Sched. || Projected Eley

#h Flood Contral Operates Release From: Imotsko-Pover Plant
Conservation
'ﬁ " Hydropower - Power Guide Curve Rule |HydewrGC |
o [nactive Description: |Hydmp0wer Guide Curve E]|
Zone at Top of Fower Pool
Zone at Bottorn of Power Pool | Inactive w (=0
100
% Power Storage Plant Factor (%) % i
0.0 0ojal 5
100.0 i} o Ly
100.0 100.0 £ 407
&
= 207
D T T T T T T T T T
= a 20 40 BO B0 100
Plant Factar (%)
v [ Powier Generation Pattern.
[ [6]34 ] [ Cancel ] Apply
X Reservoir Editor |z|
Reservoir  Edit  Operations Zone Rule IF Block
Resenoir | motsko +| Description jmatsko palje O (W] 2or7 ][]
| Physical| Operations | opserved Data
Operation Set | Hydropawer Guide Gurve | Description | Q)]
Zone-Rules | Rel. Alloc. || Qutages || Stor. Credit | Dec. Sched. || Projected Eley|
ol Flood Control 5 L
# Conservation Storage Zone |Inactwe | Desctiption | E]|
E | H\,"DPWFGC Function of |Date | Define.
Date Top Elevation {m)
01.Jan 20004 2397
256
255
E 2547
5 253
g 2524
I 2514
250+
249
248 T T T T T
3 Jan Mar May Jul Sep Mov
Zone Sort Elevation I:l
[ ok ][ cancel Apply

Upravljanje sustavima u normalnim uvjetima
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Alternativa B

M Reservoin Editor

Reservoir  Edit  Operations

Zone Rule IF_Block

X

Resenir | jmotsko

v | Description imatsko polje

Q] (We] 2017 [(](n]

| Physical| Qperations | opserved Datal

Operation Set |Hydr0p0wer Guide Curne vl Description | C]|
Zone-Rules | Rel Alloc. | Outages || Stor. Credit | Dec. Sched. | Projected Eley|
= G
# Conservation Storage Zone |F|00d Contral | Description | C]|
~m HYEORWGE Function of |Date | Defing...
o inactive
Date Top Elevation {rm)
01 Jan 257.5|~ 258_
256
E 254
= -
=
T 2524
E 4
& 250
248 T T T T T
w Jan Tl 2y Sep
Zone Sort Elevation |:|
[ Ok l [ Cancel l Apphy
M Reservoir Editor |Z|
Reservoir  Edit  Operations Zone Rule IF_Black
Resenir | jmotsko v | Description imatsko polje O [W[a] zor7[»](m]
| Physical| Qperations | opserved Datal
Operation Set |Hydr0p0wer Guide Curne vl Description | C]|
Zone-Rules | Rel Alloc. | Outages || Stor. Credit | Dec. Sched. | Projected Eley|
@ Flood Control 7 S
- Storage Zone |Conser\fatlon | Description | C]|
~m HEIORWHGE Function of |Date | Defing...
o inactive
Date Top Elevation {rm)
01Jan 2520|a| 298]
01Feb 252.0 B
01mar 2520 255_
01 Apr 282.0/0=| E
2 2544
01 May 2520 = |
(=]
01 dun 251.0|— = a50-
01Jul 249.5 E a
07Aug 2485 | W 500 ]
015ep 2495
010ct 2485 syl L 1 |
01 Moy 251.0| Jan Mar May Jul Sep Moy
Zone Sort Elevation |:|
[ Ok l [ Cancel Apphy

Upravljanje sustavima u normalnim uvjetima

29



epl;sa

Izrada modela za hidroloka predvidanja, prognoziranje, dono$enje odluka, priprema plana, smjernica, program obuke za
optimalno upravljanje viSenamjenskim akumulacijama u slivovima Rijeka Neretve i TrebiSnjice

% Reservoir Editor |z|
Reservoir Edit  Operations Zone Rule IF Block
Resensoir | imotsko v | Deseription |imotsko polje O (] zer7|](m]
| Physical| Operations | opserved Data|
Cperation Set |Hydr0p0wer Guide Curve Vl Description | C]|
Zone-Rules | Rel. Alloc. | Outages || Stor. Credit | Dec. Sched. | Projected Eley|
g Flood Contral . SE
#A Consenvation Starage Zone |Inactwe | Description | E]l
H DPWGC Function of | pate | [ Define...
Date Top Elevatian ¢m)
01Jan 2480(a| 2987
2586
£ 2847
= -
=
™ 252
=
o d
™ 2504
248 T T T T T
w Jan EYS Sep
Zone Sort Elevation I:l
[ [6]34 ] [ Cancel Apply
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4. HE Jablanica

% Reservoir Editor

Reservoir  Edit

Resanair |Jab|anica

X

vl Descrigtion |Jab|anica resenmir

() (J(a) 2or7 ][]

Ehwsical |gperati0ns!l Observed Data|

Pool
=57 Darn at Meretva

o g Tailwater

% Controlled Outlet-Bottom

=g Diverted Outlet

=4 Power Plant
& Tailwater
~ @ Routing

----- & Controlled Qutlet Spillway

Jablanica
Composite Release Capacity
Elevati..| Contr.. | Uncaon...| Total (..
209.2 0.0 0.0 0.0/~
z10.0 5.0 0.0 s.0|0 €
2lz.0]  27.0 0.0/  z7.0 g
z14.0| 48.0 0.0/ 4s.0 =
z16.0)  70.0 0.0/ 0.0 ]
z18.0/  90.0 0.0/  90.0 &
zz0.0| 105.4 0.0/ lo5.4
zzz.0| 117.0 0.0/ 117.0]
224.00 124.0 0.0/ l24.0
2z6.0[ 130.0 0.0/ 130.0
228.0] 135.0 0.0] 135.0
230.0[ 140.6 0.0/ 140.6
234.9| 154.7 0.0] 154.7
235.0/ 308.0 0.0/ 308.0
240.0{ 327.5 0.0] 327.5
245.0/ 344.0 0.0/ 344.0
250.0| 361.5 0.0 36l.5
255.0/ 376.0 0.0/ 376.0
nnl =00 o ol =nnm

w | Label Position: |EAST b

280

260

240:

2207

200 T T 1
0 1,000 2000
Flow (cms)

[ oK

” Cancel ] Apply

% Reservoir Editor

Reservoir  Edit  Pool

Resanmir |Jab|anica

V| Descrigtion |Jab|anica reservair

0| (4] 3er7 ]

Ehwsical |Qperati0ns” Observed Data|

FaN ‘baba Jablanica-Pool
i 00
%"’? E_'lt N?rewa () Linear Interpalation (O Canic Interpalation ] I:I
o allwater
. "‘ Controlled Outlet—Boﬂom Elevation Storage Area
I Q Controlled Cutlet-Spillway 5 h
=-ad Diverted Outlet i (imis ik 0]
El’ Pawer Plant 235.00 0.00 ”~ =
1 ' Tailwater 235.60( 1350000.00 T 260
"% Routing 236.00] 2700000.00 S 2201
5 #0
236.50( 4190000.00 o 240+
237.00| 5680000.00 = &l
237.50( 7340000.00 20 AT
238.00| 9000000.00 el
238.50(10850000.... Star (m3)
239.00(12700000.... ]
239.50( 14800000.... 2
240.00| 16900000.... o 260
240.50(19300000.... T 2504
241.00] 21700000.... &
241.50( 24200000.... A
242.00] 26700000..., 2 U B
242.50( 29300000.... 2t s
243.00( 31500000.... Area (undef)
243,50 34600000.... bt
QK ] ’ Cancel Apply
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% Reservoin Editor |Z|
Reservoir  Edit  Dam
Reservoir | Japlanica | Description | ablanica reservoit O W] 30f7 (M)
Ehysical |Qperati0ns|l Ohserved Data |
ﬂEJabIanica Jablanica-Darn at Neretva
Elevation at top of dam fm) | 2'}0_U|
§ Controlled Qutlet-Bottom Length at top of dam {m) | 125. 5|
§ Controlled Qutlet-Spillway
=g Diverted Outlet Composite Belease Capacity
=4 Power Plant
i e Tailwater Elevation | Contrall... | Uncantr... Total
. @ Routing () {tms) tms) {cms) o0
208.2 0.0 0.0 n.ojal 5 2%
210.0 5.0 0.0 5.0/ B £
212.0 27.0 0.0 27.0) 2| & 2207
z14.0 45.0 0.0 45.0 200 TTTTTTTTTT
216.0 70.0 0.0 70.0] D EI0 T
215.0 90.0 0.0 0.0 Flitne
z2z20.0 105.4 0.0 105.4 [cs)
Z2z2.0 117.0 0.0 117.0
z24.0 1=4.0 0.0 1z24.0
Z26.0 130.0 0.0 130.0
2258.0 135.0 0.0 135.0
230.0 140.6 0.0 140.6
235.0 155.0 0.0 155.0
An_n 14 c n_n 14 c b
[ [a]l4 ] [ Cancel ] Apply
% Reservoir Editor, |z|
Reservoir  Edit  Tailwater
Reservair | Japlanica ~ | Description |Jablanica resenvoir O] [W(a] 307 [w](n]
Physical |Qperati0ns ” Observed Data|
,:ﬂf}hlanica Jablanica-Dam at Meretva-Tailwater
¢ d Pool
Dam at Meretva Use Highest Elevation Fram:
@ Controlled Outlet-Bottom Constant Elevation (m) 208, 7
4 Controlled Outlet-Spillway
i Dowenstream Control o
Bd‘ Diverted Outlet O
-4 Power Plant [] Rating Curve
. P Tailwater
= Raetng Stage () Discharge (crms)
- 107
8_
E 5
s
£ 4]
m 7
IF A A A el
4 B 8 10
Discharge (cms)
W
[ ok ][ cancel Apply
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% Reservoin Editor |‘z|
Reseryoir  Edit  Outlet
Reservoir |.Jab|anica V| Description |.Jab|anica resemvoir [:]| (W](a]) 3017 [m](M])
Physical |Qperations | Ohsered Data|
A Jaablfni'l:a Jablanica-Dam at Meretva-Controlled Outlet-Bottom
00
57 Dam at Meretva Mumber of Gates of this type 1
& Taitwater -
LS Controlled Outlet-Bottarn Elevation | Max Capac..| Total Max
¢ 4% Controlled Outlet-Spillway {m) {cms) Capacity 230
o Diverted Outlet 209.2 0.0 0.0 :
i @ Power Plant 210.0 50 a0 Ll
P Tailwater 212.0 270 27.0 E 5404
~-# Routing 214.0 4g.0 48.0 5 i
216.0 70.0 700) | O 594
218.0 50.0 40.0 -
2200 105.4 105.4| 200 1
222.0 117.0 117.0 0 50 100150 200
2240 1240 124.0 Capacity (crs)
226.0 130.0 1300
228.0 1350 135.0
230.0 1406 140.6
235.0 1550 145.0
240.0 168.5 1635
Physical Limitations:
Max Rate of [ncrease (cmah s50.0
Max Rate of Decrease (cms/hr 50.0 Edit Gate Seftings
’ Ok ] [ Cancel ] Apphy
% Reservoin Editor |‘z|
Reseryoir  Edit  Outlet
Reservoir |.Jab|anica v| Description |.Jab|anica reservoir [:]| (M][a] 30f7 I@@

Physical |Qperations | Ohsered Data|

L Jablanica
&) Ponl

=57 Darn at Neretva
- Tailwater

Jablanica-Dam at Meretva-Controlled Outlet-Spillway

Murnber of Gates of this type g

Elevation | Max Capa..| Total Max
i () {tms) Capacity
(-4 Diverted Outlet 266 5 0.0 0.0|a 270.07
=4 Power Plant 266.6 0.83 .64 2590
P Tailwater 266.8 4.58 36.64 E .
- # Routing 267.0 1011 B0.88 3 268.0
2672 17.0 136.0 m ]
267 .4 2512 200.96 26?'0_
767 6 347 3736[ I66.0 RS S S
267.8 44,33 354 .64 0 &0 100 150 200
268.0 55,22 44176 Capacity (crms)
2682 6?,—;5@ 536.0
768.4 70T B35 TE
2686 9262 T40.896
268.8 106.57 852,56
268.0 121.14 969.12|
Physical Limitations:
Max Rate of [ncrease (cmah z0o.0
Max Rate of Decrease (crmsihr z200.0 Edit Gate Settinas
Ok ” Cancel ] Apphy
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_?. Reservoir Editor

Reseryoir  Edit  Outlet

Resenair |.Jab|anica

Physical |Qperations |I Obsetvad Data

v| Description |.Jab|anica resevair

L Jablanica

&) Ponl

7 Dam at Meretva
& Taitwater

Jablanica-Diverted Outlet

Composite Release Capacity

X

O (W(a) 307 [w](n]

% Controlled Qutlet-Bottor Elevatio... | Contrall... | Uncontr... | Total {c...
. L% Controlled Outlet-Spillway i 5 o wl
H o ) - . . - b e ETD_
=4 rted Outlet 235.0 153.0 0.0 153.0 £ 3
= Power Plant = 2607
=9 _ 240.0 159.0 0.0 159.0 = e
@ Tailwater z45.0]  164.0 0.0  1sa.0| | = 77
- # Ruouting 250.0] 169.0 o.0]  1ss.oll| & 0T
255.0 ) 0.0 173.0 W 30T
260.0 177.0 0.0 177.0 0 60 120 180
265.0 179.0 0.0 179.0 Flow {cms)
270.0 180. 0 0.0 180.0
b
’ Ok ] [ Cancel ] Apphy
?Reservoir Editar |‘X|
Reservoir  Edit PowerPlant
Reservoir |.Jab|anica V| Description |.Jab|anica reservoir [:]| (M][a] 30f7 I@@
Physical |Qperations |I Obsetvad Data
A Bbl'jamfa Jablanica-Diverted Outlet-Power Plant
o
7 Dam gtNeretva Outlet | Capacity| Efﬂciencyii Station Use |i Hyd. Lossesi
- Tailwater . L
& Controlled Cutlet-Bottam Mumber of Gates ofthis type
-4 Cantralled Outlet-Spillway _
B" Diverted Outlet Elevation | Max Capa..| Total Max
EX 2r 2 {rmy (tms) Capacity
@ Tailwater 7349 0.0 nojal 70
% Routing 2350 153.0 153.0 2601
2400 158.0 1580] | E A
2450 164.0 164.0 z 250+
250.0 169.0 169.0 w 240:
255.0 1730 173.0 i
260.0 177.0 177.0] 230 11—
265.0 179.0 179.0 0 40 &0 120 160
2700 180.0 180.0 Capacity (ems)
b
Physical Limitations:
Max Rate of Increase (crmsihr
Max Rate of Decraase (crsihr Edit Gate Seftings
Ok ] [ Cancel ] Apphy
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% Reservoir Editor,

Reservoir  Edit PowerPlant
Reservoir |.Jab|anica V| Description | Janlanica reservoir [:]| (1][a] 3 of?|@@
Physical |Qperations || Observed Data|
A Bbl'jamfa Jablanica-Diverted Outlet-Power Plant
. pon
=57 Dam at Neretva i . .
e Outlet| Capacity | Efficiency|| Station Use | Hyd. Losses
{ e Tailwater l—‘ | vl L Hy
-4 Caontralled Outiet-Battom Installed Capacity (M) | _]_BD|
L4 Controlled Outlet Spillway
=g Diverted Outlet yatiable Capacity Installed Capacity with Overload Factor v|
B gFouwer Plant
& Routing Overload Factor | l|
Ok ] [ Cancel Apphy

% Reservoir Editor,

Reservoir  Edit PowerPlant

Reservoir |.Jab|anica V| Description | Japlanica resenvoir [:]| (W](a]) 3077 [m](M]
Physical |Qperations || Observed Data|
A Bbl'jamfa Jablanica-Diverted Outlet-Power Plant
~ 8 Poo
=57 Dam at Neratva Outlet| Capacity| Effitiency | Station Use | Hyd. Lasses
& Taitwater
-4 Caontralled Outiet-Battom Efficiency Method |an5tam v|
- 4 Controlled Outiet-Spillway
-4 Diverted Outlet Constant Efficienc
: y (%)
=4 Plant | 9 |
L% Routing
Ok ] [ Cancel Apply
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Reservoir  Edit PowerPlant

Resenair |.Jab|anica

v| Description |.Jab|anica reservoir [:]| (1][a] 3 of?|@@

Physical |Qperations || Observed Data|

L Jablanica
8 Pool
BU Dam at Neretva | Outlet | Capacity | Efﬁciency| Station Use | Hyd. Losses
i e Tailwater

4 Controlled Outlet-Bottom Station Use Method | Canstant
-4 Controlled Outlet-Spillway
o Diverted Outlet
B gFouwer Plant

Jablanica-Diverted Outlet-Fower Flant

Constant Station Use {cms) |

~ 4 Routing

’ Ok ” Cancel ] Apphy

Reservoir  Edit PowerPlant

Reservoir |.Jab|anica V| Description |.Jab|anica reservoir [:]| (1][a] 30f7 |@@
Physical |Qperations || Observed Data|
A Bbl'jamfa Jablanica-Diverted Outlet-Power Plant
=5 pao
=<7 Dam at Neretva | Outlet | Capacity| Efficiency| Station Use| Hyd. Losses
& Taitwater
-4 Caontralled Outiet-Battom Hydraulic Losses Method |an3tant v|
- 4 Controlled Outiet-Spillway
o Diverted Outlet Constant H ;
: ydraulic Loss {m)
ER 2 Plant | 2.75)
L% Routing
Ok ] [ Cancel Apphy
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M. Reservoir Editor |z|
Reseryoir  Edit  Tailwater
Reservoir |.Jab|anica V| Description |.Jab|anica reservoir [:]| (M][a] 30f7 I@@

Physical |Qperations || Ohserved Data|

L Jablanica
; Pool
57 Dam at Meretva
- Tailwater
-4 Controlled Qutiet-Bottam
-4 Cantrolled Outlet-Spillway
o Diverted Outlet

=4 Power Plant

‘o # Routing

Jahlanica-Diverted Outlet-Power Flant-Tailwater

Use Highest Elevation From:

Constant Elevation {m)

[] Daowenstream Cantral

[] Rating Curve

Stage {m) Discharge {cms)
-~ 1D_
oy
E 51
=
=
o 2_
T T T T T T°T1
2 4 B 8 10
Discharge (cms)
W
Stage Daturm {m) 1.0
’ Ok ” Cancel Apphy
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Alternativa A (Raspored 1/ Schedule 1)

X Reservoir Editor D_(|
lR_eservoir Edit Operations Zone FRule IF_Elock -
Resenair | Jaglanica w| Description |Japlanica resenoir O] (W) 207 [[])(m)

| Physical| Cperations | opserved Data|
Cperation Set |Hydr0p0wer80hedule 1 V| Description |Releases not permited under Minimum curve E]|

Zone-Rules | Rel Alloc. | Outages | Stor. Credit | Dec. Sched. | Projected Eley|

B MaxReleaseBattom Storage Zone |F|00d Cantrol | Cescription E]|
B ReleaseSpillway180

Function of | pat
[l SchedPwr-A | S5 | Define...

# Conservation

W MaxReleaseBottom Date Top Elevation () oo
[E ReleaseSpillway1a0 || |01Jan 270.0{m
[ MinRel-Diverted 27
W SchedPwr-B 2657
™ Winitmum = 2607
[l MaxReleaseBottom = A
™ inactive % 250
B 245
* 240+
A3fa
230 T T T T T
Jan Mar May Jul Sep Moy
w
Fone Sort Elevation l:l
[_ Ok ] ’ Cancel l [ Apply ]
M Reservoir Editor D_(|
Reservair Edit  Operations Zome Rule IF_Block
Resenair |Jab|anica V| Description |Jab|anica reservair C]| (][] 3017 [w](m)
| Physical| Operations | opserved Datal
Operation Set |Hydropower80hedule 1 V| Description |Re|eases not permited under Minimum curve E]|

Zone-Rules | Rel. Alloc. | Outages || Stor. Credit | Dec. Sched. | Projected Eley|
% Flood Corntral
“mp . , et
@ ReloaseSpilwayign || FUIE Hame: |MaxReIeaseBnn0m | Description: |Max. release Bottorn Outlet= 0 E]|

@ Conservation Funetion of. |Date | Define...

[E MaxReleaseBattom

otor | e s e
B ReleaseSpilwayign || = GRS [Maximum ] nierR.|Linear

Cperates Release From; Jahlanica-Controlled Qutlet-Bottorm

B MinRel-Divarted 7087

@ SchedPwr-B IDEfiE Release (tms) Eped

A Winimum 01Jan 00/A| #ga]

[l MaxReleaseBottom g2 3
00 :  ——

: T
o [nactive Jan Mar May Jul Sep Mow

[ Petind Awerage Limit

[ Haur of Day Multiplier

[] Day of Week Multiplier

[ Rising/Falling Condition

v Seasonal Yariation Editss

[_ Ok ” Cancel ” Apply ]
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% Reservoir, Editor

Reservoir  Edit

Operations  Zone  Rule

IF_Black.

Reservoir | japlanica

« | Description |Jab|anica resemvair

0| W@ 307 [0

| Physical| Onerations | Observed Datal

Cperation Set |Hydr0p0wer8chedule 1

V| Description |Releases not permited under Minimum curve E]|

Zone-Rules |

hed. |

il Flood Control

-1l SchedPwr-A

# Conservation

[E MaxReleaseBottom

[ ReleaseSpillway1 80

[ MinRel-Divertad
[ SchedPwr-B

# hdinimum

o inactive

Operates Release From: Jahlanica-Caontrolled Outlet-Spillway

Rule Narne: |Re|ease$pi|lway180 |QESC“D“°”3 |Max. rel. 0if current value=180 E]|

| Defing...

Function of. |Jablanica-00ntrnlled Outlet-Spiltway Flow, Current Value

Limit Type: Intera.: [Linear v

Flow (crms)

Release {cms)
0.0 00|ma| = ° 3

o T T T T T T
180.0 0.0 £ q 40 80 120 180

Flavu (zms)

[] Period Average Limit

] Haour of Day Multiplier Ed
] Day of Week Multiplisr

Ed

d

[] RiginaiFalling Condition
« | [ seasaonal Variation

| ok |[ cancet |[ oy |

% Reservoir, Editor

Reservoir  Edit

Operations  Zone

Rule IF_Black

Reservoir | japlanica

« | Description |Jab|anica resemvair

0| W@ 307 [0

| Physical| Onerations | Observed Datal

Cperation Set |Hydr0p0wer8chedule 1

V| Description |Releases nat permited under Minimum curve E]|

Zone-Rules | 7

il Flood Control
[E MaxReleaseBottom
[ ReleaseSpillway1 80

Conservation
[E MaxReleaseBottom
[ ReleaseSpillway1 80
[ MinRel-Divertad

W SchedPwr-B

# hdinimum

o inactive

Operates Release From: Jablanica-Power Plant
Hydropower - Schedule Rule |Scheder—A | Description:
Fower Generation Reguirement
135,500
lonthly Total 135,000+
Maonth (hthy 134,500
Jan 1340000 E 134,000
Feb 134000.0) = 133,500+
har 134000.0 133,000+
Apr 134000.0 132,500 T T T T
[LEW 134000.0 Jan  May Sep  Jan
Jun 1340000
Jul 134000.0 Power Generation Pattern...
Aug 134000.0
Sep 134000.0
Oct 1340000
Moy 134000.0
Dec 134000.0

ok |[ cancet ||  mppy |
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% Reservoir, Editor

Reservoir  Edit Operations Zone Rule IF_Block

Reservoir | japlanica

| Physical| Qperations | Observed Data

v| Description |Jab|anica resenair

X

0| W@ 307 [0

Cperation Set |Hydr0p0wer8chedule 1 V| Description |Releases nat permited under Minimum curve E]|
Zone-Rules | Rel Alloe. | Outages | Stor. Credit | Dec. Sched. | Projected Eley|
il Flood Control 7 ot
Conservation
[ MaxReleaseBotiam Storage Zone | | Description [:]|

[ ReleaseSpillway1 80
W SchedPwr-A

Functian of |Date

| Define...

LJConservation

B MaxFeleaseBottom Date Tap Elevation {m) -
[l ReleaseSpiltway1 80 01Jan 266.5) 4
[ MinRel-Divertad 31 May 266.5 270
[l SchedPwr-B 01Jun 267.0 2654
A Minimum 30Jun 267.0 g 260
[l MaxReleaseBottom 01dul 269.9 = A
o inactive 305ep 269.9 S 2504
010ct 266.5 £ J
31D 266.5 220
=19 e e
235
230 T T T T T
3 Jan Mar May Jul Sep Moy

Zone Sort Elevation |:|

ok |[ cancel || appiy

% Reservoir, Editor

Reservoir Edit Operations Zone Rule IF_Block

Reservoir | japlanica

| Physical| Qperations | Observed Data

v| Description |Jab|anica resenair

X

0| W@ 307 [0

Cperation Set |Hydr0p0wer8chedule 1 V| Description |Releases nat permited under Minimum curve E]|
Zone-Rules | Rel Alloe. | Outages | Stor. Credit | Dec. Sched. | Projected Eley|
#h Flood Control Operates Release Fram: Jablanica-Cantralled Outlet-Eottam
[l MaxReleaseBottom i e
1§ ReleaseSpiltwayign || HUIE bame: |MaxReleaseBott0m | Description: |Max. release Bottom Qutlet= 10 E]|
B SchedPwr-A L
Conservation unction of. |Date | Define...
- Limit Type: Interp.: [Li
B ReleaseSpillway1ao || = & Maximum Gl SISIR) Linear G 5
@ MinRel-Diverted = = 7293
@ SchedPwr-B ate Sledseieme) 057
@ hinimum 01Jan 0.0[~l %027
[l MaxReleaseBottom S
- x 20 T T T T T
o inactive Jdan Mar May Jul Sep Mow
[] Period Average Limit
] Haour of Day Multiplier
[] Day of Week Multiplier
[ RisingiFalling Condition
A Seasonal Variation Edit...
| ok |[ cancet |[ oy |
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Reservoir  Edit Operations Zone Rule IF_Block

Reservair |Jab|anica V| Description |Jab|anica resenair C]| (W] 3007 )m)
| Physical| Qperations | observed Data|
Cperation Set |Hydr0p0wer8chedule 1 V| Description |Releases nat permited under Minimum curve E]|
Zone-Rules | Alloc. || Outages | Stor. Gre
#h Flood Contral Operates Release Fram: Jahlanica-Contralled Outlet-Spillway
[E MaxReleaseBattom ) SO
B ReleaseSpilwayign || X418 Hame: |ReleaseSpilway! 80 | Deseription: |y, rel, 0 if current value=180 o
[l SchedPwr-A : ;
B Conservation Function of. |Jablanica-00ntrnlled Outlet-Spiltway Flow, Current Value | Define...
MaxReleaseBottom e
g oy Limit Type: Interp.: [Linear
B MinRalDivortad I g0e]
= Scr]I‘\‘1a><. vel. O iF current value150] Flow (cms) Release (cms) 2053
oo W 03d
ﬂ_hﬂinimum 0.0 oL -+ ED.D_ T T T T T T T 1T
[l MaxReleaseBottom 150.0 0.0 £ 0 40 80 1200 160
o inactive

Flavu (zms)

[] Period Average Limit

] Haour of Day Multiplier Ed
] Day of Week Multiplisr

Ed

d

[] RiginaiFalling Condition
« | [ seasaonal Variation

| ok |[ cancet |[ oy |

Reservoir Edit Operations Zone Rule IF_Block

Reservoir | japlanica « | Description |japianica reservair O W] zor7|][m]
| Physical| Qperations | Observed Data
Cperation Set |Hydr0p0wer8chedule 1 V| Description |Releases nat permited under Minimum curve E]|
Zone-Rules | Rel. Alloc. | Outages | Stor. Credit | T
#h Flood Control Operates Release Fram: Jablanica-Diverted Outiet
@ MaxReleaseBottom e _ .
[ ReleaseSpillway1 80 uie Hame: |M|nReI—D|\-’erted | Zescription: | E]|
B SchedPwr-A L
Conservation unction of. |Date | Define...
B MaxReleaseFottom i
. LmiTpe: e
B ReleaseSpillway1g0 || = & Minimum | MR | Linear g
[ RinRel-Diverted Tagz]
£4027
W SchedPwrB Date Release {cms) 5
¥ Minimum 01Jdan 400~ ﬁSQB:
| MaxReleaseBotom Taap I ——
o inactive Jan Mar May Jul Sep MNow
[] Period Average Limit
] Haour of Day Multiplier
[] Day of Week Multiplier
[ RisingiFalling Condition
A Seasonal Variation Edit...
| ok |[ cancet |[ oy |
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% Reservoir, Editor, E|
Reservoir  Edit Operations Zone Rule IF_Block
Reservoir | japlanica « | Description |japianica reservair O W] zor7|][m]
| Physical| Qperations | observed Data|
Cperation Set |Hydr0p0wer8chedule 1 V| Description |Releases nat permited under Minimum curve E]|
Zone-Rules | Alloc. || Outages | Stor. Gre
wh Flood Control Operates Release From: Jablanica-Power Plant
[E MaxReleaseBottom
(W ReleaseSpilway180 Hydropower - Schedule Rule |Scheder—B | Description:
[l SchedPwr-A
#h Conservation Pavrer Generation Requirement
[E MaxReleaseBottom s
g ReleaseSpillway!80 Monthly Tatal 50,000
MlnRI-Dwned Wanth (MR ggggg
: ) I 60,0007
B Minimum Jan E0000.0 % i
[l MaxReleaseBottom Feb 60000.0 40'000_
B Inactive ar E0000.0 :
Apr 50000.0 30,000 +—————
tdany 40000.0 Jan  May Sep  Jan
Jun 34000.0
Jul 35000.0 Power Generation Pattern. ..
Aug 35000.0
Sep B0000.0
Ot B0000.0
Moy 20000.0
Dec 20000.0
| ok |[ cancet |[ oy |
% Reservoir, Editor, E|
Reservoir Edit Operations Zone Rule IF_Block
Reseryoir |Jab|anica V| Description |Jab|anica reservoir C]| (W] 3007 )m)
| Physical| Qperations | Observed Data
Cperation Set |Hydr0p0wer8chedule 1 V| Description |Releases nat permited under Minimum curve E]|
Zone-Rules | Rel Alloc. | Outages | Stor. Gredit | T cted Elev|
il Flood Control AET ot
Il
[ MaxReleaseBotiom Storage Zane | inimurn | Description [:]|
B ReleaseSpillway1 80 || Function af
Date ;]
[ SchedPw-A | | [pene
Conservation =
[ MaxReleaseBottom Date Tap Elevation {m) e
[ ReleaseSpillway1 80 01Jan 245.0(»
[® MinRel-Diverted 31dan 2450 &y
[ SchedPwr-B 01Feh 280.7 265
A iniraum 2BFeb 250.7| - | = 2607
[l MaxReleaseBottom 01 Mar 2543 T 256
o, inactive 31 Mar 254 3w % 2504
o 0 | £
: w i
01 May 263.0 &0
31 May 2630 235
01Jdun 2641 230 I el
a0Jun 2641 3 Jan Mar May Jul Sep Moy
Zone Sort Elevation |:|

| ok |[ cancet |[ oy |
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Reservoir  Edit Operations Zone Rule IF_Block

Reservoir | japlanica « | Description |japianica reservair O W] zor7|][m]
| Physical| Qperations | Observed Data
Cperation Set |Hydr0p0wer8chedule 1 V| Description |Releases nat permited under Minimum curve E]|

Zone-Rules | Rel Alloe. | Outages | Stor. Credit | Dec. Sched. | Projected Eley|

il Flood Control

[E MaxReleaseBattom ) SO
1§ ReleaseSpiltwayign || HUIE bame: |MaxReleaseBott0m | Description: |Max. release Bottorn Qutlet=10 E]|

B SchedPwr-a

#A Consenvation Function of. |Date | Define...
MaxReleaseBottom e
gReleaseSpillwaWSD LmIELDE; Interp.: |Linear &

Operates Release From: Jahlanica-Controlled Outlet-Bottom

@ MinRel-Diverted 7593
ma
[l SchedPwr-B Drate Release (cms) 5067
@ hinimum 01Jan 0.0[~l %027
- 2 0.0 T T T T T
o inactive Jdan Mar May Jul Sep Mow
[] Period Average Limit
] Haour of Day Multiplier
[] Day of Week Multiplier
[ RisingiFalling Condition
A Seasonal Variation Edit...
| ok |[ cancet |[ oy |
% Reservoir, Editor, B|
Reservoir Edit Operations Zone Rule IF_Block
Reservoir | japlanica « | Description |japianica reservair O W] zor7|][m]
| Physical| Qperations | observed Data|
Cperation Set |Hydr0p0wer8chedule 1 V| Description |Releases nat permited under Minimum curve E]|

Zone-Rules | Rel Alloe. | Outages | Stor. Credit | Dec. Sched. | Projected Eley|

il Flood Control

[ MaxReleaseBotior || DI0VAHE Z0Ne Inactie | Description Ul
ReleaseSpillway1 20 i
g SchedefA ! Function of | Date | pefine...
Conservation -
[E MaxReleaseBottom Date Top Elevation ()
[ ReleaseSpilwaytgo || |[01Jan 2350| A 275
@ minRel-Diverted 270
W SchedPwr-B 265
# hdinimum e 260
[l MaxReleaseBottom T 256
£ 250
5 245+
2404
235
230 1
3 Jan Mar May Jul Sep Mov

Zone Sort Elevation |:|

| ok |[ cancet |[ oy |
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Alternativa B (Raspored 2 / Schedule 2)

X Reservoir Editor D_(|
lR_eservoir Edit Operations Zone FRule IF_Elock -
Resenair | Jaglanica w| Description |Japlanica resenoir O] (W) 207 [[])(m)

| Physical| Cperations | opserved Data|
Cperation Set |Hydr0p0wer80hedule 2 V| Description |Releases until 40 m3's permited under Minimum curve E]|

Zone-Rules | Rel Alloc. | Outages | Stor. Credit | Dec. Sched. | Projected Eley|

B MaxReleaseBattom Storage Zone |F|00d Cantrol | Cescription E]|
B ReleaseSpillway180

Function of | pat
[l SchedPwr-A | S5 | Define...

# Conservation

W MaxReleaseBottom Date Top Elevation () oo
[E ReleaseSpillway1a0 || |01Jan 270.0{m
[ MinRel-Diverted 27
W SchedPwr-B 2657
o Minimurm = 260
B MaxReleaseBottom = A
W MinRel-Diverted = 250
A inactive Z 545
* 240+
A3fa
230 T T T T T
Jan Mar May Jul Sep Moy
w
Fone Sort Elevation l:l
[_ Ok ] ’ Cancel l [ Apply ]
M Reservoir Editor D_(|
Reservair Edit  Operations Zome Rule IF_Block
Resenair |Jab|anica V| Description |Jab|anica reservair C]| (][] 3017 [w](m)
| Physical| Operations | opserved Datal
Operation Set |Hydropower80hedule 2 V| Description |Re|eases until 40 m3is permited under Minitnum curve E]|

Zone-Rules | Rel. Alloc. | Outages || Stor. Credit | Dec. Sched. | Projected Eley|

- ;UUMU Cﬁ?nltrnl . Cperates Release From: Jablanica-Diverted Qutlet
axReleaseBottom i
[ ReleaseSpillway180 (RIS eI |MinReI-Divened | Deseibten | E]|
[l SchedPwr-A ” :
BR Conservation Function of. |Date | Defing...
MaxReleaseBattom A ’—|
g ReleaseSpillway180 Limit Type: Interp.: | Linear b
MinRel-Diverted " 3
g SchedPwr-B Date Release (cms) E ﬁ'i-
& Minimurm o1Jan d00jal & oo
| MaxReleaseBatiurn 3 a0s I —
[~ Wniir Jan Mar May Jul Sep How
o [nactive
[ Petind Awerage Limit
[ Haur of Day Multiplier
[[] Day of Week Multiplier
[ Rising/Falling Condition
v Seasonal Yariation Editss

[_ Ok ” Cancel ” Apply ]
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Alternativa C (Krivulja upravljanja energijom 1/ Power Guide Curve 1)

_i‘. Reservoir Editor

Reservoir  Edit Operations Zone Rule IF_Block

Reserair |Jab|anica ~ | Description |Jab|anica resemoir

0l W@ 07 @160

| Physical| Operations | opserved Data|

Operation Seat |Hydr0p0wer PGEC 1

v| Description |Power Guide Cune- Releases not permited under Minimum EH

Zone-Rules | 8l Alloc. | Dutages | tted Eley|
Flaod Caontral inti
[E MaxReleaseBottom B i | | Description C]|
W ReleaseSpilway180 || Function of
Dat
B SchedPw-A Date | [ pefine
Conservation -
B MaxReleaseBottom Date Tap Elevation i{mj —
B ReleasaSpillway! 80 01Jan 270.0|~ -
B MinRal-Divarted i
B HydmPwrGC 265
¥R Minimurm £ 2607
[l MaxReleaseBottam = 255
o [nactive = 2504
I 2457
W 2404
2348
230 T T T T
s Jan May  Sep
Zone Sort Elevation |:|
I QK l l Cancel ] l Apply

l

¥ Reservoir Editor,
Edit

Reservair Operations Zome Rule IF_Block

Reservoir |Jab|anica

| Physical| Operations | opserved Datal

v| Description |Jab|anica reservoir

3

0] [Wla]) 2or7 [w]n)

Operation Set |Hydropower PGCH

V| Description |PowerGuide Curve- Releases naot permited under Minimum E]|

Zone-Rules | Rel. Alloc. | Outages || Stor. Credit | Dec. Sched. |
wh Flood Cantral Cperates Release From: Jahlanica-Power Plant
[ MaxReleaseBottom e o i BmE
[ ReleaseSpillway180 yaropower- Fawer Gulde Lurve UElHydronrGC |
[l SehedPuwe-A Description: | E]|
o™ Conservation
B MaxReleaseBottom Zone at Top of Pawer Pool
B ReleaseSpillway180 —
@ MinRel-Diverted Zone atBoftom of Power Fool (=0
o Mini % Power Storage Flant Factar (%) o 1007
inirmum = i
: T 80
[l MaxReleaseBottom 0.0 0.0/l £
e 50.0 ol & oo
ol 700.0 100.0 =
E 40
o
& 207
0 T T T T T T T 1
1] 20 40 60 80 100
B Flant Factor (%)
2 ’ Power Generation Pattern... ]
[ Ok ] ’ Cancel l [ Apply

l
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Alternativa D (Krivulja upravljanja energijom 2 / Power Guide Curve 2)

_?. Reservoir, Editor, DZ|

Reservoir  Edit  Operations Zone Rule IF_Block

Reserair |Jab|anica V| Description |Jab|anica reserair

| Physical| Cperations | opserved Data|

0] [ 35073100

Cperation Set |Hydr0p0werPGC 2 V| Description |Releases until 40 m3's permited under Minimum curve EH
Zone-Rules | Rel Alloc. | Outages | Stor. Credit | Dec. Sched. |
Flood Contral inti
§ MaxReleaseBottam Storage Zone | | Description E]|
W ReleaseSpillway!80 || Function of
Date
[ SchedPur-4 | | [oefre.. |
# Conservation =
W MaxReleaseBottom Date Top Elevation {m)
[E ReleaseSpillway1a0 || |01Jan 270.0]~ &
[ MinRel-Diverted 270
B HydroPwrGs 265
o Minimurm = 260
B MaxReleaseBottom = A
W MinRel-Diverted 2 250
A inactive 2 45
240
A5
230 T T T T T
Jan Mar May Jul Sep Moy
v
Fone Sort Elevation l:l
[ Ok ] ’ Cancel l [ Apply ]
M Reservoir Editor D_(|
Reservair Edit  Operations Zome Rule IF_Block
Resenair |Jab|anica V| Description |Jab|anica reservair C]| (][] 3017 [w](m)
| Physical| Operations | opserved Datal
Operation Set |HydropowerPGC 2 V| Description |Re|eases until 40 m3is permited under Minitnum curve E]|

Zone-Rules | Rel. Alloc. | Outages || Stor. Credit | Dec. Sched. |

L ;UUMU Cﬁ?nltrnl . Operates Release From: Jahlanica-Diverted Cutlet
axReleaseBottom i
@ ReleaseSpillwayigp || WS ame: |MinReI-Divened | DS | E]|
[l SchedPwr-A ” :
BR Conservation Function of. |Date | Defing...
MaxReleaseBattom A ’—|
g ReleaseSpillway180 Ll hte: Interp.: {Linear 18
MinRel-Diverted " 3
g HydroPwrGC Date Release {cms) E ﬁ'i-
& Minimurm o1Jan d00jal & oo
| MaxReleaseBatiurn 3 a0s I —
[ it Jan Mar May Jul Sep How
o [nactive
[ Petind Awerage Limit
[ Haur of Day Multiplier
[[] Day of Week Multiplier
[ Rising/Falling Condition
v Seasonal Yariation Editss
[ Ok ] ’ Cancel l [ Apply ]
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Alternativa E (Krivulja upravljanja energijom 3 / Power Guide Curve 3)

_i Reservoir Editor,

Reservoir  Edit  Operations Zone Rule IF_Block

Resenoir [ Japlanica

v| Description |Jab|anica reseroir

0] W@ 307 @)

X

| Physical| Qperations | Opserved Data|

Operation Set |Hydr0p0wer PGC 3

B MaxReleaseBottom

# Conservation

[l ReleaseSpillwayl 80

V| Degcripti0n| E]|
Zone-Rules | Rel. Alloc. || Outages || Stor. Credit| Dec. Sched. | Projected Elev]
Storage Zone |F|00d Control | Diescription | C]|

Function of |Date

| Define...

B MaxReleaseBottom Date Top Elevation {m} 2?5
B ReleaseSpiltway180 || |01dan 270.0|A
W MinRel-Diverted 270 ™
------ [H HydroPwrGC 2857
o Minimum = 260
18 MaxReleaseBottom = e
[l MinRel-Diverted 2 2504
™ Inachive g 3454
& 240
235
230 T T T T T
Jan Mar May Jul Sep Moy
v
Zone Sort Elevation |:|
[ (0]34 l [ Cancel ] ’ Apply

|

_i‘. Reservoir Editor,

Reservoir  Edit  Operations Zone Rule IF_Block

Reservoir |.Jab|anica

V| Description |.Jab|anica resenoir

0] W& 307 @)

| Physical| Onerations | Opserved Data|

B ReleaseSpillwayl 80
[l SchedPwr-a

M concercaion

[l MaxReleaseBottom
[l ReleaseSpillwayl 80
@ MinRel-Diverted

o finimum

T MaxReleaseBottom
@ MinRel-Divertad
o inactive

Operation Set |Hydr0p0wer FPGC3 V| Description | E]|
Zone-Rules | Rel. Alloc. || Outages || Stor. Credit | Dec. Sched. || Projected Eley|
# Flood Contral 7 N
Conservation
1 MaxReleaseBattom Storage Zone | | Description E]|

Function of |Date

Date Top Elevation {m)
01Jan 2EB.5 (A
31 Mar I6B.5|
01Apr 268.0
30Jun 268.0
01.Jul 2699
31 AUg 269.9
015ep 268.0
305ep 268.0(
010Cct 2665
3 0ct 2665
01 Moy 262.95
J0Moy 262.95
01Dec 266.5
3 Dec 266.5 |

Zane Sort Elevation |:|

Elevation {m)

2745
270
265
260
255
240
245
240
285
230

T T T T T
Jan Mar May Jul Sep Moy

| Define...

QK

H Cancel ”

Apply
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5. HE Grabovica

W Reservoir Editor B|
Reservoir  Edit
Resenoir |Grab0vica V| Description |Grab0vica resenoir E]| (1][a] 1 of?!@@
Phsical |gperatiuns!l Observed Data
Grahovica
Pool
7 Dam at Neretva Caomposite Release Capacity
Q Controlled Outlet-Spillwa
=4 Power Plant Elevation...| Controlle... | Uncontra...| Total {c...
Tailwater 145.0 380.0 0.0 sa0.0)a| 1647
145.0 380.0 0.0 380.0 £ 1807
148.5 393.2 0.0 393.2 = 1567
149.0 415.5 0.0 415.5| | = 1527
149.5 447.9 0.0 447.9 & 1487
150.0 493.4 0.0 493.4 e e T T
150.5 539.8 0.0 539.6 1,5003,000
151.0 59z, 1 0.0 coz. 1|0 Flow (ems)
151.5 653.1 0.0 653.1
152.0 716.3 0.0 716.3
152.5 775.6 0.0 775.6
153.0 653, 1 0.0 653.1
153.5 929.4 0.0 029.4
154.0] 1,015.0 0.0/ 1,015.0
154.5] 1,098.7 0.0 1,098.7
155.0] 1,189.3 0.0 1,189.3
155.5| 1,278.0 o.o| 1,278.0
156.0] 1,373.0 0.0] 1,373.0 e
e "n = — "A — & Lahel Pasition: |MORTH hd
< | [*

[ QK l l Cancel ] Apply
3¢ Reservoir Editorn B|
Reservoir  Edit  Pool

RESEV‘_"UirlGrabovica V| Description |Grab0vica reservair E]l (W][«]) 1 017 [] (M)
Ehwsical |Qperati0ns!l Observed Datal
A\ Grabovica Grabovica-Fool
=57 Dam at Meretva (® Linear Interpalation O Conic Interpolation  [nitial Conie Depth (m I:I
Q Controlled Outlet-Spillwa
E‘"g__?"izr”z::{;tr Elevation Storage Area
{rm (a3} tha)
125.00 0.00 ~ 160
127.50 175000.00 T 1507
130.00 457000.00 < 140
132.50 1020000.00 = 130
135.00 1739000.00 &l
137.50] 2550000.00 (20 s s o
140.00]  3614000.00 L L e
14250 4500000.00 Star (m3)
145.00 6499510.00 7l
14550  GB20626.00 B
146.00 7169662.00 o 1507
146.50 T519087.00 < 140
147.00]  7878180.00 £ 1301
147.50 8247017.00 ol
146.00]  8625673.00 120 T
148.50]  9014224.00 £t 2l A
149.00 9412748.00 Area (undef)
< | & 140.00 10240012.00 bt
Qe l ’ Cancel Apply
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Reservoir  Edit  Dam

Resenvoir | Grahovica

v| Description |Grabo\rica raservair

0] W 1o [

Physical |gperati0ns|l Observed Data

A Grabovica Grabovica-Dam at Neretva
i 8 Pool
=7 el ) Elevation attop of dam (m) | lsg_gl
-4 Controlled Outlet-Spillwa
E!O Power Plant Length at top of dam {m) | |
o Tailwater
Caomposite Release Capacity
Elevation Controlled | Uncontrolled Tatal
{rm) {cms) {tms) {cms) 1627
145.0 380.0 0.0 380.0/~| 5 4559
145.0 380.0 0.0 ss0.0/ | B §1505
145.5 393.2 0.0 393.2 = 3
149.0 415.5 0.0 415.5 T T T T TT
149.5 447.9 0.0 447.3|— 0 0 S
150.0 493. 4 0.0 493, 4 Flowy
150.5 539.8 0.0 539.8 (cms)
151.0 592.1 0.0 S92.1
ILHIL b 653.1 0.0 653.1
152.0 7163 0.0 716.3
152.5 775.6 0.0 775.6
153.0 §53.1 0.0 §53.1
153.5 929, 4 0.0 929.4
159 11 1 _N1E 0 n_n 1n1:nv
£ | &
[ ]34 l ’ Cancel l Apply

Reservoir  Edit  Outlet

Resenvoir | Grahovica

v| Description |Grabo\rica raservair

0] W 1o [

Physical |gperati0ns|l Observed Data

A Grahovica
; Pool
=57 Dam at

Meretva

=@ Power Plant
o Tailwater

rolled Ou

Grahavica-Dam at Neretva-Controlled OutletSpillway
Number of Gates ofthis type 2z
Elevation
{rmy 164_ / 7
1.40 284 &, 1B0 7 /
£ 156 /
148.0 0.0 0.0 . = i Wi
1484 .61 f.61 A. uL'j 162
148.0 17.76 17.76 IE ]
149.5 33.95 33.95 33 1487
150.0 40,44 56,60 5B, e |
15048 £3.93 79.91 74. 4 400_ AUl
151.0 7487 106.03 106. Capacity (trms)
151.4 85.81 135.34 136.
152.0 95.0 156.44 168,
1524 104.7 175.44 1497,
15730 113 78 107 7 73R ¥
< | >
Physical Limitations:
Max Rate of Increase {cmsihr)
Max Rate of Decrease {cmsihr) Edit Gate Settings
]34 l ’ Cancel l Apply
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Reservoir  Edit  PowerPlank

Resenvoir | Grahovica « | Description | Granavica reservair O (] 1 or7[][m]

Physical |gperati0ns|| Observed Data|

A %atpaovilca Grabovica-Darm at Meretva-Pawer Plant
..... e

57 Dam at Meretva

‘ Controlled Qutlet-Spillwa

Outlet | Capacity | Efficiency | Station Use | Hyd. Losses|

Mumber of Gates of this type

Elevation ax Capacity Total hax

Tailwater

() {zrms) Capacity
1450 380.0 3800]a| 1607
161.0 380.0 380.0 |
=
> 152
& 7]
TR
144 1 R ]

T
0 100 200 300 400
Capacity {crms)

FPhysical Limitations:

Max Rate of Increase (cmsihr)

Max Rate of Decrease {crmsrhry Edit Gate Settings

]34 H Cancel l Apply

_i Reservoir Editor.

Reservoir  Edit  PowerPlank
Reseryoir |Grabo\rica V| Description | Grahavica reservoir C]| (] 1 017 () m)
M| Qperations || Ohserved Data|
%__%agﬁ‘;ilca Grahovica-Darn at Meretva-Power Plant
E—----%lrg;r:tr;ﬁlrsg%utlet—s;aillwa @I Capacity | Eficiency | Station Use | Hyd. Losges
ER 4 an Installed Capacity (M) | 114|
Wariable Capacity: |Insta|led Capacity with Overload Factor V|
Overload Factor | l|
< |3
[ ]34 ] ’ Cancel Apphy
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_-11. Reservoir Editor.

Reservoir  Edit  PowerPlank

Resenvoir | Grahovica + | Descripion | Granavica reservair O (] 1 or7[][m]
Physical |gperati0ns|| Observed Data
A %atpaovilca Grabovica-Darm at Neretva-Power Plant
- a0
7 Dam at Neretva

Cutlet| Capacity| Efficiency | Station Use || Hyd. Losses
‘ Controlled Qutlet-Spillwa pactty | ” b
Efficiency Method | constant

Tailwater

Constant Efficiency (%) |

[ ]34 ] ’ Cancel Apphy

_-11. Reservoir Editor.

Reservoir  Edit  PowerPlank
Resenvoir | Grahovica + | Descripion | Granavica reservair O (] 1 or7[][m]
Physical |gperati0ns|| Observed Data
A %atpaovilca Grabovica-Darm at Neretva-Power Plant
- oo
=-57 Diam at Meretva - ; i
g Outlet| Capacity| Efficiency| Station Use | by, Losses
‘ Controlled Qutlet-Spillwa | " P N" \"| i
= Station Use Method |an5tam v|
Canstant Station Use (cms) | 0. D|
< | ¥
[ ]34 ] ’ Cancel Apphy
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_i Reservoir Editor.

Reservoir  Edit  PowerPlank

Reservoir |Grabo\rica V| Description | Grabovica reservoir

0 W@ 1o [

Physical |gperati0ns|| Observed Data

A %atpaovilca Grabovica-Darm at Neretva-Power Plant
- o0
7 Dam at Nerstva ) | Outiet| Capacity| Efficieney| Station Uge| Hyd. Losses
-4 Controlled Qutlet-Spillwa
Hydraulic Losses Methad |Cunstant V|
Tailwater
Canstant Hydraulic Loss (rm) | l.nl|
< | =
[ ]34 ] ’ Cancel l Apphy
% Reservoir, Editor rz|
Reservoir  Edit  Taiwater
Resenvoir | Grahovica « | Description | Granavica reservair O (] 1 or7[][m]
Physical |gperati0ns|| Observed Data|
A %atpaovilca Grabovica-Darm at Neretva-Power PlantTailwater
i oo
= < Darn at Meretva Lse Highest Elevation Frorm:
4 Contralled Outlet-Spillwa :
& @ Power Plant [] constant Elevation (m) | |
-4 RN [] Downstrearn Control | V|
Rating Curve
Stage () Discharge (cms)
12222 0.0
12223 B5.0 123157
1227 190.0 £ 123.2-
123.68 3800 = ]
o 122.8
o -
P 12244
T T T T T TT
0 100 200 300 400
T Discharge {cms)
W
Stage Datum (m) a.o
< r |
[ ]34 l ’ Cancel Apply
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_i Reservoir Editor.

Reservoir  Edit Operations Zone Rule IF_Block

Resenvoir | Grahovica « | Description | Granavica reservair O (] 1 or7[][m]

| Physical| Qperations | Obszerved Data|

18 ReleaseSpillway3s

Cperation Set |Hydr0p0werPGC V| Description | E]|
Zane-Rules | Rel. Alloc. | outages | Stor. Credit | Dec. Sched. | Projected Elev]
Starage Zone |F|00d Contral | Desctiption | [:]|

[l MinRelease-40

T8 ReleaseSpilway3s Date Tap Elevation {m)
TH HydroPwrGC 01Jan 161.0)4 12;_
o™ hinirmurm 1
[l MinRelease-40 188
o inactive = 156
= 154
% 1524
& 1507
W 1484
146
144 T T —
e Jdan Mar May Jul Sep Mov

Zone Sopt Elevation |

Function of | pate
@ Conservation | | Define...

[ ]34 l ’ Cancel Apply

_i Reservoir Editor.

Reservoir Edit Operations Zone Rule IF_Block

Reservoir |Grab0\rica V| Description |Grab0\rica reservair E]| (W] 1 or7 () m)

| Physical| Qperations | opserved Datal

Cperation Set |H\,rdr0p0werPGC V| Diescription | E]|
Zone-Rules | Rel. Alloe. | Outages || Stor. Credit|| Dec. Sched. | Projected Eley|
Flood Caontrol inti
8 ReleaseSpiltwayaa StnrageZone| ood Lontro | Descrlp1|0n| E]|
B HydroPwrGC Function of
Dat
™ Conservation | e | Define..
[l MinRelease-40 -
1B ReleasaSpillway3s0 Date Top Elevation {m) e
...... [E HydroPwrEC 01.Jan 161.0) A 1604
o flinimum |
[l MinRelease-40 158
o inactive £ 1567
=ikt
2 152+
o
& 1504
W 1484
1464
144 T T T T T
v Jdan I =y Sep
FZone Sopt Elevation I:I
[ ]34 l ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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Reservoir  Edit Operations Zone Rule IF_Block

Resenvoir | Grahovica

v| Description |Grabo\rica raservair

0] W 1o [

| Physical| Qperations | Observed Data

Conservation

[ MinRelease-40

[E ReleaseSpillway3a0
B HydroPwrzC

o Winimum

o Inactive

Cperation Set |Hydr0p0werPGC V| Description | E]|
Zone-Rules | Rel Alloe. | Outages | Stor. Credit | Dec. Sched. | Projected Eley|
wh Fimd Caontrol ’ Operates Release Fram: Grabovica-Contralled Qutlet Spiltway
T illy e
[ HytroPwiGe Rule Name: |Re|easeSpilIway3BD |Q930”m'0”3 |r-nax. rel 0 if current value <380 E]|

Function of: |Grab0\rica—PO0I Spill Flow, Current Value

Limit Type: Intera.: [Linear

| Define...

Flow (cms) Release (cms)
0.0 0.0]~

3g0.0 0.0

0.0 T T T T T 1
0O 50 100 1500 200 250 300 350 400

Edit...

Releaze (cms)
=1
wa
I

Flow (cm=)

[] Period Average Limit

1 Hour of Day Multiplier m
[ Day ofweek Multiplier
[ RisingfFalling Condition
[] seasanal Variation Edit...

]34 H Cancel l Apply

Reservoir  Edit Operations Zone Rule IF_Block

Resenvoir | Grahovica

v| Description |Grabo\rica raservair

0] W 1o [

| Physical| Qperations | Observed Data

Cperation Set | Hydrapower PGC

hd | Description |

]

Zone-Rules | Rel Alloe. | Outages | Stor. Credit | Dec. Sched. | Projected Eley|

Flood Contral

[E ReleaseSpillway3a0
i”] droP
# Conservation
[ MinRelease-40

[E ReleaseSpillway3a0
B HydroPwrzC

o Winimum

o Inactive

Operates Release From: Grabovica-Power Plant

Hydropower - Power Guide Curve Rule |Hydmpwrgc

Description: |

Zone at Top of Power Pool

Flood Cantrol V
Zone at Bottorn of Power Poal

% Power Storage Plant Factar (%)
0.0 0.0)a
100.0 0.0
100.0 100.0
v

120
100
804
iy
40
20

% Power Storage

[ o s s A |
0 20 40 GO BO 100

Flant Factor (%)

Fower Generation Pattern...

]34 l ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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Reservoir  Edit Operations Zone Rule IF_Block

Resenvoir | Grahovica

v| Description |Grabo\rica raservair

| Physical| Qperations | Observed Data

0] W 1o [

Cperation Set |Hydr0p0werPGC V| Description | E]|
Zane-Rules | Rel. Alloc. | outages | Stor. Credit | Dec. Sched. | Projected Elev]
il Flood Control : s
(& 1
B ReleaseSpillway300 StnrageZone| onsersation | Descrlp1|0n| [:]|
[§ HydroPuwrGC Function of
- Date
- | | [oene.. ]
-~ MinRelease-40 -
[E ReleaseSpillway3a0 Date Top Elevation {m) T
B HydroPwrzC 01Jan 159.0(A e
@ tinimum |
[l MinRelease-40 158
o inactive = 1567
= 1847
2 1524
o
3 1507
W 1484
146
144 T T T T T
w Jan fany Sep
Zone Sopt Elevation I:I
[ ]34 l ’ Cancel l Apply

Reservoir  Edit  Operations Zone Rule IF_Block

Reservoir | Grahovica

v| Description |Grab0\rica resenair

0| W& 1o [

| Physical| Qperations | opserved Datal

Operation Set | Hydropower PGC | Description | ]
Zone-Rules | Rel. Alloc, [ Outages | tor. Credit|| Dec. Sched. | Projected Elev]
Flood Cantrol Operates Release From: Grabovica-Power Plant
[E ReleaseSpillway380 ] R
Rule Mame:! |minRelease-40 Description: | Emvironrmental flow E
W HydraPwr3C
Conservation ; :
i Function of |pate || pefine...
B ReleaseSpilkway380 e
LimiType e [Lnsar )
1§ HydroPwrGe L ¥p inirmum M| R | Linear N F
o hinimurm e a0z
“[H MinRelease-40 Date Release (cms) £ a0
A inactive 01Jan 400/ & s0e]
& WE T T | —
Jan har hEy  Jul Sep MNow
[ Period Awerage Limit Edit...
[ Hour af Day Multiplier
[ Day ofWeek Multiplier
| [RisingFaling Condition
s Seasonal Variation Edit...
L ok J[ cencet || gy

Upravljanje sustavima u normalnim uvjetima
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Reservoir  Edit Operations Zone Rule IF_Block

Resenvoir | Grahovica

v| Description |Grabo\rica raservair

0] W 1o [

| Physical| Qperations | Observed Data

Cperation Set |Hydr0p0werPGC V| Description | E]|
Zone-Rules | Rel Alloc. [ Outages | Stor. Credit|| Dec. Sched. | Projected Elex|
wh '%U{Rd ?U”“UE: T Operates Release Fram: Grabovica-Power Plant
3 eleaseSpilhay :
[ HydroPwioC Hydropower - Power Guide Curve Rule |HydrqurGC |
ﬂ: Conservation Description: | C]|
[l MinRelease-40
[H ReleaseSpillway3a0 || Zone at Top of Power Pool Flood Contral -
i — 120
B vinimum Zone at Bottorn of Power Pool
[l MinRelease-40 o 100
o % Power Storage Plant Factor (%) =
™ inachive 0o ola| S
100.0 il s
@
100.0 100.0 : o
o
= 207
0 T T T T T T 17T
9 0 220 40 &0 80 100
Flant Factor (%)
v [ Fower Generation Pattern...
[ ]34 l ’ Cancel l Apply

Reservoir  Edit  Operations Zone Rule IF_Block

Reservoir | Grahovica

v| Description |Grab0\rica resenair

0| W& 1o [

| Physical| Qperations | opserved Datal

[l ReleaseSpillway3gn
T HydroPwr3C

™ Conservation

[l MinRelease-40

Operation Set | Hydropower PGC | Description | ]
Zone-Rules | Rel. Alloc, [ Outages | tor. Credit|| Dec. Sched. | Projected Elev]

Flood Control =
g ontn StnrageZone|Mlnlmum | Descrip1i0n| C]|

Function of |Date

[ pefine...

B ReleaseSpillwayaso Date Tap Elevation (m)
B HydroPwrGC 01Jdan 154.5/A 12;_
= Jinimum] 5
[l MinRelease-40 158
el Inactive "é“ 1564
= 154+
% 1624
Z 1507
EFEE
146
144 T T T 7T
v Jan LEY Sep
Zone Sort Elevation |:|
| ok || cancel Apply

Upravljanje sustavima u normalnim uvjetima
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% Reservoir, Editor

Reservoir  Edit

Operations Zone  Rule  IF_Block

Resenvoir | Grahovica

v| Description |Grabo\rica raservair

0] W 1o [

| Physical| Qperations | Obszerved Data|

#A Conservation

[E MinRelease-40

1B ReleaseSpillway3a0
------ B HydroPwrzC

o Winimum

[l MinRelease-40

=)

Cperation Set |Hydr0p0werPGC V| Description | E]|
Zone-Rules | Rel Alloc. [ Outages | Stor. Credit|| Dec. Sched. | Projected Elex|
o E lood Conirg, Storage Zohe |Inacti\re | Desctiption | [:]|

Function of |Date

| Define...

Date

Top Elevation {m}

01Jan

145.0]a

Zone Sopt Elevation I:I

162

160
1589
= 156

154+
1529
160
1487
146

Elevation {m

144

Jdan

T T T T T
ay Sep

ok ||

Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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6. HE Salakovac

Reservoir  Edit

Reseanmir |Sa|akovac

v| Descrigtion |Sa|ak0vac resenvoir

0] [ 7o)

Ehwsical |gperati0ns!l Observed Datal

Pool
-5 Dam at Meretva
Q Controlled Outlet-Spillwa
@ Contralled Outlet-Bottorn
=4 Power Plant
Lo Tailweater

Salakovac

Composite Release Capacity

Elevation...| Contralle... | Uncontra...| Total {c..
76.5 540.0 0.0 5400~
77.1 540.0 0.0 sa0.0| | £ 1297
78.0 552.1 0.0 ssz.1|l =

o 100+

79.0 564.9 0.0 564.9 = |
§0.0 578.85 0.0 578.8 E a0
51.0 594.7 0.0 594.7 HE TTTTTTTIT
82.0 611.2 0.0 611.2 0 300 600 800
83.0 622.1 0.0 (50 1L Flowe fcrms)
4.0 632.9 0.0 532.9
85.0 640.0 0.0 640. 0
a0.0 579.1 0.0 579.1
95.0 708.1 0.0 708.1
100.0 734.3 0.0 734.3
105.0 759.1 0.0 759.1
110.0 781.3 0.0 781.3
115.0 802.9 0.0 802.9
115.2 503.6 0.0 503.6
is.of s06.sl 0.0l 80865 Lavetosiion

[o]54 H Cancel ] Apply

% Reservoir Editor

Reservoir  Edit  Pool

Resanmir |Sa|ak0vac

v | Descrigtion |Sa|ak0\rac resenvoir

0] W@ 7er /@

Ehwsical |Qperati0ns!l Observed Datal

A\ Salakavac Salakovac-Pool

=57 Dam at Neretva () Linear Interpalation O Conic Interpalation I:I

4 Controlled Outlet-Spillwa
4 Controlled Outlet-Bottorn — T p—
& '?‘ﬁiﬂ:{; ) m3) (ha) 130

77.50 0.00 ~ 120
20.00 350000.00 1 & 0005
§2.50 §00000.00 < 1007
85.00 1300000.00 & 907
g7.50)  2100000.00 e
90.00 3300000.00 G e o L s
9250 5000000.00 — o
8500  7000000.00 Stor (m3)
ar.s0|  8400000.00 130
100,00 1Z000000.00 120
10250 1600000000 o 107
105,00 20000000.00 < 100
107.60]  25000000.00 L 80
110,00 30077918.00 sl
110.50]  31199978.00 FiS e
111.00]  32347259.00 2 6 b e
111.60]  33519952.00 Area (undef)

< | ¥ 11200 34718367.00 &

Qe H Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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Reservoir  Edit  Dam

Resenvoir | galakovac

v| Description |Sa|akovac rasemair

0| W@ 7o [0

Physical |gperati0ns|l Observed Data
A Salakovac Salakovac-Darm at Meretva
: Faol
= d ) Elevation attop of dam (m) | 124, —,-l
@ Controlled Outlet-Spillwa
-4 Contralled OutietBottom || Length at tap of dam (m) | |
=4 Power Plant
4 Tailwater Composite Release Capacity
Elevation Controlled | Uncontrolled Tatal
{rm) {cms) {tms) {cms) 1204
76.5 540.0 0.0 540.0 ”~ E T
77.1 540.0 0.0 540.0 T g 100
78.0 552.1 0.0 552.1 = a0
79.0 564,39 0.0 564,49 TTTTTTTT
0.0 578.8 0.0 5786.8| 05U & S
51.0 594.7 0.0 594.7 Flo
82.0 611.2 0.0 611.2 (cms)
53.0 622.1 0.0 g22.1
§4.0 632.39 0.0 632.9
85.0 640.0 0.0 £540.0
90.0 679.1 0.0 679.1
85.0 708.1 0.0 708.1
100.0 734, 3 0.0 734, 3
10E 1N L . | n_n hr i = . | A
< | &
]34 l ’ Cancel l Apply
% Reservoir Editor B|
Reservoir  Edit  Cutlet
Resetvair |Sa|ak0\rac V| Deescription |Sa|ak0\rac resenmir [:]| (W][«] ror7|w](m)
Ehwsical |Qperations|l Observed Data|
Q %Iakovac Salakovac-Dam at Meretva-Controlled Outlet-Spillway
ced ) Paal
57 Dam at Neretva Mumber of Gates of this type 1
Controlled Qutl - -
4 Controlled Qutlet-Battom Elevation Max Capacit
& Powet Plant {rm) For Gate Se 7
; 124
""" @ Taitwater 25.00 50.00 75.00 .
1224
116.2 0.0 0.0 ~| £ 1204
116.0 22.31 22.31 20 2 4qe]
116.5 4417 4417 4 3
117.0 9.3 £9.3 L 1167
1175 93.04 103.52 10 e e !
118.0 116.27 138.92 13 a -'-100 Sy G
118.5 13386 181.74 18 Capacity (cms)
118.0 1483 22437 27
119.5 161.14 27436 27
120.0 172.92 30826 Ell
1705 189 N5 237 17 o7 o
< | | >
FPhysical Limitations:
Max Rate of Increase (cmsthr)
Max Rate of Decrease (sms/hn EaltegieSetinos
]34 l ’ Cancel l Apply

Upravljanje sustavima u normalnim uvjetima
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% Reservoir, Editor

Reservoir  Edit  Outlet

X

Resenvoir | galakovac

v| Description |Sa|akovac rasemair

0| W@ 7o [0

Physical |gperati0ns|l Observed Data

A Salakovac
&) Poal
=57 Dam at Neretva
& Contralled Qutlet-Spillwa
e 3 ontralled Cutlet-Bottom
=4 Power Plant

Salakovac-Dam at Meretva-Contralled Outlet-Eottom
MNumber of Gates of this type 1
i
Elevation Max Capacity Total Max
{rmy cms) Capatity 130
TE.A 0.0 0.0 ~ 120+
Al 0.m 0.0
= 1107
8.0 12.1 121 E
79.0 248 248 = 1007
20.0 38.8 38.8 o g4
g81.0 a4.7 54.7 a0
a2.0 71.2 71.2| — T
a3.0 a2.1 821 i] 100 200 300
240 929 929 ;
Capacity {cms
g5.0 100.0 100.0 RRClizEms)
40.0 138.1 139.1
95.0 168.1 168.1
100.0 184.3 1943
108.0 2181 2191 |32
FPhysical Limitations:
Max Rate of Increase (cmsthr)
Max Rate of Decrease {cmsihry Edit Gats Seftinas
[ ]34 l ’ Cancel l Apply

_;(1. Reservoir Editor

Reservoir  Edit  PowerPlant

X

Reservoir |Sa|ak0\rac

v| Description |Sa|ak0\rac resenir

0 W@ rer 3100

Ehwsical |Qperations|l Observed Data|

A\ Salakovac
& Poal
57 Dam at Neretva

-4 Contralled Outlet-Bottom

; Q Controlled Outlet-Spillway

Salakovac-Dam at Meretva-Power Plant

Outlet | Capacity | Efficiency | Station Use | Hyd. Losses|

Elevation Max Capacity Total Max
() {erns) Capacity
110.0 §40.0 gan0|a|  124]
1247 540.0 540.0 1204
E i
= 116
m d
=
108 I L
1] 200 400 GO0
Capacity (cms)
e
FPhysical Limitations:
Max Rate of Increase (cmsihn
Max Rate of Decrease {cmsihi Edit Gate Settings
]34 l ’ Cancel l Apply

Upravljanje sustavima u normalnim uvjetima
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_i Reservoir Editor.

Reservoir  Edit  PowerPlank
Resenvoir | galakovac +| Description | galakovac resenoir O W] 7or7[m][m]
Physical |gperati0ns|| Observed Data
A %I;kovlac Salakovac-Darn at Meretva-Power Plant
- o0
57 Dam at Neretva i ; .
Qutlet| Capacity | Efficiency | Station Use | Hyd, Losses
% Controlled Outlet-Spillway I_I | \,-'" " i
% Controlled Outlet-Bottom Installed Capacity (M) | 21.3|
4 Taitwater Wariable Capacity: [Installed Capacity with Overload Factar v
Owetload Factar | l|
[ ]34 ] ’ Cancel Apphy

% Reservoir Editor,

Reservoir  Edit  PowerPlant
Reseryoir |Sa|ak0\rac V| Description | gajakovac resemvoir [:]| (W][a] 7 olem@
Physical |Qperations|| Ohserved Data|
Q %HKUVGC Salakovac-Dam at Meretva-Power Plant
&) Paal
7 Dam at Neretva _ | Outlet|| Capacity| Eficiency | Statian Use | Hyd. Losses
-4 Controlled Qutlet-Spillway
-4 Contralled Outlet-Bottom Efficiency Method | Gonstant |
P4
Tailwater Constant Efficiency (%) | 92|
[ ]34 ] ’ Cancel Apphy

Upravljanje sustavima u normalnim uvjetima
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_i Reservoir Editor.

Reservoir  Edit  PowerPlank
Resenvoir | galakovac +| Description | galakovac resenoir O W] 7or7[m][m]
Physical |gperati0ns|| Observed Data
A %I;kovlac Salakovac-Darn at Meretva-Power Plant
- a0
‘7 Dam at Neretva _ | outlet| capacity| Emciency| Station Use | Hyd, Losses
& Controlled Outlet-Spillway
% Contralled Outlet-Bottom Station Use Method |Cnnstant v|
Caonstant Station Use (cms) | 0. D|
[ ]34 ] ’ Cancel Apphy

% Reservoir Editor,

Reservoir  Edit  PowerPlant
Resetvair |Sa|ak0\rac V| Description | galakovac reservoir [:]| (W][«] 7 or7[](m)
Physical |Qperations|| Ohserved Data|
Q %Iakovac Salakovac-Dam at Meretva-Power Plant
&) Paal
*7 Dam at Neretva _ | Outlet|| Capacity| Eficiency | Station Use| Hyd. Losses
-4 Controlled Qutlet-Spillway
-4 Contralled Outlet-Bottom Hydraulic Losses Method |Constant v|
P4
Tailwater Caonstant Hydraulic Loss () | l.24|
[ ]34 ] ’ Cancel Apphy

Uprav

lianje sustavima u normalnim uvjetima
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_i Reservoir Editor.

Reservoir  Edit  Taiwater

X

Reservoir |Sa|akovac V| Description |Sa|akovac rasemair

0| W@ 7o [0

Physical |gperati0ns|l Observed Data

A %I;kovlac Salakovac-Darm at Meretea-Fower Plant-Tailwater
0o
=57 Dam at Meretva Use Highest Elevation Fram:
‘ Controlled Qutlet-Spillway . I:l
4% Contralled Outlet-Bottorn L] Constant Elevatian m)
okt [ Downstream Cantral
' T By
Rating Curve
Stage (rm) Discharge {(tms)
74.39 0.0]A N
78.4 180.0) £
79.3 360.0) | & 7867
201 540.0 = TQ.Q:
& 78.8
=2 J
784+
T T T T T
0 200 400 60O
T Discharge {cms)
w
Stage Datum (rm} 0. D|
[ ]34 l ’ Cancel l Apply
¥ Reservoir Editor E|
Reservoir  Edit  Operations Zone Rule IF_Block
Resetvair |Sa|ak0\rac V| Deescription |Sa|ak0\rac resenmir [:]| (W][«] ror7|w](m)
| Physical| Qperations | opserved Datal
Operation Set | Hydropower PGC | Description | ]
Zone-Rules | Rel. Alloe. | Outages || Stor. Credit|| Dec. Sched. | Projected Eley|
A ok
Flaod Control
8 ReleaseSpiltways40 Storage Zone | ood L.ontro | Description | E]|
[H ReleaseBottom540 || Function of
1H HydroPwrGC |Date | [M
# Conservation -
1H MinRelease-40 Date Top Elevation {m) o
1B ReleaseSpillwaysdn ||| 01Jan 1247~ o
B ReleaseBottom540 j
TE HydroPwrGoc 122
o Minimurm £ 1207
[l MinRelease-40 = 1187
A inactive &= 1167
£ 1147
ELIE R 2
110
108 T T T T T
e Jdan Mar May Jul Sep Mov
Zone Sort Elevation I:I
[ ]34 l ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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IF_Black.

Reservoir  Edit  Operations Zone Rule

Resenvoir | galakovac

| Physical| Qperations | Observed Data

v| Description |Sa|akovac rasemair

0| W@ 7o [0

Cperation Set |Hydr0p0werPGC V| Description | E]|
Zohe-Rules | Alloc. | Outages | Stor.
wh Fimd Caontrol , Operates Release From: Salakovac-Contralled Qutlet-Spillway
] illways o
B ReleaseBotomaan || Rule Mame: |Re|easeSpiIIway54D |Qescr|pt|on: |Max. rel=0 if current value =540 E]|
[l HydroPwrGC : :
& Conservation Function of. |Sa|ak0\rac-PO0I Outflow, Current Yalue | Define...
[E MinRelease-40 o
: Limit Type: Interp.: [ L
[l ReleaseSpillwayadn || = i sl | MR Linear b = 083
B ReleaseBottom540 5 053
[ HydroPwrGe Flow (crms) Release (cms) ﬁ 023
o hiinirmum 0.0 0.0}~ 2 0.0 T T T T T
...[f MinRelease-40 540.0 0.0 ©  § 00 200 300 400 500 60O
o inactive Flow (sms)
eriod Average Limi it..
[] Period A Lirnit Edit
our of Day Multiplier
CH f Diay Multipli Ed
[ Day of inie ek Multiplier
ising/Falling Canditian
[ Rising/Falling Condit
easonal Variation it..
¥l s | Variati Edit
[ ]34 l ’ Cancel l Apply
% Reservoir Editor B|
Reservoir  Edit  Operations Zone Rule IF_Block

Reservoir |Sa|ak0\rac

| Physical| Qperations | opserved Datal

v| Description |Sa|ak0\rac resenir

0 W@ rer 3100

B HydroPwrGC

# Conservation

[ MinRelease-40

[E ReleaseSpillway5dn

Operation Set | Hydropower PGC | Description | ]
Zone-Rules | 8l. Alloc. | Outages | Stor. Cre v

Flood Cantrol Operates Release From: Salakovac-Cantrolled Outlet-Bottam

[E ReleaseSpiltway540 ) S

5 sy || Rule Name: | ReleaseBottoms40 | Deseription: |Max. rel=0 if current value =540 =]

Function of: |Sa|akovac-PouI Outflow, Current value

| Define...

Limit Type: Interp.: [Lingar

w047
[E ReleaseBottam&4n e
B HycroPwrGe Flow {cms) Release (cms) 2 fis
o Minimum 0.0 0.0|~ 2 0.0 T T T T T
[l MinRelease-40 540.0 0.0 5 0 f00  IOD 300 400 SO0 GOD
o inactive Flaw {ems=)
[] Period Average Limit Edit...
1 Haur af Day Multiplier
[ Day of'week Multiplier
[ RisingfFalling Condition
w

Edit...

[1 Seasanal Variation

]34 Apply

J|

Cancel l

Upravljanje sustavima u normalnim uvjetima
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Reservoir  Edit Operations Zone Rule IF_Block

Reservoir |Sa|akovac V| Description |Sa|akovac rasemair

0| W@ 7o [0

| Physical| Qperations | Observed Data

Cperation Set |Hydr0p0werPGC V| Description |

]

Zone-Rules | Rel Alloe. | Outages | Stor. Credit | Dec. Sched. | Projected Eley|

#h Flood Control Operates Release From: Salakovac-Power Plant
[E ReleaseSpillways4n ;
B ReleaseBotom&4n Hydropower - Power Guide Curve Rule |Hvdr0PwrGC |
‘-. gnseiun Description: |PowerGuide Curve E]|
@ MinRelease-40 Zone at Top of Power Pool
g Eg:g:ggggﬂgﬁ;igu Zone at Bottorn of Power Pool :EE
: ? HVerPWFGC % Power Storage Plant Factar (%) % o
@ hinimum = 9
[l MinRelease-40 103.3 gg = G0
o hactive - = T
100.0 100.0 £ 40
= 207
0 T T T T T T 17T
9 0 20 40 BO A0 100
Flant Factor (%)
v [ Fower Generation Pattern...
[ ]34 l ’ Cancel l Apply

Reservoir  Edit  Operations Zone Rule IF_Block

Reservir |Sa|ak0\rac V| Description |Sa|ak0\rac resenir

0 W@ rer 3100

| Physical| Qperations | opserved Datal

Operation Set | Hydropower PGC | Description | ]
Zone-Rules | Rel. Alloe. | Outages || Stor. Credit|| Dec. Sched. | Projected Eley|
Flood Contral 2
C i ikt
1§ ReleassSpillway540 Storage Zone | ansenation | Description E]|
@ ReleaseBottom540 || Function of
B HydroPwrGC |Date | [M
- ;
T8 MinRelease-40 Date Tap Elevation ()
[ ReleaseSpillways4a || |01dan 123.0/A EE_
[l ReleaseBottam540 ]
B HydraPwrGc 122
o Minimurm £ 1209
[l MinRelease-40 = 1187
A inactive = 1167
£ 1141
5 2
110
108 T T T T T
w Jan fany Sep
[ ]34 l ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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Reservoir  Edit Operations Zone Rule IF_Block

Resenvoir | galakovac « | Description | galakovac resenoir O W] 7or7|m][m]

| Physical| Qperations | Observed Data

Cperation Set |Hydr0p0werPGC V| Description | E]|

Zane-Rules | Rel. Alloc. | outages | Stor. Credit | Dec. Sched. | Projected Elev]

#h Flood Control Operates Release From: Salakovac-Power Plant
[l ReleaseSpillway540 ] o
B ReleaseBotiomsan || Rule Mame: |MinReIease-4D |Qescr|pt|on. |Envirunmenta|ﬂ0w E]|
[l HydroPwrGC I
@& Conservation unction o. |Date | Define...
GEEEE | i rpe e
[l ReleaseSpillwayadn || = LS Vinimum | NSRS Linear |
@ ReleaseBottoms40 ' an 2
[ HydroPwrGe Date Release (cms) % .07
@ hinimum g1Jan 0.0/ A1 & s
[l MinRelease-40 & el T T T
o Inactive Jan har hay  Jul  Sep Mow
[] Period Average Limit Edit...
1 Hour of Day Multiplier m
[ Day of inie ek Multiplier
| [RisingsFalling Conditian
¥ Seasanal Variation Edit...

[ ]34 l ’ Cancel l Apply
¥ Reservoir Editor B|
Reservoir  Edit  Operations Zone Rule IF_Block

Resetvair |Sa|ak0\rac V| Deescription |Sa|ak0\rac resenmir [:]| (W][«] ror7|w](m)
| Physical| Qperations | opserved Datal
Operation Set | Hydropower PGC | Description | ]

Zone-Rules | Rel. Alloe. | Outages || Stor. Credit|| Dec. Sched. | Projected Eley|

Flood Control e
1§ ReleassSpillway540 Storage Zone |ru1|n|mum | Description | E]|

[E ReleaseBottom540

Function of |nigte
[ HydroPwrGo | | Define...

#™ Conservation -
[ MinRelease-40 Date Top Elevation ()
[ ReleaseSpillways4n ||| 01Jan 118.5/A EE_
[l ReleaseBottam540 1
[ HydroPwrGo 122
ﬂ: inimum E 120
[l MinRelease-40 = 118
o Inactive = 116
1147
5 2
110
108 T T T T
w Jan fany Sep
[ ]34 l ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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% Reservoir, Editor

Reservoir  Edit  Operations Zone Rule

IF_Black.

Resenvoir | galakovac

| Physical| Qperations | Obszerved Data|

v| Description |Sa|akovac rasemair

0| W@ 7o [0

[l HydroPwrGC
¥ Conservation

# hdinimum
[l MinRelease-40

Function of |Date

Cperation Set |Hydr0p0werPGC V| Description | E]|
Zone-Rules | Rel Alloc. [ Outages | Stor. Credit|| Dec. Sched. | Projected Elex|
o E lood Conirg, Starage Zone |Inactive | Descliption | [:]|

| Define...

Date

Top Elevation {m}

01Jdan

110.0]

Zone Sort Elevation I:I

—

Elevatian {m

126
1244
1229
1204
1184
1164
1144
1124
110
108 T T T T T
Jan Mar May Jul Sep Mov

]34 J ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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7. HE Mostar

% Reservoir Editor

Reservoir  Edit

Resenyoir |Mostar

&

v| Descrigtion |Mostarresewoir

0] [ 4o @)

Ehwsical |gperati0ns" Observed Datal

Mostar
Pool
=57 Dam at Meretva Composite Release Capacity
Q Controlled Outlet-Spillway
@ Contralled Outlet-Bottorn Elevatio... | Caontrall... | Uncantr... | Total {c...
=4 Power Plant 5k 360.0 0.0 360.0|~ &0

4 Tailwater 54.0 360.0 0.0 360.0| || E m:
55.0 360.0 0.0 360.0 g .
5.0 360.0 0.0 360.0 =R
57.0 360.0 0.0 360.0 E i
58.0 360.0 0.0 360.0 e T s S T ]
59,0 360.0 0.0 360.0 1,5003,000
50.0 360.0 0.0 360.0 Flow {crns)
6l.0 360.0 0.0 3e0.0—
52.0 360.0 0.0 360.0
£3.0 360.0 0.0 360.0
54.0 360.0 0.0 360.0
£4.5 360.0 0.0 360.0
55.0 380.1 0.0 380.1
66.0 450.0 0.0 450.0
57.0 5449.9 0.0 549.9
£7.5 £35.0 0.0 £35.0
e 720000 7a00l | 1 aperson

[ 614 H Cancel ] Apply

% Reservoir Editor

Reservoir  Edit  Pool

Resenvoir |Mostar

V| Descrigtion |Mostarresewoir

Ehwsical |Qperati0ns" Observed Datal

& Mostar

=-57 Dam at Neretva
4 Controlled Qutlet-Spillway

Mostar-Paoal

(& Linear Interpalation

(3 Conic Interpalation

E}: goovr:fter?ﬁ:n?utletﬂoﬂom Elevation Storage Area
£ ' Tailwrater () (m3y (ha)
85.00 0.00 ~ 80
56.00 30000.00 1 = m:
58.00 120000.00 =
f0.00 JE0000.00 L gn
62.00 550000.00 T
64.00 920000.00 U e R A
G6.00]  1550000.00 el
f8.00 2350000.00 Stor (m3)
70.00 3210000.00
72.00 4550000.00 80
74.00 G020000.00 =]
£ 70
76.00 8190000.00 = =l
78.00]  10920000.00 | & &0+
80.00[ 1424000000 b
S [ ]
2 4 65 & 10
Area (undef)
W
Qe H Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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Reservoir  Edit  Dam

Reserair |Mnstar v| Description |Mnstarreser\rnir

0| W) o7 [0

Physical |gperati0ns|l Observed Data

Mastar-Dam at Meretva

Elevation at top of dam (m) | Bl_gl
4% Contralled Outlet-Bottom || Length attop of dam (m) | |
=4 Power Plant
Caomposite Release Capacity
Elevation Controlled | Uncontrolled Total
{rm) {cms) {cms) {cms) BT
SEe 360.0 0.0 3a0.0|~| 5 70
54.0 360.0 0.0 360.0|[ 7| B Egp
55.0 360.0 0.0 360.0 = B
565.0 360.0 0.0 360.0 ST
57.0 360.0 0.0 360.0] 00 SO
58.0 360.0 0.0 360.0 Flcr
59.0 360.0 0.0 360.0 (cms)
60.0 360.0 0.0 360.0
61.0 360.0 0.0 360.0
62.0 360.0 0.0 360.0
63.0 360.0 0.0 360.0
64,0 360.0 0.0 360.0
64,5 360.0 0.0 360.0 3
AL N n_1 n_n n_1
[ Ok l ’ Cancel l Apply

Reservoir  Edit  Cutlet

Resenvoir |ru105tar v| Description |Mostarreser\mir

0 W@ o 3100

Ehwsical |Qperations|l Observed Data|

Q Mostar Mostar-Dam at Neretva-Controlled Outlet-Spillway
Paal
am at Meretva umber of Gates of this type
v [n] t Merety Mumhber of Gat fthis ty 3
s JContralled Outl =
-4 Controlled Qutlet-Battom Elevation
=4 Power Plant t
-4 Tailwater 1.00 2.00 300

B4.5 0.0 0.0 ia| €
65.0 6.7 B.7 4 u;.j
66.0 2813 300 3
67.0 433 63.3 i B
62.0 50.3 0.0 120— i
63.0 BG.7 110.0 14 8 400_ w8
700 723 128.3 171 Capacity (tms)
71.0 7813 141.7 14:
72.0 25.0 154.3 210
730 1.7 166.7 22E
74N (K TR0 N Tar Y

< | >

Physical Limitations:

Max Rate of Increase {cmsihr)

Max Rate of Decrease (omsfhr) EHliCRIeSEnnGs

]34 l ’ Cancel l Apply

Upravljanje sustavima u normalnim uvjetima
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Reservoir  Edit  Outlet

Reserair |Mnstar v| Description |Mnstarreser\rnir

0| W) o7 [0

Physical |gperati0ns|l Observed Data

A Mostar Mostar-Darn at Neretva-Controlled Cutlet-Bottorn

8 Pool

=57 Dam at Meretva MNumber of Gates afthis type 1
& Contralled Qutlet-Spillway = :
B 3 Controlled Outlet-Bottom EEaton I 3R,
-4 Power Plant {rm For Gate Setti
25.00 50.00 75.00
53.8 0.0 0.0 (A g,
54.0 1.0 2.0 Y ﬁ
55.0 4.0 8.0 £
56.0 6.5 14.0 17 a0
E { IR I T PN N B T U

2;3 1?2 1223 gE 0 40 80 120 160 200
58.0 14.0 29.0 LM Capacity (tms)
60.0 16.0 33.0 al
61.0 18.0 36.5 5
62.0 200 40.0 a1
RN 717 47 A [

< | >

Physical Limitations:

Max Rate of Increase {cmsihr)

Max Rate of Decrease {cmsfhr) Edit Gate Settings

H Cancel l Apply

Reservoir  Edit  PowerPlant

Resenvoir |ru105tar v| Description |Mostarreser\mir

0 W@ o 3100

Ehwsical |Qperations|l Observed Data|

Q Mostar Wostar-Dam at Meretva-P ower Plant
Paal

S Dam at Neretva Outlet | Capacity | Efficiency | Station Use | Hyd. Losses|

: Q Controlled Outlet-Spillway

-4 Contralled Outlet-Bottom Mumber of Gates of this type
- ' ah

Elevation as Capacity Total Max

() {erms) Capacity
0.0 360.0 360.0 o
78.0 3600 360.0
E
&
i

78

7B

T4
72

70

T T T T T 1
0 100 200 300 400

Capacity (cms)
-
Fhysical Limitations:
Max Rate of [ncrease (cmsthr)
Max Rate of Decrease {cmsihi Edit Gate Settings
]34 l ’ Cancel l Apply

Upravljanje sustavima u normalnim uvjetima
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_-11. Reservoir Editor.

Reservoir  Edit  PowerPlank
Reservoir | mostar « | Description |mostar reservoir O (W] 4or7|m][m]
Physical |gperati0ns|| Observed Data
A Mostar Maostar-Dam at Meretva-Power Plant
&) Pool
- o0
57 Dam at Neratva i ; ;
Outlet| Capacity | Efficiency | Station Use | Hyd. Losses
& Contralled Qutlet-Spillway l_l | Y” " i
% Controlled Outlet-Bottom Installed Capacity (M) | 54,5|
4 Taitwater Wariahle Capacity. [Installed Capacity with Overload Factor v
Overload Factor | l|
[ ]34 ] ’ Cancel Apphy

% Reservoir Editor,

Reservoir  Edit  PowerPlant
RBSEN_Dir|MUStar V| Diescription |wostar resenoir [:]| (W][«@] 207 |]m)
Physical |Qperations|| Ohserved Data|
A Maostar Wostar-Dam at Meretva-P ower Plant
o Pool
*7 Dam at Neretva _ | Outlet|| Capacity| EMtiency | Station Use | Hyd. Losses
-4 Controlled Qutlet-Spillway
-4 Contralled Outlet-Bottom Efficiency Method |anstant v|
P4
Tailwater Constant Efficiency (%) | 92|
[ ]34 ] ’ Cancel Apphy
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_i Reservoir Editor.

Reservoir  Edit  PowerPlank

Resenioir | postar

0| W@ o7 [0

v| Description |Mostar reservoir

Physical |gperati0ns|| Observed Data
A Maosptar | Mostar-Darn at Neretea-Power Plant
- a0
‘7 Dam at Neretva _ | outlet| capacity| Efciency| Station Use | Hyd. Losges
& Controlled Outlet-Spillway
% Contralled Outlet-Bottom Station Use Method |angtam v|
Canstant Station Use (cms) | 0. D|
[ ]34 ] ’ Cancel Apphy

% Reservoir Editor,

Reservoir  Edit  PowerPlant

Reseroir | mostar

0] W@ sorr 3100

v | Description |Mostar reservair

Physical |Qperations|| Ohserved Data|
A MSUStaf Mostar-Diarm at Meretva-Fower Plant
o Foal
7 Dam at heretva ) | Outlet| Capacity| Efficiency| Station Use | Hyd. Losses
-4 Controlled Qutlet-Spillway
-4 Contralled Outlet-Bottom Hydraulic Losses Method | Ganstant |
P4
Tailwater Constant Hydraulic Loss {m) | . 5|
[ ]34 ] ’ Cancel Apphy
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_i Reservoir Editor.

Reservoir  Edit  Taiwater

X

Reserair |Mnstar v| Description |Mnstarreser\rnir

0| W) o7 [0

Physical |gperati0ns|l Observed Data

A Mostar
& Poal

Mastar-Dam at Meretva-Power Plant-Tailwater

=-57 Dam at Meretva
‘ Controlled Qutlet-Spillway
4% Contralled Outlet-Bottorn

=4 Power Plant

Llse Highest Elevation From:

FlconsanEmatorion [ |

[] Downstream Contral

r 3T er
Rating Curve
Stage (m) Discharge (cms)
53.44 0.0j~ 1z
53.45 50.0 B
5431 120.0 s A1
55.41 240.0 = 807
56.3 300| - | F o]
67 .4 3100.0 e B
a2 T T T T T
- 0 1500 3,000
Discharge {crms)
v
Stage Datum (m) D.D|
[ ]34 l ’ Cancel l Apply

% Reservoir Editor,

Reservoir  Edit  Operations Zone Rule IF_Block

X

Resenvoir |ru105tar v| Description |Mostarreser\mir

0 W@ o 3100

| Physical| Qperations | opserved Datal

Operation Set | Hydropower PGC v | Description |Power Guide Curve ]
Zone-Rules | Rel. Alloe. | Outages || Stor. Credit|| Dec. Sched. | Projected Eley|
A i
Flaod Cantral
8 ReleaseSpiltwayas Storage Zone | ood L.ontro | Description | E]|
[H ReleaseBottom360 || Fynction of
1H HydroPwrGC |Date | [M
# Conservation -
E MinRelease-50 Date Top Elevation (m)
1B ReleaseSpillway3g0 || 01Jan 78.0]A P
B ReleaseBottom 360 _
TE HydroPwrGoc 764
o Minimurm S
@ MinRelease-50 = 74
w [=
™ inachive = 4
@ 73
w -
il
T T T T T
w Jan Mar May Jul Sep Mov
[ ]34 l ’ Cancel Apply
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Reservoir  Edit Operations Zone Rule IF_Block

Reserair |Mnstar v| Description |Mnstarreser\rnir

| Physical| Qperations | Observed Data

0| W) o7 [0

Cperation Set |Hydr0p0werPGC V| Description |P0werGuide Cure E]|
Zohe-Rules | Alloc. | Outages | Stor.
wh Fimd Caontrol , Operates Release Fram: Mostar-Cantralled Qutlet-Spillway
7e il 2
B ReleaseBotomasn || FUIE Lame: |Re|easeSpilIway3BD |Q930”m'0”3 |r-nax. rel=0if current value <360 E]|
[l HydroPwrGC : .
& Conservation Function of: |M05tar—F‘00I Outflow, Current Value | Define...
[E MinRelease-50 S
: Limit Type: Interp.: [ L
B ReleaseSpillway360 || = o Masimurm | MR Linear b = 083
B ReleaseBottom 360 e
[ HydroPwrGe Flow (crms) Release (cms) ﬁ 023
o hiinirmum 0.0 0.0}~ 7T T T T
...[f MinRelease-50 360.0 0.0 ©  § 50 100 150 200 250 300 350 400
o inactive Flow (sms)
[] Period Average Limit Edit...
1 Hour of Day Multiplier m
[ Day ofweek Multiplier
[ RisingfFalling Condition
*| [ seasonal Variation Edit...
[ ]34 l ’ Cancel l Apply
% Reservoir Editor B|
Reservoir  Edit  Operations Zone Rule IF_Block

Resenvoir |ru105tar v| Description |Mostarreser\mir

| Physical| Qperations | opserved Datal

0 W@ o 3100

Operation Set | Hydropower PGC v | Description |Power Guide Curve ]
Zone-Rules | Rel Allos. | Outages | Stor. Gre 1l
Flood Cantrol Operates Release From: Mostar-Controlled Qutlet-Bottom
B ReleaseSpiltway36i ) e
7 2 Rule Name! |ReleaseBottom360 Description: | Maw. rel=0 if current value =360 E
B EE tto
[ HydroPwriGc . .
4 Conservation Function of: |Mostar—PouI Outflow, Current Value | Define...
[l MinRelease-50 A
: Lirnit Type: Interp.: [
[ ReleaseSpillwayaan || = 0o (Maximum TR [Linear v 7 007
B ReleaseBottam 360 E
B HycroPwrGe Flow {crms) Release (cms) 2 fis
o Minimum 0.0 0.0|~ BT T T T T 7T
[l MinRelease-50 360.0 0.0 5 0 s0 100 150 200 250 300 350 400
o inactive Flaw {ems=)
[] Period Average Limit Edit...
1 Haur af Day Multiplier
[ Day ofiwe ek Multiplier
[ RisingiFalling Condition
| [ seasonal Variation Edit...

]34 Apply

J|

Cancel l
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Resenioir | postar

v| Description |Mnstarreser\rnir

Reservoir  Edit Operations Zone Rule IF_Block

0| W) o7 [0

| Physical| Qperations | Observed Data

Cperation Set |Hydr0p0werPGC V| Description |P0werGuide Cure E]|
Zone-Rules | Rel Alloc. [ Outages | Stor. Credit|| Dec. Sched. | Projected Elex|
- '%U{Rd ?U”“UE: g s Operates Release From: Mostar-Power Plant
eleaseSpilhway .
B ReleaseBotom360 Hydropower - Power Guide Curve Rule |HydrqurGC |
e JHydroF Description: | E]|
o Conservation
[E MinRelease-50 Zone at Top of Power Pool Flood Caontrol A
B ReleaseSpillway360 — 120
[§ ReloascBotiomagn || 20N at Bottom af Pawer Paol
[l HydroPwrG o z 100
! % Power Storage Plant Factor (%) =
o hinirmum @ B0+
: 0.0 0.0] =)
------ B MinRelease-50 000 ool | @ B0
. Inactive 100.0 100.0 = e
[
o
= 207
0 T T T T T T 17T
L o 20 40 &0 B0 100
Flant Factor (%)
v [ Fower Generation Pattern...
[ ]34 l ’ Cancel l Apply

Reseroir | mostar

v | Description |Mostar resemoir

Reservoir  Edit  Operations Zone Rule IF_Block

0 W@ o 3100

| Physical| Qperations | opserved Datal

B ReleaseSpilway360
[E ReleaseBottom 360
[l HydroPwrisC

Operation Set | Hydropower PGC v | Description |Power Guide Curve ]
Zone-Rules | Rel. Alloe. | Outages || Stor. Credit|| Dec. Sched. | Projected Eley|
Elgad conity. Storage Zone |Cunser\rati0n | Description | E]|

Function of |Date

| pefine...

o :
W MinRelease-50 Date Tap Elevation {m)
: 73
B ReleaseSpillway3ga || 01Jan 7TaA 7
B ReleaseBottam 360 774
B HydraPwrGc ot
i Minirmurm E 751
[l MinRelease-50 z 74
Inactive 2
- % 73
o T2
717
7a
2] T T T T T
w Jan Mar May  Jul Sep Mo
Zone Sort Elevation |
[ ]34 l ’ Cancel Apply
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Resenioir | postar

Reservoir  Edit Operations Zone Rule IF_Block

v| Description |Mnstarreser\rnir

0| W) o7 [0

| Physical| Qperations | Observed Data

Cperation Set |Hydr0p0werPGC V| Description |P0werGuide Cure E]|
Zane-Rules | Rel. Alloc. | outages | Stor. Credit | Dec. Sched. | Projected Elev]
#h Flood Control Operates Release Fram: Mostar-Power Plant

[l ReleaseSpillway360 ] e

B ReleaseBotomasn || FUIE Lame: |MinReIease—50 |Q930”m'0”- |Envir0nmentalﬂ0w E]|

[l HydroPwrGC
A Conservation

B ReleaseSpillway3s0

Function of: |Date

| Define...

. 0.4
B ReleaseBottom 360 " 502
1§ HydroPwrGe Date Release (cms) % 50.0:
o fdinimum 01Jan 500(a| @ 4024
: —| 2 48]
[l MinRelease-50 & T T T T
o Inactive Jan har hay  Jul  Sep Mow
[] Period Average Limit Edit...
1 Hour of Day Multiplier m
[ Day of inie ek Multiplier
| [RisingsFalling Conditian
¥ Seasanal Variation Edit...
[ ]34 l ’ Cancel l Apply

% Reservoir Editor,

Reservoir  Edit  Operations Zone Rule IF_Block

Reseroir | mostar

v | Description |Mostar resemoir

0 W@ o 3100

| Physical| Qperations | opserved Datal

Operation Set | Hydropower PGC v | Description |Power Guide Curve ]
Zone-Rules | Rel. Alloe. | Outages || Stor. Credit|| Dec. Sched. | Projected Eley|
Flood Contral =
Minirmum inti
1§ ReleassSpillway360 Storage Zone | | Description | E]|

[E ReleaseBottom 360
B HydroPwrGC

# Conservation

[ MinRelease-50

[E ReleaseSpillway360
B ReleaseBottam 360
B HydraPwriGc

= Ehlinimum

o inactive

Function of |Date

| pefine...

Date

Top Elevation (mj

01Jan

72.0

|>

Zone Sort Elevation

-1
w

- =
~ @
1

7B

=1 =
=
|

Elesvation (rm)
)
()
1

~
(%]

71

70

59 T T T T T
Jan Mar May Jul Sep howv

Cancel

ok || Apply

Upravljanje sustavima u normalnim uvjetima
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% Reservoir, Editor

Reservoir  Edit Operations Zone Rule IF_Block

Reservoir | mostar + | Description |mostar reservoit O W] 4or7|m][m]
Cperation Set |Hydr0p0werPGC V| Description |P0werGuide Cure E]|
" Zone-Rules | Rel Alloc. | Outages | Stor. Credit][ Dec.Sched |[Projected Elev]

o E lood Conirg, Storage Zohe |Inacti\re | Desctiption | [:]|

Function of |Date

[l HydroPwrGC

#A Conservation

Diate Top Elevation {m)
01Jan TO0[ A

# hdinimum
[l MinRelease-a0

Zone Sopt Elevation |

| Define...

4

78
771
76
E 757
5 74
T 73

=72
71

70

] T T T T T
Jan Mar May  Jul Sep RNowv

QK J ’ Cancel

Apply

Upravljanje sustavima u normalnim uvjetima
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8. HE Trebinje |

% Reservoir Editor

X

Reservoir  Edit
Resenoir | Bileca v | Description |gileca resenvoir O] [(Wa] 4 or4[m](m]
Physical |gperations | Observed Data|
Bilaca
Fool
Dam at Trebisnjica Composite Release Capacity
Q Controlled Outlet-Spillway
% Controlled Outlet-Bottom autlet Elevatio... | Controll... | Uncontr... | Total {c...
@ HPP Trebinje | 300.0 150.0 0.0 150.0| A it
“p Tailwater 305.0 150.0 0.0 1so.0) | & 4
310.0 150.0 0.0 150.0 g 3607
315.0 150.0 0.0 150.0 = 320+
320.0 150.0 0.0 150.0 ] -
325.0 150.0 0.0 150.0 Sl e i o i e e
330.0 150.0 0.0 150.0) 0 300 600 900
335.0 150.0 0.0 150.0 Flow (sms)
340.0 150.0 0.0 150.0
345.0 150.0 0.0 150.0
348.0 150.0 0.0 150.0
350.0 158.0 0.0 158.0
355.0 172.5 0.0 AT 5
360.0 153.0 0.0 153.0
365.0 191.5 0.0 191.5
370.0 137.5 0.0 197.5
375.0 202.5 0.0 202.5
son.o]a07.af 0.0 S07.0lg] Lasarposton
QK ] ’ Cancel ] Apply

_?. Reservoir Editor

Reservoir  Edit  Pool
Reserair | Bileca ~| Description |gileca reservoir O W] 4oi4 M)
Physical |Qperati0ns |I Observed Data|
A Bileca Bileca-Poul
&) (R
7 Dam atTrebisnjica @ Linear Interpolation O Conic Interpolation I:I
49 Controlled Outlet-Spillway
_ LY Controlleq Qutlet—Boﬁom outlet e Storage e
=4 HPF Trebinje| : <
i ' Tailwater {mj (rm3) (hay T
300.00 0.00 ~ g0y
301.00 80000.00 = 360
302.00  160000.00 3 =
303.00]  250000.00 2 320
304.00]  340000.00 il
305.00]  430000.00 R
306.00]  540000.00 NI
307.00 FE0000.00 Stor {m3)
308.00]  780000.00
308.00]  900000.00 400
310.00]  1020000.00 |
311.00]  1160000.00 § e
312.00]  1300000.00 B 3304
313.00]  1510000.00 3
314.00]  1740000.00 B0 T T
315.00)  2000000.00 2 4 6 810
316.00]  2300000.00 Area (undef
317.00 ZE20000.00 B’
QK ] ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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_?. Reservoir Editor

Reservoir  Edit  Dam
Resenvoir | Bilgca ~| Description |gileca reservoir O (W] 4ot |w]m)
Physical |Qperati0ns H Observed Data|
Bileca-Dam at Trebisnjica
Elevation at top of dam {m) :
@ Controlled Outlet Spillway | 400.0]
4 Controlled Outlet-Bottom outlet Length attop of dam (m) | |
=4 HPF Trebinje|
-4 Tailwater Composite Release Capacity
Elevatian Cantralled | Uncantrall... Tatal
(rmy (cms) {tms) {tms) 400
300.0 150.0 0.0 150.0(A| 5 g5
305.0 150.0 0.0 150.0 W E T
& = 320
310.0 150.0 0.0 150.0 i -
315.0 150.0 0.0 150.0 OTTTTTTI 1717
320.0 150.0 0.0 150.0 9 300 G0 900
325.0 150.0 0.0 150.0 Flarwy
330.0 150.0 0.0 150.0 (cms)
335.0 150.0 0.0 150.0
340.0 150.0 0.0 150.0
345.0 150.0 0.0 150.0
345.0 150.0 0.0 150.0
350.0 155.0 0.0 158.0
355.0 172.5 0.0 172.5
A0 1 n n_n 1 n b
(0]34 ] ’ Cancel ] Apply
X Reservoir Editor X

Reservoir  Edit  Outlet

Resenoir | Bileca

Ehwsical |gperati0ns ” Observed Data|

v| Description |Bi|eca reservoir

O] (la) orefw](n) “

Bileca-Dam at Trehisnjica-Contralled Qutlet-Spillwary
Mumber of Gates of this type 1
Elevatian
=4 HPP Trehinje | )
w4 Taitwater 0.10 0.20 0.30
385.0 0.0 0.0 ~ §
34952 5.0 10.0 i u;'j
395.4 73 14.6
395.6 8.4 16.9 .
3958 9.4 1849 3
3596.0 10.51 21.0 i L CEU
34962 11.3 227 i Capacity (crms)
3496.4 12.1 243 ]
396.6 12.8 259 ]
396.8 1R 274 ¢
a7 N 144 780 L
< | >
Physical Limitations:
Max Rate of Increase (cmsthr)
Max Rate of Decrease {(cmsthr) Edit Gate Seftings
Ok ] ’ Cancel ] Apply

Upravljanje sustavima u normalnim uvjetima
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_?. Reservoir Editor

Reservoir Edit  PowerPlant

Resenoir | Bileca

Ehwsical |gperati0ns ” Observed Data|

Reservoir  Edit  Outlet
Resenmit |Bileca V| Description | gileca reservair E]| (W][a] 4 0f4|@@
Physical |Qperati0ns H Observed Data|
A ?}Iepca | Bileca-Dam at Trehisnjica-Contralled Sutlet-Eottorn outlet
i 0o
57 Darn at Trehisnjica Murnber of Gates ofthis type 1
@ Controlled Outlet-Spillway -
=% JContral tlet-Bottam outlet Elevation
=4 HPF Trebinje| i)
w4 Taitwater 10.00 20.00 30.00
300.0 0.0 0.0 ~ %
305.0 4.9 9.1 i ﬁ
3100 7.1 13.3
3150 8.3 16.5 1
3200 10.0 18.9
325.0 11.2 21.2 ] :
3300 12.2 23.0 ] Capacity (tms)
335.0 13.2 248 i
3400 14.0 26.4 ]
345.0 14.9 25.0 ]
AN N 15 78 76 77 228
£ >
FPhysical Limitations:
Max Rate of Increase {(cmsthr)
Max Rate of Decrease {(cmsthr) Edit Gate Seftings
[ (0]34 ] ’ Cancel ] Apply
X Reservoir Editor |3_<|

v| Description |Bi|eca reservoir

O] (la) orefw](n) “

N %epca | Bileca-Dam at Trehisnjica-HPP Trehinje |
1 ils]
7 Dam atTrebisnjica Outlat | Caparity| Efficiency | Station Use | Hyd. Losses|
4 Controlled Outlet-Spillway
Mumber of Gates ofthis type
Elevation Max Capacity Total Max
() {cms) Capacity 410

348.0 150.0 150.0]a| 4007
360.0 168.0 168.0 3804
355.0 1725 172.5 E 380
360.0 183.0 183.0 5 370
365.0 191.5 191.5 w3604
3rn.o 197.5 197.5( 0 350
3740 2024 2025 340 ——
380.0 207.0 207.0 0 50 100 150 200
385.0 212.0 212.0 Capacity (cms)
390.0 216.0 216.0
395.0 2200 220.0
400.0 2740 2740/

Physical Limitations:

Max Rate of Increase {cmsthr)

Max Rate of Decrease {cmsthr) Edit Gate Seftings

(0]34 ] ’ Cancel ] Apply

Upravljanje sustavima u normalnim uvjetima
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% Reservoir Editor

Reservoir  Edit  PowerPlant

Resenair |Bileca v| Description | gileca reservair

O (W] 4ot |w]m)

Physical | operations | Observed Datal

A ?}Iepca | Bileca-Dam at Trehisnjica-HFF Trebinje |
i oo
@ Darn at Trabisnjica | outiet| Capacity | Emciency| Station Use | Hyd. Losses
@ Controlled Outlet-Spillway
-4 Contralled Outlet-Bottom outlet || | Installed Capacity (M) | 171|
ER 4HPF Trehinje |
@ Taitwater Wariahle Capacity [Function of Reservair Elevation ]
Elevation {m) Capacity (v
351.00 88.00| A 400
360,00 103,20 = -
370.00 120.20 = 380+
350,00 137.10 = 3
390.00 154.10 & 3604
400,00 171.00 L TTTTTTTT7T
90 120150 180
Capacity (M)
A
L Ok ] ’ Cancel Apply

% Reservoir Editor

Reservoir Edit  PowerPlant

Resenair |Eli|eca v| Description |gileca reservoir

O] (la) ore|w](m)

Physical |gperati0ns | Ohzerved Data
faX %epca | Bileca-Dam at Trebisnjica-HPP Trebinje |
£ oo
7 Dam at Trebisnjica Outlet| Capacity| Eficiency | Station Use | Hyd. Lasses
4 Controlled Outlet-Spillway
€ Controlled Outlet-Bottom outlet|| | Effciency Method |Con91ant v|
=R gHFP Trehinje |
w4 Tailwater Constant Eficiency (%) | .LDD|
[ (0]34 ] ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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% Reservoir Editor

Reservoir  Edit  PowerPlant
Resenvoir |Bilgca ~| Description |gileca reservoir O (W] 4ot M)
Physical | operations | Observed Datal
fay ?}Iepca | Bileca-Dam at Trehisnjica-HPP Trehinje |
L a0
W Darn at Trabisnjica | outiet|| capacity| Emciency| Station Use | Hyd Losses
@ Controlled Outlet-Spillway
-4 Contralled Outlet-Bottom outlet || | Station Use Method |angtam v|
ER 4HPF Trehinje |
-4 Tailwater Constant Station Use {cms) | a. g|
[ (0]34 ] ’ Cancel Apply

% Reservoir Editor

Reservoir Edit  PowerPlant

Resenoir | Bileca v | Description |gileca resenvoir O] (0] 4ot w0
Physical |gperati0ns | Ohzerved Data
faX %epca | Bileca-Dam at Trebisnjica-HPP Trebinje |
) oo
7 Dam at Trebisnjica | outlet| Capacity | Efficiency | Station Use | Hyd. Losses
4 Controlled Outlet-Spillway
€ Controlled Outlet-EBottom outlet|| | Hydraulic Losses Method |anstant v|
=R gHFP Trehinje |
w4 Tailwater Constant Hydraulic Loss (rm) | a. D|
[ (0]34 ] ’ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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% Reservoir Editor

Reservoir  Edit  Tailwater

Reserir | gileca

Physical | operations | Observed Datal

V| Desctiption |gileca reservoir

O (W] 4ot |w]m)

Q: Bileca
&) Pool
=57 Darn at Trebisnjica
L Controlled Outlet-Spillway
Q Controlled Outlet-Bottom outlet
=4 HPE Trehinje |

£ ' Tai "

Bileca-Dam at Trebisnjica-HPP Trehinje |-Tailwater

Use Highest Elevation From:

Constant Elevation ()

[ Downstream Contral

[] Rating Curve

Stage (m) Dizscharge {cms)
A 68
. B4+
=
= B0
&
= 55:
52 T T T T 1
0 1,500 3,000
Discharge (cms)
hd
Stage Datum {m) 1.0
L (0]34 J[ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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Alternative B1

M. Reservoin, Editor |§|
Reservoir  Edit  Operations Zome Rule IF_Block

E:ilEu::a v| Description |E|ileca resenvoir [:]| (M][«a] & of4!@[£]
 Physical| Operations | Opserved Datal

Operation Set |Operatinn591—5ileca-51 V| Description |F'Ian Trehinje | fones D|

Zone-Rules | Rel Alloc. || Outages | Stor. Credit | Dec. Sched. | Projected Eley|

-~
- [l HES Trebinje -4

-l ReleaseSpilkway224 ;
-l ReleaseBottom224 PRI |Date | Define...
-l MaxRelBileca _
#A Conservation-Brown Date Top Elevation {rm)
[l ReleaseBottom224 01.Jan 400,0] A
- [l ReleaseSpillway224 |||31Dec 400,0 400 ;
[l HS Trebinje 4 o B
- el oy
-[l ReleaseBottom224 360
[l ReleaseSpiltway224 o
[l MinHPP-HE-73
@ Elue 3204
-l ReleaseBottarn224 200
[l ReleaseSpillway224
[l MinHPP-HS-30 280 T T T
A \fhite Jan Mar day Jul Sep Mow
[l MinHPP-HS-30
# MinEnergy
[l IrrigationFlow
[ MinFlow
W Minimurm
[l IrrigationFlow

i Inactive Zone Sort Elevation I:l

Storage Zone |F|00d Control | Description E]|

420

Elevatian {rm)

l Ok ] [ Cancel Apply
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‘1'{1.. Reservoir. Editor;

Reservoir  Edit  Operations Zome Rule IF_Block

Reser\_fnir|5i|eca + | Description |Bi|eca T, [:]| (][« 40f4§@[£]
 Physical| Qperations | opserved Datal

QOperation Set |Operatinn591—5ileca-51 V| Description |F'Ian Trehinje | fones [:]|
Zone-Rules |.i:{':1i..f5.553-:. [ oo
# Flood Contral Operates Release From: Bileca-HPF Trehinje |

™ RH= Trehinje -4

~[H ReleaseSpilway224 || Hygropower - Schedule Rule |HS Trehinje 1-4 | Description; O
-l ReleaseBottorn224

[l MaxRelBileca Power Genetation Reguirernent
@ Conservation-Brown 128,500

8 ReleaseBottorn224 Monthly Total 128,000

[l ReleasaSpillway224 it (MW 177600

[l HS Trebinje 4 = ]

Jan 1272240  127.000

W rellow = 126.500

[l ReleaseBottom224 Feb 127224,0 g

[l ReleaseSpillway2 24 Mar 1272240 -

B MinlPP-HS-78 Apr 12722400 125500+

May 1272240 Jan May Sep Jan

#m Blue

-l ReleaseBottarn224 Jun 127224,0

[l ReleaseSpillwayz24 Jul 1272240 Power Generation Pattern...
|i MinHPP-HS-30 ALlg 1272240
™ White Sep 127224,0
WA MinEneroy Moy 127224,0

W IrrigationFlow Dec 127774,0

[l MinFlow
# Minimum

[l IrrigationFlow
o inactive
[8]4 ] [ Cancel Apphy
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‘1'{1.. Reservoir. Editor;

Edit

Reservair Operations Zone Rule IF_Block

Resenvoir | gileca

| Physical | Dperations | Observed Data |

~ | Description |Bi|eca resemnair

0] (] 4ot (m))

QOperation Set |Operatinn591—5ileca-51 V| Description |F'Ian Trehinje | fones [:]|
Zone-Rules |.i:{':'-,i..f3.!53!:.liC'A'SGER | stor 2. Sched Ii.i:‘il'.':jf_‘:’.‘tﬂ:'} Elev|
#™ Flood Control Operates Release Fram: Bileca-Caontralled Outlet-Spillway

[l HS Trebinje |-& : o

[ B i Rule Narne: |Re|easeSpiIIwa\;224 | Description: |Max. rel. 0 if current value =224 [:]|
-l ReleaseBottom?24 : _

[l MaxRelBileca Function of. |Bi|eca-CnntrnIIed Outlet-Spiltway Flow, Current Walue | Define..
@ Conservation-Brown e ; ; o

Lirmit Type: Interp.:

-l ReleaseBottom224 ||~ BS: |Madmum g9 SWEP

[l ReleasaSpillway224 = = - ;g:

B HS Trehinje A o (Cs) elease (cms) E 0.6:
o el o 0,0 0,0~ = 0.4:

[l ReleaseBottorm224 2240 0.0 o 023

[l ReleaseSpillway224 = EIID_

i B L [l ' T T T T
- ?ugﬂ'”HPP H3-79 0 50 100 150 200

-l ReleaseBottarn224 Flaw (cms)

[l ReleaseSpillway224

I8 MinHPP-HS-30 [ Period Average Limit
T--Ehlr:;nHPP-HSGD [] Hour af Day Multiplier
il MinEneroy [] Day of week Multiplier

[H IrrigationFlow o : o :

W MinFlow [ Rising/Falling Conditian
# Minimum [[] geasonal Variation
[l IrrigationF lawe
o inactive
w

[8]4 Cancel Apphy
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‘1'{1.. Reservoir. Editor;

Edit

Reservair Operations Zone Rule IF_Block

Resenvoir | gileca

| Physical | Dperations | Observed Data |

~ | Description |Bi|eca resemnair

0] (] 4ot (m))

QOperation Set |Operatinn591—5ileca-51 V| Description |F'Ian Trehinje | fones [:]|
Zone-Rules |.i:{':'-,i..f3.!53!:.liC'A'SGER | stor 2. Sched Ii.i:‘il'.':jf_‘:’.‘tﬂ:'} Elev|
#™ Flood Control Operates Release From: Bileca-Contralled Outlet-Baottarm outlet

[l HS Trebinje -4 : o

18 ReleaseSpillway224 Rule Narne: |Re|easeBoﬂnm224 | Description: |Max. rel. 0 if current value =224 [:]|

- [ {51 nttorm 224 ’ :

[l MaxRelBilaca Function of. |Bi|eca-CnntrnIIed Outlet-Bottarn outlet Flow, Current Value | Define..
@ Conservation-Brown e ; ; o

Lirmit Type: Interp.:

-l ReleaseBottom224 ||~ BS: |Madmum g9 SWEP 0

[l ReleasaSpillway224 = = - DISZ

[l HE Trebinje kA oW (ems) elease (cms) £ 0E:
o ellow 0,0 0,0]j&) = e

[l ReleaseBottorm224 2240 0.0 o 023

[l ReleaseSpillway224 = EIID_

i B L [l ' T T T T
- ?ugﬂ'”HPP H3-79 0 50 100 150 200

-l ReleaseBottarn224 Flaw (cms)

[l ReleaseSpillway224

I8 MinHPP-HS-30 [ Period Average Limit
T--Ehlr:;nHPP Py [] Hour af Day Multiplier
il MinEneroy [] Day of week Multiplier

: IrrigationF lowve

g Mir?FIDW [ RisingfFalling Condition
] Minimurm [ Seasonal Wariation
[l IrrigationF lawe
o inactive
w

[8]4 Cancel Apphy
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‘1'{1.. Reservoir. Editor;
Edit

Reseryair

Qperations Zone Rule

IF_Elock.

Resenvoir | gileca

~ | Description |Bi|eca resemnair

| Physical | Dperations | Observed Data |

0] (] 4ot (m))

QOperation Set |Operatinn591—5ileca-51

V| Description |F'Ian Trehinje | fones

5]

| O

Zone-Rules | Rel Alloc.

@ Flood Control

[l HS Trebinje -4
-l ReleaseSpillway224
-l ReleaseBottorn224

#m Conservation-Brown
-l ReleaseBottarn224
-l ReleaseSpillway224
[l HS Trebinje k4
- el low
-l ReleaseBottarn224
-l ReleaseSpiltway224
[l MinHPP-HE-74
#m Blue
-l ReleaseBottarn224
-l ReleaseSpilway224
[l WinHPP-HE-30

A inihite

[l MinHPP-HS-30
il MinEneroy
[l IrrigationFlow
W MinFlow
# Minimum

[l IrrigationFlow
o inactive

utages | Stor. Credit | Dec. Sched Ii.i:‘il'.':jf_‘:’.‘tﬂ:'} Elev|
Operates Release From: Bileca
Rule Name: |ru1;axReIEliIeca | Description: |Max release fram Bileca reservoir [:]|
Function of. |Bi|eca-F’noI Outflove, Current Walue | Define..
Flow {cms) Release (cms) g 200
160+
0,0 0.0]a| =
2240 0.0 sedilia
225,0 225,0 oty
2000,0 2250 (i T T [ o e
i BO0 1.200 1.800
Flomy (oms)
[ Period Average Limit
[] Hour af Day Multiplier
[] Day of week Multiplier
[ RisingfFalling Condition
[[] geasonal Variation
W

[8]4 Cancel Apphy
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‘1'{1. Reservoir, Editor, |Z|
Reservoir  Edit  Operations Zome Rule IF_Block
RESEI’EDir|BiIeca V| Description |Bi|eca resemair [:]| E@ 4 ofdg@[i]
| Physical| Operations | Observed Data |
QOperation Set |Operatinn591—5ileca-51 V| Description |F'Ian Trehinje | fones [:]|
Zone-Rules |if{e'-,:. Alloe. || Outages || Stor. Credit | Dec. Sched. | Projectsd Eley|
& Flood Control : e
I8 HS Trebinje -4 Storage Zone |CDﬂSEN3tIDn-BfDWﬂ | Description [:]|
[l ReleaseSpilway224 || Function of
Dat
[l ReleaseBottom224 | ale | Define...
[l MaxRelBileca .
‘, Date Tap Elevation {m;) e
-[@ ReleaseBottom224 01.Jan 396,0] A
[ ReleaseSpiltway2z4 ||| 31dan 396,0 === =]
~[@ HE Trehinje I-4 01Feb 397,0 A
380
- rellow 28Feb 3870 =
[l ReleaseBottom224 01 War 48,0 = 360
[l ReleaseSpillway224 ||| 31Mar 08,0 =
[l MinHPP-HS-74 O1Apr 2890 g
o Elue 30Apr 38490 o 320
-[@ ReleaseBottom224 01 ay 4010,0 200
[l ReleaseSpillwayz24 |||30S5ep 400,0
~ [l MinHPP-HS-30 010t 99,0 280 T T T T
o ihite 3 0ct 399,0(— Jan Mar May Jul Sep Mov
@ MinHPP-HS-20 01 Moy 87,0
W MinEneroy J0Mov 397.0
-~ [H IrrigationF low 01Dec 396,0
(B MinFlow 31Dec 206,00
# Minimum 7
w[Hl IrrigationF laow
W [nactive Zone Sort Elevation I:I
’ [8]4 ] [ Cancel Apphy

Upravljanje sustavima u normalnim uvjetima
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% Reservoin Editor |Z|
Reservoir  Edit  Operations Zome Rule IF_Block
RESEF‘_fDir|Elilet:a V| Description |E|ileca resenvoir [:]| (M][«a] & of4!@@
| Physical| Qperations | Observed Data|
Operation Set |OperatinnSet—BiIeca—B1 V| Description |F'Ian Trehinje | fones D|
Zone-Rules | Rel Alloc. || Outages | Stor. Credit | Dec. Sched. | Projected Eley|
@™ Flood Control Far
ellow ellow zone
@ HE Trebinje A Storage Zone | | Description E]|
~ [l ReleaseSpillway224 || Function af
Drate
[l ReleaseBottom224 | | Belie
[l MaxRelBileca =
[ Conservation-Brown Date Top Elevation {rm) i
-[@ ReleaseBottom?24 01dan 393,0(~
-[@ ReleaseSpillway224 |||31Jan 383,0 i e——— =]
[l HS Trebinje kA 01Feb 354,0 380
F R ellow 28Feh 394,0 =
[l ReleaseBottarm224 01 Mar 395,0 = 3801
-[l ReleaseSpillway224 || [31Mar 3950 g s
[ MinHPP-HS-79 01Apr 95,0 Z
™ Elue 30Apr 396,0 i 3207
-[l ReleaseBottom224 01 May 397,0 200
~ [l ReleaseSpiltway224 || |[31May 3497,0
-8 MinHPP-HS-30 01Jun 400,0 T R
N ihite a0Jun 400,0 Jan Mar May Jul Sep Mo
[l MinHPP-HS-20 01dul 400,0
#m MinEneroy 31Jul 400,0|—
o[l IrrigationFlow 01Aug 400,0
MW MinFlow 31Aug 4000
w Minimum 013ep 347.0
L[l IrrigationFlow 305ep 387.0
o inactive 01 0ct 3960
31 0¢ct 386,0
01 Mo 394,0
A0k 04 0 5
Zone Sott Elevation I:l
l oK ] [ Cancel Apply
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‘1'{1.. Reservoir. Editor;

Reservoir  Edit  Operations Zome Rule IF_Block

Reser\_fnir|5i|eca + | Description |Bi|eca T, [:]| (][« 40f4§@[£]
 Physical| Qperations | opserved Datal

QOperation Set |Operatinn591—5ileca-51 V| Description |F'Ian Trehinje | fones [:]|
Zone-Rules |if%e'-,:..f3.553-:. | Outages | Stor. Credit|| Dec. Sched. | Projected Eley|
# Flood Control Operates Release From: Bileca-HPP Trehinje |
[l HS Trebinje -4
@ ReleaseSpilway224 || Hydropower - Schedule Rule MinHPP-HS-79 | Description: |:]
[l ReleaseBottarn224
(@ MaxRelBileca Power Generation Reguirement
#n Conservation-Brown
~ [l ReleaseBottom224 Wonthly Total 79.500
...E Eglifgsiifél:fmd L T _ 79.200
I~ ellow Jan ra0oo,n = 88004
[l ReleaseBottom224 Feh 79000,0) = C5EEE
[l ReleaseSpillway224 Mar 74000,0 78,400
B ~JhinHPP-H al; 20000 T T
& Elue b ay ra00o,0 Jan May Sep Jan
[l ReleaseBottom224 Jun 74000,0
- [l ReleaseSpilbway224 Jul r490040,0 Power Generation Pattern...
B MinHPP-HS-30 Aug 78000,0
I~ Wihita Sep 79000,0
B MinHPP-HS-30 Oct 78000,0
. MinErergy Moy 74000,0
@ IrrigationFlow Dec 74000,0
B MinFlow
# Minimum
w[Hl IrrigationF laow
o inactive
[8]4 ] [ Cancel Apphy
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‘1'{1.. Reservoir. Editor;

Reservoir  Edit  Operations Zome Rule IF_Block

Reser\_fnir|5i|eca + | Description |Bi|eca T, [:]| (][« 40f4§@[£]
 Physical| Qperations | opserved Datal

QOperation Set |Operatinn591—5ileca-51 V| Description |F'Ian Trehinje | fones [:]|
Zone-Rules |.i:{':1i..f5.553-:. [ oo
g Flood Control B
Bl Bl
[ HS Trebinje -4 Storage Zone | ue | Description |elue Zone [:]|
[l ReleaseSpilway224 || Function of
Drat
[l ReleaseBottom224 | ale | Define. .
[l MaxRelBileca _
A Conservation-Brown Date Top Elevation {rm) o
-[@ ReleaseBottom224 01.Jan 392,0] A
[l ReleaseSpillway224 || |31Jan 392.0 00— ==
-[l HS Trehinje l-A 01Feh 93,0 e
o el low 28Feb 393,0 =
[l ReleaseBottom224 01Mar 394,0 = 360
[l ReleaseSpillway224 ||| 31Mar 04,0 =
@ MinHPP-HS-79 01Apr 395,0 £
" Eue ET 295,0 o 320
-[@ ReleaseBottom224 01 ay 396,0 200
[l ReleaseSpillway224 || |31May 396,0
-8 MinHPP-HS-30 01Jun 400,0 L T N
o Mhite ALY 400,0 Jan Mar May Jul Sep bov
@ MinHPP-HE-30 01Sep 85,0
W MinEneroy 308ep 395,00—
[ IrrigationFlow 010ct 394,0
[l MinFlave 3 0oct 3940
o finimum 01 MNov 393.0
[l IrrigationF lawe 30Moy 393,0
o Inactive 0MDec 3920
3 Der 3920
W
Zone Sott Elevation I:l

l Ok ] [ Cancel Apply
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‘1'{1.. Reservoir. Editor;

Edit

Reservair Operations Zone Rule IF_Block

Reservair | Bileca « | Description |Bi|eca resenvoir

0] (Wa] 2 or4 ]

| Physical | Dperations | Observed Data |

(]

QOperation Set |Operatinn591—5ileca-51 V| Description |F'Ian Trehinje | fones [:]|
Zone-Rules |'if%e'-,:..f3.553-:. | Outages | Stor. Credit|] Dec. Sched Ii.i:‘il'.':jf_‘:’.‘tﬂ:'} Elev|
# Flood Control Operates Release From: Bileca-HPP Trehinje |
[l HS Trebinje -4
@ ReleaseSpillway224 || Hydropower - Schedule Rule MinHPP-HS-30 | Description: |in flow-power
-l ReleaseBottorn224
(@ MaxRelBileca Power Generation Reguirement
@ Conservation-Brown 30,300
g EE:EESE?T”&?; Manthly Total 30.200-
eleaseSpillway ]
tanth ] 30100
[ HS Trehinje FA ] -
Jan 00000 = 30.000
o rellow = i
[l ReleaseBottorn224 Feb a0000,0 ey
[l ReleaseSpillway224 Mar 30004,0 :
[0 MinHPP-HE-74 Apr 30000,0 29700 +—T—T—T—T—
b ay 30000,0 Jan May Sep Jan
#m Blue
[l ReleaseBottorn224 Jun a0000,0
[l ReleaseSpillway224 Jul 300000 Power Generation Pattern...
™R inHPP- Ay 20000,0
- ihite Sep 30000,0
@ MinHPP-HE-30 Oct 30000,0
WA MinEneroy Mo 30a0a0,a
[l IrrigationFlow Dec 20000,0
B MinFlow
# Minimum
[l IrrigationF love
o inaciive
0] 4 ] [ Cancel Apphy
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:(1. Reservoir. Editor;

Reservoir  Edit  Operations Zome Rule IF_Block

Reservoir | Bileca v| Description |Eli|eca resenoir

' Physical| Qperations | Opserved Data|

3

O (] 4ot4[](n]

Operation Set |OperatinnSet—EliIeca—El1 V| Description |F'Ian Trebinje | Lones E]|
Zone-Rules | Rel Alloc. || Outages | Stor. Credit | Dec. Sched. | Projected Eley|
ﬁ_,Fim?_'dSCTiggiDnlje LA Storage Zone |Whi19 | Description | Optimization energy zone E]|
-l ReleaseSpillway224 ;
-[l ReleaseBottom224 LI |Date | Define...
[l MaxRelBileca .
P Conservation-Brown Date Top Elevation {rm)
[l ReleaseBottom224 01.Jan 391,0] A 420
- [l ReleaseSpillway224 || |31Jan 391,0 400 ;
[l HS Trehinje A 01Feh 3920 e T
ol ell0w 28Feb 3920 =
[l ReleaseBottarm224 01mar 393,0 = 3801
-l ReleaseSpilway224 ||| 31Mar 3930 S 2404
-l MinHPP-HS-74 01 Apr 3940 %
#™ Blue 30ApE 394,0 i 320
[l ReleaseBottom224 01 May 395,0 200
-l ReleaseSpillway224 || |31May 3050
-8 MinHPP-HS-30 01.Jun 399,0 T R I T
= hite I1Aug 389,0 Jan Mar May Jul Sep Mo
[l MinHPP-HE-20 015ep 394,0
W MinEneroy 308ep 394.0/—
[l IrrigationFlow 010ct 383,0
B MinFlow 310ct 3830
o hinimum 01 Mo 3920
Il IrrigationFlow 30Ny 392,0
o [nachive 01Dec 391,0
MNDec 391.0
b
Fane Sart Elewvation I:I

Ok ] [ Cancel Apply
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:{1. Reservoir. Editor;

Reservoir  Edit

Qperations Zone Rule

IF_Elock.

Resenvoir | gileca

v| Description |Bi|eca resemnair

| Physical| Dperations | Observad Data |

Ed

0] [WJ(a] 4ot (m)m]

= Wihite

[l MinHPP-HS-30
MinEneroy
[ IrrigationFlow
B MinFlow

# Minimum

[l IrrigationF lawe
o inactive

Zone Sort Elevation I:I

Jan Mar day Jul Sep MNow

Qperation Set |0peratinnSet-EliIeca-El1 V| Description |F'Ian Trehinje | Zones D|
Zone-Rules | Rel Alloc. || Outages | Stor. Credit | Dec. Sched. | Projected Eley|
@ Flood Control z =
MinEner
8 HS Trebinje FA Starage Zone | oy | Deseription ]
-l ReleaseSpilway?24 || Function of
Date
[l ReleaseBottom224 | | Define
-l MaxRelBileca _
™ Conservation-Brown Date Top Elevation {m) 5
-l ReleaseBottorn224 01Jan 362,04
-l ReleaseSpillway224 || 31Dec 62,0 400
~[B HS Trebinje 14 _-'-'—'==' B
380
- rellow =
[l ReleaseBottom224 = 380
[l ReleaseSpiltway224 S
i m
[l MinHPP-HE-73 &
wh Elue o 320+
-l ReleaseBottarm224 i
[l ReleaseSpillway224
I8 MinHPP-HS-30 280 +———T— T

Ok ] [ Cancel

Apply
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:{1. Reservoir. Editor;

Reservoir  Edit  Operations Zome Rule IF_Block

Ed

Reservair | Bileca v| Description |Bi|eca resenvoir

0] [WJ(a] 4ot (m)m]

| Physical| Dperations | Observad Data |

Qperation Set |0peratinnSet-EliIeca-El1 V| Description |F'Ian Trehinje | Zones D|
Zone-Rules | Rel. alloe. | Outages || Stor. Credit || Dec. Sched. | Projected Eley|
wh Flood Control Operates Release From: Bileca
~ [l HS Trebinje I-A : _
[ ReleaseSpillwayzz4 || TUlE Name: |IrrigatiDnFIuw | Description: |Irrigatiun flow E]|
[l ReleaseBottom224 : ’
[l MaxRelBileca Function of: |DEtE | Defing. .
C rvation-B sy
"~ Relasenotomaza || LIMLTIRE: il
[l ReleaseSpillway224 a2
[l HS Trebinje FA Date Release (cms) e
A vellow 01.Jan o0/@| E B]
[l ReleaseBottom224 1 May 0,0 z 4
Il ReleaseSpiltway224 || [01Jun 8.6 & 2]
[ MinHPP-HS-79 30Jun SEiMl & 1
A Elue 01Jul 8.6 T T T T T
[l ReleaseBattom224 311“' gg EIER BRI S O
-l ReleaseSpillway224 ug : _ o .
B MHPRHE30 31Aug 3,6/ Ml| FIFeriat av=rage Kinit
& ifihite 01Sep B [J Haour af Day Multiplier
[l MinHPP-HS-30 305ep 0 - .
Bl MinEnergy 010ct 0,0 [ Day of wieek Multiplier
Y ioationFiow SIBeE 0.0 [ RisingFalling Condition | Edit
B MinFlow
o Minimum Seasonal Wariation Edit...
[l IrrigationFlow
o inactive v
0] 4 ] [ Cancel Apply

Upravljanje sustavima u normalnim uvjetima
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:{1. Reservoir. Editor;

Reservoir  Edit  Operations Zome Rule

Resenvoir | gileca

| Physical| Dperations | Observad Data |

v| Description |Bi|eca resemnair

X]

IF_Elock.

0] [WJ(a] 4ot (m)m]

Qperation Set |0peratinnSet-EliIeca-El1

]

V| Description |F'Ian Trehinje | Zones

Zone-Rules | =el Aloc

Qutages | Stor. Credit | Dec. Sched. || Projected Eley|

g Flood Caontral

-l HS Trebinje k4
-l ReleaseSpillway224
-l ReleaseBottorn224
-l MaxRelBileca

@ Conservation-Brown
-l ReleaseBottorn224

Operates Release From: Bileca
Rule Mame: |Iu1inFIDw

Function of |Date

0l

| Define..

| Description: |Minimum acceptable flow

-l ReleaseSpillway224
[l HS Trebinje -4

1,840

Date Release {tms)

- ellow 01.Jan

1,823 1.8307

-l ReleaseBottorn224

1,820+

[l ReleaseSpillway224

[l MinHPP-HS-74

1,810

Release (tms)

M Blue

1,800 T 1 —

-l ReleaseBottarm224

[l ReleaseSpillway224

[ MinHPP-HS-30

Jan May

[] Period Average Limit

o Mhite

[J Haour af Day Multiplier

[ MinHPP-HS-30

i MinEneroy

[ Day of wieek Multiplier

@ IrrigationFlow
E MirnF lowy
# Minimum

[l IrrigationF lawe
o inactive

[ Rising/Falling Candition

Seasonal Wariation Edit...

[0]4 Cancel Apphy
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:{1. Reservoir. Editor;

Reservoir  Edit  Operations Zome Rule IF_Block

Ed

Reservair | Bileca v| Description |Bi|eca resenvoir

0] [WJ(a] 4ot (m)m]

| Physical| Dperations | Observad Data |

Qperation Set |0peratinnSet-EliIeca-El1

V| Description |F'Ian Trehinje | Zones

]

Zone-Rules | =el Aloc

Qutages | Stor. Credit | Dec. Sched. || Projected Eley|

Flood Cantral o
i Storage Zone |ru1|n|mum

Ol

| Description |Minimurn productive level

-l HS Trebinje A

-l ReleaseSpillway224 || Function af |Date

-l ReleaseBottorn224

| Define...

- [l MaxRelBileca

™ Conservation-Brown Date

Top Elevation

(rmy

-l ReleaseBottorn224 01Jan

351.0 420

[l ReleaseSpillway2 24

400

-l HE Trehinje -4

- el oy

380+

-l ReleaseBottorn224

360

[l ReleaseSpillway224

3404

[l MinHPP-HS-74

M Blue

Elevatian {rm)

320

-l ReleaseBottarm224

300

[l ReleaseSpillway224

[ MinHPP-HS-30

280 T T T T T

= Wihite

[l MinHPP-HS-20
i MinEneroy

[l IrrigationFlow
B MinFlow

Ll

Jan Mar day Jul Sep MNow

[l IrrigationF lawe
o inactive

Zone Sort Elevation I:I

Cancel

[ ok Apply

Upravljanje sustavima u normalnim uvjetima
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? Reservoir Editor,

Reservoir  Edit  Operations

Zone Rule

IF_Elock.

Reservair |Elileca

X

V| Description |Elileca reservoir

0| (e 4 orafw](n]

| Physical| Qperations | Opserved Data

-l HS Trebinje -4
-l ReleaseSpillway224
-l ReleaseBottom224
[l MaxRelBileca
# Conservation-Brown
-l ReleaseBottorn224
-l ReleaseSpillway224
-l HE Trebinje -4
o ellow

-l ReleaseBottorn224
-l ReleaseSpillway224
[l MinHPP-HS-74
o Elue
-l ReleaseBottom224
-l ReleaseSpillway224
- [l MinHPP-HS-30

PN Vihite

[l MinHPP-H5-30

il MinEnergy

[l IrrigationFlow

o[l MinF oy
i hinirnum

o[l IrrigationFlow
" F hactive

Operation Set |0peratinn89t—8ileca-81 V| Description |F'Ian Trebinje | Zones [:]|
Zone-Rules |if{a'-,:.fl.!!sc. | Outages || Stor. Credit | Dec. Sched. | Projected Eley |

Flood Contral 7
- Starage Zone ||HECUVE Description |Dead storage [:]|

Function of |Date

| Define...

Date

Top Elevatian {rm)

01Jan

300.0

| >

Zone Sort Elevation I:l

Elevation ()

420

400
380

360

340
320

200

280

T T T T
Jan Mar May Jul Sep MNov

Ok

] ’ Cancel Apply
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_? ResSim Alternative Editor

Alkernative

Conflguration: | Existing v|

MHarme Description

Treh-1 Alternative Treb-1 (2007-2012)
Treb-b1

Treh-h2 Alternative Treb-b2 (2000-2009)

Name: | Trab-bt |

Description: |Alternative Treh-b1 {2000-2005) [:]|

Reservoir Metwork Trepisnjica

Run Control | Dperatinns" Lunkback" Time-Seriea" Observed Data || Hutatarﬂ

Flowy Camputation Method
(%) Program Determined
) Period Average

) Instantaneous

Compute Linregulated Flows

[] campute Holdouts

Log Level:
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_? ResSim Alternative Editor

Alkernative

Configuration: Existing

v|
MHarme Description
Treh-1 Alternative Treb-1 (2007-2012)
Treb-b1
Treh-h2 Alternative Treb-b2 (2000-2009)
Name: | Trab-bt |
Description: |Alternative Treh-b1 {2000-2005) [:]|

Reservoir Metwork Trepisnjica

D

Run Control| Operations | Lookback | Time-Series | Observed Data | Hotstart

Fesenmir System Storace Balance
Tandem Bileca-Trehinje [MOrME w
Resenmir Qperation Set
Bileca DperationSet-Bileca-B1 W
Hutovo DperationSet-Hutovo W
Svitava DperationSet-Svitava W
Trekinje OperationSet-Trehinje-a b
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_? ResSim Alternative Editor

Alkernative

Conflguration: | Existing v|
MHarme Description

Treh-1 Alternative Treb-1 (2007-2012)

Treb-b1

Treh-h2 Alternative Treb-b2 (2000-2009)
Name: | Trab-bt |
Description: |Alternative Treh-b1 {2000-2005) [:]|

Reservoir Metwork Trepisnjica

Run Caontral || Dperatinns| Lookback | Time-Series || Observed Data || Hutatarﬂ

Location Wariahle Type Default Walue
Switava-Foal Lookback Elevation Constant W a.0
Switava-Foal Lookback Storage Camputed W
Swvitava-LIncontralled Q... |Lookkback Spill Constant W .o
Switava-Controlled Qutlet|Lookback Release Constant W .o
Hutowo-Fool Lookback Elevation Constant W 2300
Hutowo-Foaol Lookback Storage Computed "

Hutovo-Uncantrolled O, |Lookback Spill Constant w n.n
Hutowvo-Capliina Lookback Release Constant w n.n
Trehinje-Fool Lookback Elevation Constant w 294.0
Trehinje-Fool Lookback Storage Computed w

Trehinje-HFP Trebinje Il |Lookhack Release Constant w n.n
Trehinje-Controlled Ou...|Lookhack Release Constant W n.n
Trehinje-Controlled Ou...|Lookhack Release Constant W n.n
Trehinje-HFP Dubrovn... |Lookhack Release Constant W n.n
Bileca-Fool Lookback Elevation Constant W 2960
Bileca-Fool Lookback Storage Computed w

Bileca-Contralled Outl... |Lookback Release Constant hd 0.0
Bileca-Contralled Outl... |Lookback Release Constant hd 0.0
Bileca-HFP Trehinje | Lookback Release Constant w IN1]
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% ResSim Alternative Editor

Alternative

Configuration: | Existing

Reseroir Network Trehisnjica

Run Contral | Operations | Lookback| Time-Series | obsswved Data | Hotstart

]
MName Description
Treb-1 Alternative Treb-1 (2007-2012)
- e
ITreb-bz Iternati\re Treh-hz2 (EDDD-
Name:  [Treb-bi |
Description: |atemative Treb-b1 (2000-2008) m]

Lacation Yariahle DSE File Part & PartB Part C Part E Part F
Bileca inflow  [Known Flow |Bileca_Inflow_1968-2013_PER-AVER.dss [BILECA  |INFLOWY  [AVE-FLOWY |1DAY |
Subhasin Tr... [Known Flow |Trebinje_subbasin_Inflow_1958-2013_PER-AVER.dss [TREBINJE [INFLOW — [AVE-FLOWY [1DAY |suBBASIN |

[ Pt | [ Tabuiate | [ CJinflow Mutipliers..

Select DES Path...
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Alternative B2 (Tandem operation)

:{1. Reservoir. Editor; |z|

Reservoir  Edit  Operations Zome Rule IF_Block

RESEI’EDir|BiIeca V| Description |Bi|eca reservoir [:]| (M][«a] 4 ofdg@@
| Physical| Dperations | Observad Data |

Qperation Set |0peratinn5&t—EiIeca-EQ V| Description |Tandem Operation D|

Zone-Rules | Fel Allor |
-~
-l HS Trebinje k4
-l ReleaseSpillway224 ;
[l ReleaseBottorn224 it |Date | Define...
-l MaxRelBileca
™ Consenvation-Brown Date Top Elevation {mj
[l ReleaseBottom224 01Jan 400,0] A 420
@ ReleaseSpilkway2 24 31 Dec 400,0 400
[l HS Trebinje -4 380_'—' : i
- el oy
-l ReleaseBottom224 3607
[l ReleaseSpiltway224 sut
[l MinHPP-HE-73
@ Elue 3204
-l ReleaseBottarm224 200
[l ReleaseSpillway224
-l MinHPP-HS-30 280 T T T T T
# \fhite Jan Mar day Jul Sep MNow
‘[l Dubrawnik HSysterms-48
i MinEneroy
W IrrigationFlow
v [ MinF lowy
# Minimum b
[l IrrigationF love

& inactive Zone Sort Elevation I:I

| Outages || Stor. Credit|] Dec. Sched. || Projected Elev|

Storage Zone |F|DDd Control | Description D|

Elevatian {rm)

’ [0]4 ] [ Cancel Apphy
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:{1 Reservoir. Editor;

Edit

Reservair Operations Zone Rule IF_Block

Resenvoir | gileca

| Physical| Dperations | Observad Data |

s | Descriptio

il |Bi|eca resenoir

0] [WJ(a] 4ot (m)m]

Qperation Set |0peratinn5&t—EiIeca-EQ

V| Description | Tandem Operation

Zone-Rules |51{

]

45,300
- 3
Z 48000

=

47 7007

T T T T T
Jan Mar May Jul Sep Mov Jan

Fower Generation Pattern

(%) Specify Local Generation Pattern

() Bpecify System Generation Pattern

E oo Coniol Operates Release From: Bileca-HPF Trehinie |
-l HS Trebinje k4
-[l ReleaseSpillway224 Mame: |Dubruvnik HSystemS-45
[l ReleaseBottom224 o
[l MaxRelBileca LSS |
#* Conservation-Brown Systern Generation Reguirerment
-l ReleaseBottorn224 Options...
g E;I.EFESE.SF”:\':EMM Maonthly Reguirement
rebinje -
- el : Month (hih)
[l ReleaseBottarn224 Jan 48000.0
[l ReleaseSpillway224 Feh 48000.0
[l MinHPP-HS-74 Mar 48000.0
o Elue Apr 43000.0
[l ReleaseBottom224 May 48000.0
-l ReleaseSpillway224 Jun 48000.0
|i minHPP-HS-30 Jul 45000.0
# vihite Aug 43000.0
[ Sep 45000.0
@ MinEnargy Ot 48000.0
[ IrrigationFlow Moy 48000.0
[E MinFlow Cec 48000.0
# Minimum
[l IrrigationFlow
o inactie Contributing Reservirs...

Edit Pattern...

Ok

Cancel Apphy

) Hydropower-System Rule: Reservoir List

Reszennirs that Contribute to Systerm Power

Availahble Selected
Hutovo Bileca
Trehinje
Add P
4 Remove
Add Al »
4 Remove All
Ok

Cancel

)
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_? ResSim Alternative Editor

Alkernative
Conflguration: | Existing v|
MHarme Description
Treh-1 |Alternati'¢e Treh-1 2007-2012)
Treh-hb1 Alternative Treb-b1 (2000-2009)

Treb-bZ

Name: [ Trap-b2 |

Description: |Alternative Treh-b2 {2000-200) [:]|

Reseroit Metwotk Trehisnjica

Run Cantral | Operations | Laokback | Time-Series | Observed Data| Hotstart|

Flow Computation Method
(%) Program Determined
) Petiod Average

) Instantaneous

Compute Unregulated Flows

[] campute Holdauts

Log Level:
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_? ResSim Alternative Editor

Alkernative

Configuration: Existing

v|
MHarme Description
Treh-1 |Alternati'¢e Treh-1 2007-2012)
Treh-hb1 Alternative Treb-b1 (2000-2009)

Treb-bZ

Name: [ Trap-b2 |

Description: |Alternative Treh-b2 {2000-200) [:]|

Reseroit Metwotk Trehisnjica

Run Contral| Operations | Lookback | Time-Series | Observed Data | Hotstart]

Fesenmir System Storage Balance
Tandem Bileca-Trehinje |Tandem Bileca&Trehinie w
Fesenmir Cperation Set
Bileca DperationSet-Bileca-B2 w
Hutown DperationSet-Hutowvo w
Switava DperationSet-Svitava w
Trehinje QperationSet-Trehinje-B2 W
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_? ResSim Alternative Editor

Alkernative

Conflguration: | Existing v|
MHarme Description

Treh-1 |Alternati'¢e Treh-1 2007-2012)

Treh-hb1 Alternative Treb-b1 (2000-2009)

Treb-bZ

Name:  |Treb-h2

Description: |Alternative Treh-b2 {2000-200)

]

Reseroit Metwotk Trehisnjica

Run Contral | Dperatinns| Lookhack | Time-Series | Observed Data| Hotstart|

Location Wariahle Type Default Walue
Switava-Fool Lookback Elevation Constant w a.0
Switava-Fool Lookback Storage Computed w
Svitava-Uncantrolled O, |Lookback Spill Constant w n.n
Switava-Controlled QOutlet|Lookback Release Constant w 0.0
Hutowo-Fool Lookback Elevation Constant w 2300
Hutovo-Foaol Lookback Storage Computed w
Hutovo-Uncantrolled O, |Lookback Spill Constant W n.n
Hutowvo-Capliina Lookback Release Constant W n.n
Trehinje-Fool Lookback Elevation Constant W 2940
Trehinje-Fool Lookback Storage Computed w
Trehinje-HFP Trebinje Il |Lookhack Releaze Constant " n.a
Trebinje-Controlled Ou...|Lookback Release Constant b IN1]
Trebinje-Controlled Ou...|Lookback Release Constant b IN1]
Trebinje-HPP Duhbrown... |Lookback Release Constant w .o
Bileca-Fool Lookback Elevation Constant w 396.0
Bileca-Fool Lookback Storage Computed w
Bileca-Cantrolled Outl... [Lookback Release Constant w .o
Bileca-Cantrolled Outl... [Lookback Release Constant w .o
Bileca-HPF Trehinje | Lookback Release Constant W n.n
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% ResSim Alternative Editor

Alternative

Configuration: | Existing

Reseroir Network Trehisnjica

Run Contral | Operations | Lookback| Time-Series | obsswved Data | Hotstart

]
MName Description
Treb-1 |Alternative Treh-1 (2007-2012)
Treh-h1 Alternative Treb-h1 (2000-2009)
Name:  [Trep-bz |
Description: |atemative Treb-b2 (2000-2008) m]

Lacation Yariahle DSE File Part & PartB Part C Part E Part F
Bileca inflow  [Known Flow |Bileca_Inflow_1968-2013_PER-AVER.dss [BILECA  |INFLOWY  [AVE-FLOWY |1DAY |
Subhasin Tr... [Known Flow |Trebinje_subbasin_Inflow_1958-2013_PER-AVER.dss [TREBINJE [INFLOW — [AVE-FLOWY [1DAY |suBBASIN |

[ Pt | [ Tabuiate | [ CJinflow Mutipliers..

Select DES Path...
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9. HE Dubrovnik i HE Trebinje Il

_;(‘.. Reservoir Editor,

Reservoir  Edit
RBSBr\_fDirlTrebinje | Description | Trapinje reservair E]l (W](a] 3014 |m]0n]
Ehwsical |gperati0ns!! Observed Datal
Trebinje
? Dam at Trehisnjica Composite Release Capacity
=4 HPF Trehinje II
Lo Tailweater Elevatio... | Caontrall... | Uncontr... | Total {c..
@ Controlled Outiet-Spiltway 276.0 302.0 0.0 30Z.0| 295
@ Controlled Outlet-Bottorn 277.0 362.0 0.0 362.0| || £ 2904
E=-af Diverted Outlet 278.0]  417.0 0.0 417.0| | £ 4554
HFPP Dubrovnik| 279.0/  474.0 0.0]  a4r4.0|=| 2 T
3 ! 2 ! : ; = 4
""" @ Taitwater 280.0]  532.0 0.0 s3z.0) | 5 0 |
Z81.0 552.0 0.0 582,00 75 I 1
282.0 632.0 0.0 632.0 0 300 8OO
283.0 677.0 0.0 £77.0 Flow (cms)
284.0 7l2.0 0.0 71z.0
285.0 742.0 0.0 742.0
286.0 766.0 0.0 766. 0
2587.0 766. 0 0.0 766.0
288.0 766.0 0.0 7E6. 0
289.0 766. 0 0.0 766.0
290.0 766.0 0.0 7E6. 0
2591.0 766.0 0.0 766.0
291.5 766.0 0.0 7E6. 0
291.6 766.0 0.0 766.0 e
e = = e = e Label Position: | MORTH v
Ok ] ’ Cancel ] Apply

_;(‘.. Reservoir Editor,
Edit

Reseryoir Pool

Resenair | Trebinje i

Description | Trehinje reservoir

0] [ eI

Ehwsical |Qperati0ns!! Observed Datal
AB? Ttehinje-Poal
i 00
v, Dam at Trehisnjica (® Lineat Interpalation O Conic Interpalation ] I:I
=4 HPP Trehbinje I
Lo Tailweater )
@ Controlled Outlet-Spillway ey SN (IE
9 Controlled Outlet-Battom il ik Ly 3007
=gt Divarted Outlat 270.00 0.00 ~ -
B' HFEF Dubrovhik | 274800 200000.00 T A
‘... Tailwater 280.00]  1000000.00 = -
285.00]  4000000.00 2
288.00]  §380000.00 u 270
286.10|  6480000.00 [ el
288.20]  6580000.00 el
286.30|  66B0000.00 Star (m3)
288.40]  6780000.00 300
286.50|  6880000.00 5
282.60|  £990000.00 - 20
286.70|  7080000.00 S
288.80] 7180000.00 L
286.90]  7280000.00 270
289.00]  7380000.00 [ o
289.10|  7490000.00 2 6 b e
289.20]  7610000.00 Area (undet)
289.30]  7720000.00 v
Ok ] ’ Cancel Apply
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Reservoir  Edit  Dam

Reservair | Treninje « | Descripion Treninje reservair O] [WJ(a) 30t4[](m)
Physical |gperati0ns|l Observed Data
A Trebinje Trehinje-Darn at Trebishjica
i 8 Pool
at Tr i
T Elevation attop of darm () | 295_g|
Length at top of dam (m) | |
- Controlled QutletSpillway
-4 Controlled Outlet-Bottorm Composite Release Capacity
= Diverted Outlet
E!O HPP Dubrovhik | Elevation Controlled | Uncontroll... Total
: {rmy (s {crns) {erms) 295
276.0 205.0 0.0 205.0/al & 207
277.0 265.0 0.0 z65.0] 0| B 225
278.0 320.0 0.0 s20.0)[5| & T 0]
279.0 377.0 0.0 377.0(— 2 TTTTTT
260.0 435.0 0.0 435.0 0 200 00 E
ZBL.0 465.0 0.0 465. 10 Flovy
z82.0 535.0 0.0 535.0 (cms)
283.0 580.0 0.0 L80.0
254.0 615.0 0.0 6l5.0
Z65.10 fid5. 0 0.0 5. 0
ZEE.0 fED. 0 0.0 fED. 0
287.0 669.0 0.0 665.0
288.0 G669.0 0.0 6659.0
Qa.n ARQ_N n_n ARQ_N A
[ (]34 ] ’ Cancel l Apply

Reservoir  Edit  PowerPlant

Reservoir |Trebinje v| Description |Trebinje resenoir [:]| DEE U”!m@

Ehwsical |Qperations|l Observed Data|

A\ Trebinje Trehinje-Dam at Trebisnjica-HPP Trebinje I

Poal

=57 Dam at Trebisnjica
=R dHPF Trebinie ||

! @ Tailwater

Outlet | Capacity | Efficiency | Station Use | Hyd. Losses|

Mumber of Gates of this type

4 Controlled Qutiet-Spillway - -
. L4y Controlled Outlet-Eottorm Elgvation Max Capacity Total Max
@ Diverted Outlet (m) {crns) Capacity 296
- HFF Dubrovnik | 258.0 45.0 45.0) A 2641
L Tailwater 285.0 45.0 45.0 ]
E 292
=
L
266
T 1T T 1T 17 177
0 10 20 30 40
Capatity (cms)
v

Physical Limitations:

Max Rate of Increase {cmsthr)

Max Rate of Decrease (cmsihn Edit Gate Seffings

ok || cancel | nply
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_‘-11. Reservoir Editor.

Reservoir  Edit  PowerPlank
Reservair | Treninje « | Descripion Treninje reservair O W] zor4[][m]
Physical |gperati0ns|| Obszerved Data|
A Bﬁt;ini"; Trebinje-Darn at Trebisnjica-HPP Trehinje I
oo
=57 Dam at Trehisnjica - 7 ;
: Cutlet| Capacily | Efficiency || Station Use | Hyd. Losses
= &FF Trebinje || ]—I | i L v
& Tailwater Installed Capacity (M) | 3|
- Controlled QutletSpillway
% Controlled Outiet-Bottom || | yariable Capacity [ Function of Reservoir Elevation v
=4 Diverted Qutlet
=4 HPP Dubrovnik |
: Elevation (m) Capacity (M)
288.00 5,204 2967
288.50 5.40 E 2947
289,00 5.60 £ 2827
289. 50 5.80 = a0
280.00 .00 o 20
290.50 6.20/ - Y I
291,00 6. 40 5 & 7 8
2391.50 6.60 Capacity (M)
292,00 6.80
292,50 7.00
293,00 7.20]
283,50 7.40
284,00 7.60]
[ (]34 ] ’ Cancel Apply

% Reservoir Editor,

Reservoir  Edit  PowerPlant

Reservair | Trehinje ~ | Description | Trebinje reservair ] [W](a] 304 [](m]
Physical |Qperations|| Ohserved Data|
A\ Trebinje Trehinje-Dam at Trebisnjica-HPP Trebinje |l
Pool
= Darn ot Trebisniica | Outlet| Capacity| EMtiency | Station Use | Hyd. Losses
=R HFP Trebinie ||
: & Tailwater Efficiency Method |Cnnstant v|
4 Controlled Outlet-Spillvay
‘ Controlled Outlet -Bottarm Constant EﬂrICiEI"IC\,I' (%) | az |
=g Diverted Outlet
- HPF Dubrovnik |
4P Tailwater
ok |[ cancel pphy
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_i Reservoir Editor.

Reservoir  Edit  PowerPlank
Reservair | Treninje « | Description Treninje reservair O] (W] zor4|m][m]
Physical |gperati0ns|| Observed Data
A Bﬁt;ini"; Trebinje-Darn at Trebisnjica-HPP Trehinje I
- o0
57 Dam at Trehisnjica : ) -
Qutlet| Capacity | Efficiency| Station Use | Hyd. Losses
¥ JHFF Trehinje |l ! | capaiy] Y| b
Station Use Method | constant v
Q Cantralled Qutlet-Battorm CamstEri SEtian s (e | o D|
=4 Diverted Qutlet
=4 HPP Dubrovnik |
o Tailwater
]34 ] ’ Cancel Apphy

% Reservoir Editor,

Reservoir  Edit  PowerPlant
Reservair | Trehinje ~ | Description | Trebinje reservair O [W[«] 304 [][m]
Physical |Qperations|| Ohserved Data|
Q Trehinje Trehinje-Dam at Trebisnjica-HPP Trebinje |l
&) Poal
| Outlet| Capacity| Efficiency| Station Use | Hyd. Losses
Hydraulic Losses Method |Cunstant v|
4 Controlled Outlet-Spillway
-4 Controlled Outlet-Bottorn Constant Hydraulic Loss (m) | 0 555|
- Diverted Qutlet
=4 HPP Dubrovnik |
4P Tailwater
ok |[ cancel pphy
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Reservoir  Edit  Taiwater

Reservair | Treninje « | Descripion Treninje reservair O] [WJ(a) 30t4[](m)

Physical |gperati0ns|l Observed Data

A Bﬁt;ini"; Trebinje-Darn at Trebisniica-HPP Trebinje |- Tailwater
oo

=57 Dam at Trebisnjica Use Highest Elevation Fram:

: HPF Trehinje Il
9 & r Constant Elevation ()
-9 Controlled Outlet-Spillway FiDownsissmicontol

. 4% Controlled Outlet-Bottom
= Diverted Outlet ] Rating Curve

=4 HPF Dubrovhik |
-4 Tailwater Stage (i Discharge (6rms)
A 63
. 4+
e
o B0
5
= 55:
a2 T T T T T
1] 1,500 3,000
Discharge {crms)
v
Stage Datum (m) 0. ::|
[ (]34 ” Cancel l Apply

Reservoir  Edit  Cutlet

Reservair | Trehinje ~ | Description Trebinje reservair O [W(«] 304 [][m]
Ehwsical |Qperations|l Observed Data|
A\ Trebinje Trehinje-Dam at Trehisnjica-Controlled Outlet-Spillway
Poal
= 57 Dam at Trehisnjica Mumber of Gates of this type 1
Elevation
; (i
‘ Controlled Outlet -Bottarm 010 0.20 [z
=g Diverted Outlet
: £
L . 281.5 0.0 0.0 Al S
' et 2916 2.0 2.0 %
2817 3.5 5.6
2818 4.4 8.6
25818 a2 10.2
2820 F2 16 100 _EDD 300 400
2021 B.B 12.6 Capacity (cms)
2822 72 136
2823 7.8 146
2924 8.3 15.6
707 R R 1R R b
< | >
Physical Limitations:
Max Rate of Increase (cms/hr)
ax Rate of Decrease {crmshr) Edit Gate Settings

ok || cancel | nply
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Reservoir  Edit  Outlet

Reservoir |Trebinje

v| Description |Trebinje resenair

0| W@ o4 [0

Physical |gperati0ns|l Observed Data

A B?gi”j'T Trehinje-Dam at Trebisnjica-Cantralled Outlet -Battam
00
=57 Dam at Trebisnjica MNumber of Gates af this type 1t
=4 HPP Trehinje Il -
Tailwater Elevation
- Controlled QutletSpillway {rmy 705
S I Conirolled Outlst-Botiom 010 0.50 1.00
=g Diverted Outlet 230+
=4 HPP Dubrovnik | E
'_ 276.0 6.0 30.0 s ‘%’ 2854
277.0 7.0 350 [ ([
378.0 5.0 40.0 = |y
279.0 8.0 44.0 11 7754
280.0 100 48.0 17 L L L e
SE10 100 590 T o zoo -400 600 800
2820 11.0 a6.0 1. Capacity (cms)
283.0 12.0 A58.0 11
284.0 12.0 62.0 1:
2850 13.0 65.0 1
TRA N 14N RAN 10
< | >
Physical Limitations:
Max Rate of Increase {cmsihr)
Max Rate of Decrease {cmsfthr) Edit Gats Seftinas
QK ] ’ Cancel l Apply
% Reservoir Editor,
Reservoir  Edit  Cutlet
Reservair | Trehinje ~ | Description | Trebinje reservair O [W[«] 304 [][m]
Physical |Qperations|| Ohserved Data|
A\ Trebinje Trehinje-Diverted Outlet
Poal
= U Darn at Trehisnjica Composite Release Capacity
=4 HPP Trebinje Il
& Tailwater Elewation (.. | Controlled .| Uncontroll... | Total (cms)
% Controlled OutletSpillway TE.E T G T
L4 Cantrolled Outiet-Battam 295.0 a7.0 0.0 a7.0 & 2950
SR Diverted Outlet = 294.04
=4 HPP Dubrovnik | = ]
4P Tailwater z 2807
0 292 04T
0 30 60 30
Flow (cms)
ok |[ cancel aply
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Reservoir  Edit  PowerPlank

Reservoir |Trebinje

Physical |gperati0ns|l Observed Data

v| Description |Trebinje resenair

0| W@ o4 [0

ATrebinje

Trehinje-Diverted OutletHPP Dubrovnik |

Faaol

=57 Dam at Trebisnjica

. -4 HPP Trehinje Il

Tailwater

- Controlled QutletSpillway

Outlet | Capacity| Efficiency|| Station Use | Hyd. Losses|

Mumber of Gates of this tvpe

’ Contralled Outlet -Bottarn Elevation ax Capacity Total Max
=g Diverted Outlet L] {cms) Capacity 295.5
BR 4-PF Dubro 2825 87.0 87.0{~ 285.07
L4 Tailwater 2950 47.0 47.0 234,54
T 29404
3 20357
w 293.09
282.59
2920 T T T T T T
0 20 40 B0 B8O 100
Capacity {crms)
(vl
Fhysical Limitations:
Max Rate of [ncrease (cmsfhr)
Max Rate of Decrease {crmsrthry Edit Gate Settings
[ (]34 ” Cancel l Apply

% Reservoir Editor,

Reservoir  Edit  PowerPlant

Reservair | Trehinje

Physical |Qperations|| Ohserved Data|

v| Description |Trebinje resenair

0| W@ 04 [m)m)

ATrebinje

Trehinje-Diverted OutletHPP Dubrovnik |

Poal
=57 Dam at Trebisnjica
=4 HPP Trebinje Il

Outlet| Capacity | Efficiency| Station Use | Hyd. Losses

& Tailwater Installed Capacity (M) | 215|
A Contralled Qutlet-Spillway
% Controlled Outlet-Battom || | variahle Capacity [ Installed Capacity with Overload Factar v]
=g Divertad Outlet
' Overload Factor | l|
ok |[ cancel pphy
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_i Reservoir Editor.

Reservoir  Edit  PowerPlank
Reservair | Treninje « | Description Treninje reservair O] (W] zor4|m][m]
Physical |gperati0ns|| Observed Data
A Bﬁt;ini"; Trebinje-Diverted Outlet-HPP Dubrovnik |
- o0
7 Dam at Trebisnjica | outlet| capacity| Efficiency | station Use | Hyd. Losses
-4 HPP Trebinje
------ Taibwater Efficiency Method |angtant v|
% Controlled Outlet-Spillway
-4 Controlled Outlet-Bottorm Constant Eficiency (%) | 92|
=4 Diverted Qutlet
EBR 4-PP Dubrovn
]34 ] ’ Cancel Apphy

% Reservoir Editor,

Reservoir  Edit  PowerPlant
Reservair |Trebinje v| Deseription | Trebinje reservair [:]| (W][«] 3 U”Im@
Physical |Qperations|| Ohserved Data|
Q Bﬁbinle Trehinje-Diverted Outlet-HPF Dubrovnik |
ced VPoal
57 Dam at Trehisnjica ) : :
3 Outlet| Capacity| Efficiency| Station Use | Hyd. Losses
=4 HPP Trebinje Il | | Capaciy] v !
o Tailwater Station Use Method |Constant v|
‘ Controlled Qutlet-Spillway
-4 Contralled Outlet-Bottorn Constant Station Use (cms) | 0 D|
- Diverted Qutlet
=@
ok |[ cancel Anply
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_i Reservoir Editor.

Reservoir  Edit  PowerPlank
Reservair | Treninje « | Description Treninje reservair O] (W] zor4|m][m]
Physical |gperati0ns|| Observed Data
A Bﬁt;ini"; Trehinje-Diverted Outlet-HPP Dubravnik |
- o0
7 Dam at Trebisnjica | Outiet| Capacity| Efficiency| Station Uge| Hyd. Losses
-4 HPP Trebinje
4P Taibwater Hydraulic Losses Method |Cunstant v|
% Controlled Outlet-Spillway

-4 Controlled Outlet -Botton Constant Hydraulic Loss {m) | 3_31|

=4 Diverted Qutlet
ER gHPP Dubrovn
[ ]34 ] ’ Cancel l Apphy

Reservoir  Edit  Tailwater

Reservair | Trehinje

v| Description |Trebinje resenoir

0| W@ 304 [m)m)

Ehwsical |Qperations|| Ohserved Data|

a\ ng‘“je Trebinje-Diverted Outlet-HPP Dubrovnik |-Tailwater
e J Pool
57 Dam at Trehisnjica Lise Highest Elevation From:
TS ! |
L Tailwater Canstant Elewation {m}
& Controlled Outlet-Spillway
D 1 Contral b
-4 Cantralled Outiet-Battarn Ml G
- Diverted Qutlet i
. Rating Curve
=4 HPP Dubrovnik | O 8
e l Stage {m) Discharge {cms)
~ 68
. B4
=
=
5 1
& 55:
ST T T T T T
1] 1,500 32000
Discharge (cms)
A4
Stage Daturn (rm) ,:,.!:|
[ ok ][ cancel Aaply
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_i Reservoir Editor

Reservoir  Edit  Operations Zone Rule  IF_Block
Reseryoir |Trebinje v | Description |Trebinje resenvair E]| (W)« 30ra)(m)
| Physical| Operations | Obsered Datal
Operatian Set |Operati0nSet-Trebinje-a v| Description | E]|
Zone-Rules | Rel Allac. | Outages || Stor. Credit|| Dec. Sched. || Projested Eley|
= A
Flood Control
----- @ HS Dubromik H4 Storage Zone | Description gl
----- B ReleaseSpillwayds il
Date
----- B ReleaseBottomds | | Define
i Conservation -
..... B MinFlow Date Taop Elevatian () S5
----- [\ IrrigationF low 01dan 295.0|A -
----- B PGC Dubravnik | 1
----- B ReleaseSpillwayds 284
----- B ReleaseBottam4s T 2931
o MinimumTunnel =
o =1 -
o inactive = 291
£ 2004
W 28494
288
287 T T T T T
w Jan (NEYS Sep
Zone Sort Elevation |:|
[ QK ] [ Cancel Apply

_i Reservoir Editor
Edit

Reservoir Operations Zone Rule IF_Block

Q] () 3uf4![F]E].

Resenoir | Trebinje ~| Description | Trepinje reservoir

| Phwysical| Operations | Obsered Datal

Operation Set |OperationSet-Trebinje-a

]

| Description |

i
Operates Release From: Trebinje-HPP Dubravhik |
Hydrapower - Schedule Rule |HS Dubravnik - |Qescriptinn: ||
#™ Conservation Power Generation Requirement [y
----- W MinFlow
""" g ogtonElow. Manthly Total 162,000
----- ubrovni .
month iy
----- @ ReleaseSpilwayds ] - 161,000
----- B ReleaseBaottornds Jan 180704.0 % .
& MinirmumTunnel Feb 180704.0 160,000
i [nactive Mar 160704.0 E
T 1607040 159,000+
Tz 160704.0 Jdan  May Sep Jan
Jun 160704.0
Jul 160704.0 Power Genaeration Pattern. .
Aug 160704.0
Sep 160704.0
Oct 160704.0
o 160704.0
Dec 160704.0

Qs ] [ Cancel Apply
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-?.. Reservoir. Editor

Reservoir  Edit  Operations Zone Rule  IF_Block

| Phwsical| Operations | Observed Data

Reseroir Trepinje ~| Description | Trebinje reservair O [W[a] 3014 |w]n]

Operation Set | OperationSet-Trehinje-a V| Description | E]l

o Flood Caontral

Operates Release From: Trebinje-Controlled OutletSpillway

----- B HS Dubravnik -4

----- B MinFlawe
----- [E IrrigationFlow

Limit Type: [Maxi. | Interp:|[Li. |

w 0.8
----- [l PEC Dubravnik | e
----- B ReleaseSpillwayds LT (s Release (cms) § 0-35
""" [ ReleaseBottam4s oo 0.0]~ % T T T T T 1
o MinimumTunnel 45.0 0.0 = 0 & 10 15 20 5 30 35 40 46
o inactive Flow {cms)

[] Period Average Limit
[] Hour of Day Multiplier

[ Day ofweek Multiplier

[ RisingiFalling Condition

[] Seasonal Variation

Rule Narne: |Re|easeSpiIlwa\;45 |Qescriptiun: Mz rel. 0 ifcurrentvalue<4fD|
& Conservation Function of: | Trepinje-Controlled Outlet-Spiltway Flaw, Currentvalue | [ Define...

[ Ok H Cancel ] Appky

_?.. Reservoir. Editor

Reservoir  Edit  Operations Zone Rule IF_Block

| Phwsical| Operations | Obsetved Data

Resemnoir | Trepinje w| Description | Trepinje reservair O] W] 30t ][]

Operation Set | Operationget Trebinje-a v | Description | ]

g Flood Contral

----- B HS Dubrovnik -4 o
----- B ReleaseSpillwayds Rule Name: |Re|easeBottum45 |Q959”m'°”3 hax, rel. 0 ifcurrentvalue<4fD|
""" H 3 lottom4s
# Conservation
----- W MinFlow
---- W IrrigationFlow

Operates Release Fram: Trebinje-Controlled Outlet-Bottom

Limit Type: [mMaxi.  »| Interp:[Li. w|

0.8
----- [E PEC Dubrovnik | e
----- B ReleaseSpillwayds LT (s Release (ems) B 0.33
""" [ ReleaseBottam4s oo 0.0]~ B0t T T T T T
& MinimurmTunnel 45.0 0.0 L 0D 5 10 15 20 25 30 35 40 45
o inactive Flow (emz)

[ Period Average Limit Edit..
] Haur of Day Multiplier
[] Day of week Multiplier
[ Rising/Falling Candition
*| [] seasonal ¥ariation Edit...

Function of: |Trebinje-00n1rolled Outlet -Bottarn Flove, Current value | Define...

’ Ok H Cancel ] Appky

Upravljanje sustavima u normalnim uvjetima
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_?. Reservoir. Editor

Reservoir  Edit  Operations Zone Rule IF_Block

3

Resemair |Trebinje v| Description |Trebinje reseryoir

O] (W] 30ra|w](n]

| Phwsical| Operations | Observed Data |

Operation Set | Operationget Trebinje-a v | Description | ]
Zone-Rules | Rel. Allos, | Outages || Stor. Credit | Dec. Sched. | Projected Eley)
‘:__ED?SCDDSSFD'\WK'_A Storage Fone |Cnnsewatiun Description E]l

---- @ ReleaseSpillwayds :

----- [B ReleaseBottom4s ALt |Date | Define...
= Jconservation ;

..... B MinFlow Date Tap Elevation {m) —

----- [E IrrigationFlow 01Jdan 2045 A

----- B PGC Dubrovnik| 295

---- [H ReleaseSpiltwayds 2847

----- [E ReleaseEottan4s £ 2937
i hinimumTunnel = e
o inactive % 291

% 2907
W 2294
288
287 | E B —
“ Jan ay Sep
Zone Saort Elevation I:I
[ Ok ] [ Cancel ] Appby

_‘-11. Reservoir, Editor

Reservoir  Edit  Operations Zone Rule IF_Block

()

Reseroir | Trehinje v | Description |Treinje resenvoir

O/ (W) 30ra|w](]

| Phwsical| Operations | Observed Data |

o inactive

Operation Set | OperationSetTrebinje-a v | Description | m]
Zone-Rules | Rel. Alloe. || Outages | Stor. Credit | Dec. Sched. || Projested Eley|
# Flood Contral Operates Release Frorm: Trebinje-Contralled Outlet-Bottarn
..... [l HE Dubravnik -4 Aule M S . .
----- [ ReleaseSpillwayds ule Mame. |M|nFIuw |_ESCpr jon; [:]|
----- @ ReleaseBottorn45 S
# Conservation WG OiF |Date | Define...
""" ey Limit Type: ini Interp.; | Li
----- @ IrrigationFlow LimitType: |inim... v | Interp. [Li.. | e
----- @ PGC Dubrovnik | B
----- B ReleaseSpillwayds Date Release (cms) 2 a7
----- [ ReleaseBottom4s 01.Jan 1.823)~ & 12104
o hinimumTunnel 2 1.800

T T T T T
Jan hiar by Jul Sep Mow

Edit...

[ Period Average Limit
] Haur of Day Multiplier

[] Day ofweek Multiplier

[ RisingiFalling Conditian

Seasonal Yariation Ep]f=

QK

/|

Cancel ] Appky

Upravljanje sustavima u normalnim uvjetima
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_‘-f.. Reservoir, Editor

Reservoir Edit Operations Zone Rule IF_Block
Reseriair  Trehinje «| Descrintion | Trepinje reservair Q| W] 204 w]m]
| Physical| Operations | Obsetved Data
Qperation Set | Operationget Trebinje-a v | Description | ]
Zone-Rules | Rel. Allac. | Outzne:
#h Flood Control Operates Release From: Trebinje-Contralled Qutlet -Bottom
----- @ HS Dubrovnik -4 e L
----- @ ReleaseSpillwayds ule Name: |inigationFlow Dzsefpiion Q)
----- B ReleaseBottomds L
#% Conservation unetion o |DE'TE | Define...
""" M ik lc Limit Type: [Minim... v | Interp: [Li. |
& 37
Edrae|
----- [E ReleaseSpiltwayds iz REIBEEE (Ems] £ 53
----- B ReleaseBottomds 01Jan DOjA 3 ::
# MinimumTunnel 313‘13\‘ gg L o
i N £ o T T T T T
¥ Inactive 30Jun a6 Jan hlar bay Jul Sep HNow
01Jul a6
TR ag [[] Petiod Average Limit
01Aug 8.6 —| [ Hour of Day Multiplier
314U 26
015ep a6 [ Day of Week Multiplier
305ep 96 . ) .
Rising'Falling Condition
010ct 0.0 ALl
3 Dec 0.0] Seasonal Wariation
[ [0]34 ] [ Cancel Appby

—

% Reservoin Editor

Reservoir  Edit  Operations Zone Rule IF_Block
Resenioir | Trepinje | Description | Trepinje reservair O W] 30r4 )]
| Physical| Operations | opserved Datal
Operation Set | OperationSet Trebinje-a v | Description | m]
Zane-Rules | Rel. alloc. |
#h Flood Control Operates Release From: Trebinje-HPP Dubravnik |
----- B HS Dubrovnik -A G : ittt G :
..... 8 ReleaseSpillways ydropowver - Power Guide Curve Rule |GG Dubrownik| |
----- @ ReleaseBottom4s Description: [ ®]
# Conservation
----- @ MinFlow Zone at Top of Power Poal
[ oatonzlow. Zone at Bottom of Power Pool S
""" W ReleaseSpillway43 % Power Storage | Plant Factor (%) = i
----- [H ReleaseBottam4s z 1004
o 100.0 00|~ &5 .
o hinimumTunnel 1000 Tonol—| @ 1000
o hactive - - = B
£ 8os
o =
#  gg.2
| O S S
0 20 40 GO0 80 100
Plant Factor (%)
w [ Power Generation Pattern...

[ ok |[ cancel Apply
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% Reservoir Editor, |§|
.Beser\-'oir Edit Operations Zone Rule IF_Block l_
Resenoir | Trehinje v | Description |Trehinje resenvoir mIRCRIEEA D

| Physical| Operations | opserved Datal
Cperation Set | CperationSet-Trehinje-a V| Description | E]l

Zone-Rules | Rel. alloc. | Outages || Stor. Credit | Dec. Sched. | Projected Eley|

v
Flood Contraol i
: orage Zone escription
‘ﬁ HS Dubrovhik l-A i z TR Descripti o

----- @ ReleaseSpillwayd5

Function of |Date
----- B ReleaseBottomds | | Define...

# Conservation

..... W MinFlow Date Top Elevation {rm)
----- W IrrigationFlow 01dan 2825~ igg
----- W PGC Dubrovnikl i
----- B ReleaseSpillwayds 294
----- [l ReleaseBottorm4s £ 2937
FEMinimumTunnel = 28919
g (= -
o Inactive = 291
% 2907
W 7884
288
287 T T T T T
w Jan May Sep
Zone Sort Elevation I:l
[ [0]34 ] [ Cancel ] Appby
% Reservoir Editor |z|
Reservoir  Edit  Operations Zone Rule IF_Block
Resenoir |Trehinje Vl Description |Trehinje resenoir E]| (W][4] 2014 l@@
| Physical| Qperations | opserved Datal
QOperation Set | OperationSet-Trehinje-a V| Desgcription | E]l
Zone-Rules | Rel. Alloe. || Outages | Stor. Credit | Dec. Sched. || Projested Eley|
g Flood Contral o te
Inactive
----- B HS Dubrovnik -4 Storage Zone | Description ]
----- [E ReleaseSpiltwayds it
2 _oefne.. ]
----- [E ReleaseBottomds | ks | DAl
# Conservation -
..... [ MinFlow Date Top Elevatian {m)
----- [H IrrigationFlow 01Jan 2880~ ;gg
----- @ PGC Dubrovnik i
----- [E ReleaseSpiltwayds 234
----- @ ReleaseBottom4s £ 2837
# MinimumTunnel = 2927
L= il
1 o = ]
& 2907
W 2894
288
287 T T T T T
w Jan Mar May Jul Sep Mov
Zone Sort Elevation l:l
’ Ok ] [ Cancel Appky
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Alternative B2

_i‘. Reservoir. Editor,

Reservoir Edit  Operations Zone

Rule IF_Block

Reservoir | Treninje

X

v| Description |Trebinje reserair

Q] (ke 204 w]00)

| Physical| Operations | opserved Datal

Operation Set | OperationSet-Trehinje-B2

V| Description |Tandem Cperation

Ol

Zaone-Rules | Rel Alloc. | Outages |

r. Credit | Dec. Sched. | F

-

1H HE Dubravnik -4
B ReleaseSpillwayds
18 ReleaseBottom4s
w Conservation

18 MinFlow

TH IrrigationFlow

18 Cubrovnik HSystemS-61
B ReleaseSpillwayd5
[l ReleaseBottom45
o MinimumTunnel

o nachive

Storage Zone |Flood Cantral

Description

m]

Function of |Date

Date

Top Elevation {m)

01Jan

295.0| ~

Zaone Sort Elevation I:I

| Define...

296
295

294+
2934

292+
22l 5
290+
289

Elevation (m)

288

287

T T T T T
Jan Mar May Jul Sep Mow

Qe

| [ cancel | Apply

? Reservoir Editor

Reservoir Edt  Operations Zone

Fule

IF_Elack.

Resenoir | Trehinje

X

v| Description |Trebinje reservair

0O/ (@) 30t )0

| Physical| Operations | opserved Datal

Cperation Set | CperationSet-Trehinje-B2

V| Diescription |Tandem Cperation

]

Zone-Rules | Rel Alloc. | Outages | Stor. ©

w# Flood Control

1H HE Dubrovnik -4
B ReleaseSpillwayd5
[H ReleaseBottom45
o™ Conservation
18 MinFlow

[ IrrigationFlow
8 W Cubrovnik
[E ReleaseSpillwayds
B ReleaseBottom4s
#m hinimumTunnel

ol [hachive

Operates Release From: Trehinje-HPFP Dubrovnik |

Mame:

|Dubrovnik HSystemns-61

Description: |

Systern Generation Requirerment

Manthly Reguirem...

manth (M) 61,600

61,200

.lJ:an 61000.0 %Bn.snn:

eb 61000.0 #0400
Mar £1000.0
Apr £1000.0
ay 61000.0
Jun £1000.0
Jul £1000.0
Alg A1000.0
Sep £1000.0
Qct 61000.0
Moy 61000.0
Dec £1000.0

Contributing Reservoirs...

T T T T T
Jan hir hMay  Jul Sep Mow  Jan
Fower Generation Pattern

(%) Specify Local Generation Pattern
() Bpecify Bystern Generation Pattern

Edit Pattern...

QK

J[ cancel Apply
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10. HE Capljina

Reservoir  Edit

Resenoir |Hu10v0

v| Description |Hutw0 upper compensating pool (Popova Paljg)

0] ) 200 @I00)

Phsical |gperati0ns|| Ohbserved Datal

Hutovo
Pool

Dam at Trehisnjica
Q Uncontrolled Qutlet-Wirtual

Composite Release Capacity

Bd‘ Diverted Outlet Elevation... | Cantralle... | Uncontro... | Tatal {em...
E" Capljina 222.0 225.0 0.0 225.0
P R 4 Tailwater Z30.0 225.0 0.0 225.0
- # Routing 231.5 225.0 500.0 725.0

Elevation {rm)

TTT T T
0 200 E00

Floww (cms)

Label Position: |EAST v

Ok

” Cancel ] Apply

% Reservoir Editor

Reservoir  Edit  Pool

&

Resenvoir |Hut0v0

V| Description |Hut0\r0 upper compensating pool (Popovo Poljg)

0] [ 2000

Ehwsical |Qperati0ns" Observed Datal
Fa\ 5“ Hutovo-Poal
& 00
‘57 Dam at Trehisnjica (&) Linear Interpalation ) Conic Interpolation I:I
-<3 Uncontrolled Qutiet-virtual
B-"g"a\f%d;;i”a:tlet Elevation Storage Area
£ ' Tailwater (rm) (m3) tha) ]
‘- # Routing 222.00 21000.00 ~ 232_
22220 A3000.00 £ 225
22240 94000.00 = i
22260 140000.00 T 2244
222.80 214000.00 T
223.00 293000.00 . 20T T T T T T
223.20 SE0000.00 0 4,000,000 5,000,000
22340 470000.00 Star (m3)
22360 565000.00
22380 BEO000.00 232
224.00 764000.00 = 228:
224.20 874000.00 = i
224.40 Y85000.00 D 224+
224 60 1104000.00 1
22480]  1224000.00 P i o
22500 1342000.00 2 2 B B W
22520 1470000.00 Ares (uncef)
225.40 1604000.00 bs
Ok ” Cancel Apply
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_i Reservoir Editor.

Reservoir  Edit  Dam
Reserair |Hutn\-'o V| Description | Hytavo upper compensating pool (Fopova Polje) C]| E@ 2 of4|m@
Physical |gperati0ns|| Observed Data
Hutova-Dam at Trehisnjica
Sz Elevation attop of darn {rm)
+-& Uncontrolled Outiet Virtual | 232.0]
B" Diverted Qutlet Lenath at top of dam {m) | |
=4 Capljina
- P Tailwater Composite Release Capacity
“o @ Routing
Elevation Controlled | Uncontrall... Total
{rm) {cms) {cms) {cms) J
230.0 0.0 0.0 0.0 E 231.04
231.5 0.0 500,10 500.0| B E 33047
£ E 0
o 2298 TTTTTTTTT
0 200 400
Flow
(cms)
[ ]34 ] ’ Cancel l Apphy
¥ Reservoir Editor [z|

Reservoir  Edit  Spillway

Resenoir | Hutovo

v| Description |Hut0\r0 upper compensating poal (Popava Palje)

0| W@ 204 [m)0)

Ehwsical |Qperations|| Ohserved Data|

A\ Hutowo
&) Poal

57 Dam at Trehisnjica
i Q Uncontro

Hutovo-Diam at Trebisnjica-Uncantrolled Outletvirual

Outlet Elevation fmj |

230.EI|

=2 Diverted Ouflet ) Weir Coef. |
=4 Capljiina
i ' Tailwater Length {rm) |
“-# Routin
3 () Elevation vs. Outflow
Elevation {m} Outflow {ems)
730.0 0.0|~ .
231.48 500.0 231 24
g .
= 230.8
= 1
g 230.4:
W 23004
TTT T TTTTT
0 150 300 450
b Cutflow (e s
W
[ ok ][ cancel aply
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_i Reservoir Editor.

Reservoir  Edit  Outlet

Reservoir |Hutn\-’0 v|

Physical |gperati0ns|| Observed Data

Description |Hutnvo upper compensating pool (Popova Poljg)

0| W@ 2o+ @)

A Hutowo Hutovo-Diverted Outiet
8 Pool
=57 Dam at Trebisnjica Composite Release Capacity
&> Uncontrolled Outlet-virtual

i ert utlet Elevation {m} | Contralled (.| Uncontralle... | Tatal {cms)

= @ Capljina 222.0 225.0 0.0 zzs.0| 2327

- 4 Tailwater 231.5 225.0 0.0 z25.0| €
=] 7
T 224
I -
Ll | —

100 200
Flow {cms)
[ ]34 ] ’ Cancel l Apphy

Reservoir  Edit  PowerPlant

Reservoir |Huto\r0 v|

Ehwsical |Qperations|l Observed Data|

Description |Hut0\r0 upper compensating poal (Popava Palje)

0| W@ 204 [m)0)

Hutovo-Diverted Qutlet-Canpljina

Outlet | Capacity | Efficiency | Station Use | Hyd. Losses|

Mumber of Gates of this type

Elevation Max Capacity | Total Max

Physical Limitations:

Max Rate of Increase {cmsthr)

) {cme) Capacity 232
2220 335.0 226.0| A 230
2315 225.0 225.0 i

5 33
o 7744
222

Max Rate of Decrease (cmsihn Edit Gate Seffings

T T T T
0 &0 100 150 200
Capacity (cms)

ok ||

cancel | nply
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_i Reservoir Editor.

Reservoir  Edit  PowerPlank
Reserair |Hutn\-'o V| Description | Hytavo upper compensating pool (Fopova Polje) C]| E@ 2 of4|m@
Physical |gperati0ns|| Observed Data
A Btg\fﬁ | Hutovo-Diverted Outlet Capliina
e .
57 Dam at Trehisnjica - ) -
Cutlet| Capacily | Efficiency || Station Use | Hyd. Losses
Q Uncontrolled Qutlet-Virtual l_l | Y” " b
- Diverted Cutlet Installed Capacity (M) | 22.3|
=@ na
@ Tailwater Wariahle Capacity. [ Installed Capacity with Overload Factor v
- # Routing
Overload Factor | l|
]34 ] ’ Cancel Apphy

% Reservoir Editor,

Reservoir  Edit  PowerPlant
Reservair |Hut0\r0 V| Description | Hytovo upper compensating pool (Popova Polje) [:]| E@ Zafd Im@
Physical |Qperations|| Ohserved Data|
Q Bﬂm Hutovo-Diverted Outlet-Capljina
ced VPoal
7 Dam atTrebisniica | Outlet| Capacity| EMtiency | Station Use | Hyd. Losses
% Uncontrolled Outlet-Vidual
- Diverted Cutlet Efficiency Method |Cnnstant v|
EX 4
Lo Tailwater :
: Constant Efficiency (%)
~- 4 Routing | 92|
ok |[ cancel Anply

Upravljanje sustavima u normalnim uvjetima 128
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_i Reservoir Editor.

Reservoir  Edit  PowerPlank
Reserair |Hutn\-'o V| Description | Hytavo upper compensating pool (Fopova Polje) C]| E@ 2 of4|m@
Physical |gperati0ns|| Observed Data
A Btg\fﬁ | Hutovo-Diverted Outlet Capliina
- a0
7 Dam atTrebisnjica | outlet| capacity| Efciency| Station Use | Hyd. Losses
Loy Uncontrolled Qutietvirual
- Diverted Cutlet Station Use Method | constant v
=@ na
24 Tailwater Canstant Station Use (cms) | 0. D|
“-# Routing
]34 ] ’ Cancel Apphy

% Reservoir Editor,

Reservoir  Edit  PowerPlant
Reservair |Hut0\.-g V| Deseription |Hutovo upper compensating pool (Popova Polje) [:]| E@ 2 Df-‘ilm@
Physical |Qperations|| Ohserved Data|
A BJtDVU Hutovo-Diverted Qutlet-Capljiina
ced VPoal
7 Dam at Trebisnjica i | Outlet| Capacity| Efficiency| Station Use | Hyd. Losses
% Uncontrolled Outlet-Vidual
= Divertad Outlet Hydraulic Losses Method | Canstant v
ER ¢
Tgllwater Canstant Hydraulic Lass ¢m) | G. '?2|
~- 4 Routing
ok |[ cancel Apply
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Reservoir  Edit  Taiwater

Reserair |Hutn\-'o V| Description |Hutn\-'o upper compensating poal (Popovo Palje) C]| E@ 2 of4lm@

Physical |gperati0ns|l Observed Data

A Hutovo Hutava-Diverted Outlet-Capliina-Taikwater
& Poal
; 0o
? Diam at Trebisnjica Llse Highest Elevation From:
% Uncontrolled OutletVirual : _
=2 Diverted Outlet Constant Elevation (m) 3.0
ER 4 ?pljma = ] Downstream Caontrol
- # Routing [] Rating Curve
Stage (m) Dizscharge (cms)
A 63
. fdq
.
= 60
2 4
= 55:
a2 T T T T T
0 1500 3,000
Discharge {crms)
v
Stage Datum (m) :Z-,='Z||
[ (]34 ] ’ Cancel l Apply

Reservoir  Edit  Operations Zone Rule IF_Block

Reservair |Hut0\r0 V| Description |Hut0\r0 upper compensating pool (Popovo Polje) [:]| E@ Zafd Im@
| Physical| Qperations | opserved Datal
Operation Set | OperationSet Hutovo v | Description | OperationSet Hutov ]
Zone-Rules | Ral. Alloc. | Outages | Star. Credit | Dec. Sched. [ Projected Eley]
- S
Fload Contral
B ReleaseSpillway225 Storage Zone | | Description | C]|
{8 HS Hutovo Function of
Dat | Define.. |
™ Conservation | = | Define...
[l ReleaseSpillway224 -
1B PGC Hutavo Date Top Elevation () 0
o inactive 01Jan 2314 » e
230+
E 2294
= 2o
= 2277
£ 2267
e
224
223 T e s s |
v Jan Mar May Jul Sep Moy
Zone Sort Elevation |:|

| ok || cancel Apply
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Reservoir  Edit Operations Zone Rule IF_Block

Reserair |Hutn\-'o V| Description |Hutn\-'o upper compensating poal (Popovo Palje) C]| E@ Zafd !m@
| Physical| Qperations | Observed Data
Cperation Set |0perati0nSet-Hutu\t0 V| Description |Operati0nSet Hutowa E]|

Zane-Rules | Rel. Alloc. | Outages | Stor. Gre

- Fimd Control Operates Release From: Hutovo-Dam at Trehishjica

B HS Hutovo Rule Mame: |Re|easeSpiIIway225 |Qescr|pt|on: |Max. rel. 0if current value=225 E]|

Conservation T

[H ReleaseSpillwayazs || Functian of |Hut0\r0—Unc0ntr0IIed Outlet-Virtual Flow, Current Yalue | Define...

B PGC Hutovo o

- Limit Type: Interp.: [Linear  +
o inactive ,E 0.3
Flow (crmes) Release (cms) % ggg
0.0 0.0 : % o.03 T T T T
225.0 0.0 G o a0 100 150 z00

Flow (cm=)

[] Period Average Limit Edit...
1 Hour of Day Multiplier m
[ Day ofweek Multiplier
[ RisingfFalling Condition
*| [ seasonal Variation Edit...

[ ]34 H Cancel l Apply

Reservoir  Edit  Operations Zone Rule IF_Block

Reservair |Hut0\r0 V| Description |Hut0\r0 upper compensating pool (Popovo Polje) E]| E@ Zafd !m@
| Physical| Qperations | opserved Datal
Operation Set | OperationSet Hutovo v | Description | OperationSet Hutov ]
Zone-Rules | Rel. Alloe, | Outages | Stor. Cre |
Flood Cantrol Operates Release From: Hutovo-Capliina
B ReleaseSpillway225
T RHS Hy Hydrapower - Schedule Rule |HS i | Descrigtian:
Conservation
W ReleaseSpiltway325 || power Generation Requirement
[l PGC Hutovo LA
A Inactive Monthly Tatal 165,000
Manth W ]
il i) T 164,000
Jan 163680.0 = &l
Feb 183680.0) = 4153000
har 163680.0 B
At 163680.0 162,000 +——T—1—T—1
hdang 163680.0 Jan May Sep Jan
Jun 163680.0
Jul 163680.0 Power Generation Pattern...
Aug 1636800
Sep 1636800
Oct 163680.0
[ oy 163680.0
Dec 1636800
]34 ] ’ Cancel Apphy
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Reservoir Edit Operations Zone Rule IF_Block
Reserair |Hutn\-'o V| Description |Hutn\-'o upper compensating poal (Popovo Palje) C]| E@ 2 of4lm@
| Physical| Operations | Observed Data
Cperation Set |0perati0nSet-Hutu\t0 V| Description |Operati0nSet Hutowa E]|
Zone-Rules | Rel. Alloe. | Outages | Stor. Credit | Dec. Sched. || Projected Eley|
il Flood Control : e
Conservation
8 ReleaseSpillway225 Storage Zone | | Description | [:]|
[§ HS Hutovo Function of
_ Date
- | | [Loene.. ]
[l ReleaseSpillway225 -
[ PGC Hutovo Date Top Elevation {m} =
o inactive 01Jan 230.0] i
230
E 2299
= 228
£ 227
& 226
o225
224
223 T T T T T
Jan Mar May Jul Sep Moy
b
Zaone Sort Elevation I:I
[ ]34 J ’ Cancel l Apphy
% Reservoir, Editor E|
Reservoir Edit Operations Zone Rule IF_Block
Reserair |Hutn\-'o V| Description |Hutn\-'o upper compensating poal (Popovo Palje) C]| E@ 2 of4lm@
| Physical| Operations | Observed Data
Cperation Set |0perati0nSet-Hutu\t0 V| Description |Operati0nSet Hutowa E]|
Zone-Rules | Rel. Alloe. | Outages | Stor. Credit | Dec. Sched. || Projected Eley|
#h Flood Control Operates Release From: Hutova-Capliing
[E ReleaseSpillway225 i = N
[ HS Hutovo ydrapaower - Pawer Guide Curve Rule |pGC Hutova |
# Conservation Description: P X
L . awer Guide Curve
B ReleaseSpillway225 | C]|
I"RF GC Hutovo Zone at Top of Pawer Poal
o inactive Zone at Bottam of Power Pool | |nactive A"
100.8
% Power Starage Flant Factor (%) & 9
fa] -
100.0 noja| g 10047
100.0 100.0 & <G
= J
g 936
#9932
T T T i T
0 20 40 6O &0 100
& | Flant Factor (%)
’ Fower Generation Pattern...
b
[ ]34 J ’ Cancel Apphy
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% Reservoir, Editor

Reservoir Edit Operations Zone Rule IF_Block

Reseroir |Hutn\-'o V| Description |Hutn\-'o uppet compensating pool (Popova Poljed

0| W@ 204 [0

| Physical| Operations | Observed Data

Cperation Set |0perati0nSet-Hutu\t0 V| Description |Operati0nSet Hutowa E]|
Zone-Rules | Rel. Allog. | Gutages | Stor. Credit || Dec. Sched. | Projected Eley|
o E lood Conirg, Starage Fone |Inactive | Desctiption | [:]|

- HS Hutovo Function of |Date

A Conservation
[l ReleaseSpillway225 .
8 PGC Hutovo Date Top Elevation {m)

Ir 01Jan 2240

|3

Zaone Sort Elevation I:I

ion {rm

Elevat

| Define...

232

2314
2304
2284

(]

]

o0
i

227
226
2254

224

223 T T T T T
Jan Mar May Jul Sep Moy

Ok l [ Cancel

Apply
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11. Svitava bazen

Reservoir  Edit
Reservoir |S\ritava V| Descrigtion |Svita\ra down compensating pool E]l (W][«] 1 of4|m@
Phsical |gperati0ns|| Ohbserved Datal
Svitava
Pool
=-57 Dam at Krupa Composite Release Capacity
<> Uncontrolled Outlet
@ Contralled Qutlet Elevation ... | Contralle... | Uncontral... | Total {cms)
3.5 0.0 0.0 0.0 P e
4.0 400.0 0.0 400.0 g S'D_
4,5 450,10 0.0 450.0 = 4'5_
5.0 500.0 0.0 500.0| = 4'0_
5.5 S50.0 0.0 550.0 E : i
5.6 550.0 0.0 550.0| & ST
5.7 550.0 500.0 1,050.0 0 &00 1200
Floww (cms)
Label Position: | NORTH v
[ [o]54 l ’ Cancel ] Apply
¥ Reservoir Editor B|
Reservoir  Edit  Pool
Reservoir |Svitava V| Descrigtion |Svitava down compensating pool E]l (W][«] 1 0f4lm@
Ehwsical |Qperati0ns" Observed Datal
A 55"]” Switava-Paol
e ‘00
=] U Darn at Krupa () Linear Interpolation (O Conic Interpaolation ] I:I
~<» Uncontrolled Outlet
% Conirolled Outlet Elevation Storage Area
{m {m3 tha) g
1.00 1820000.00 ~ 2
2.00 4211000.00 T 47
2.30 F000000.00 = 37
250 8806000.00 & 29
2.70 10800000.00 17
2 L macnnn 0o : 1] 1I5 IUUIU Ulﬂé : 415 IEIEIU uuli]
4.00 24700000.00 ! el
5.00 35100000.00 Star (m3)
5.80 44000000.00 5
5
= 47
£ 34
1
o e
2 4 6 8 10
Area (undef)
A4
Qe l ’ Cancel Apply
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Reservoir  Edit  Dam

Resenioir | gyitava

v| Description |Svitava down compensating pool

sinOEEA D

Physical |gperati0ns|| Observed Data|

A Svitava Svitava-Dam at Krupa
i) Elevation attop of darn {m)
< Uncontrolled Outlet | 5 sl
‘49 Controlled Outlet Length attop of dam (m) | |
Caomposite Release Capacity
Elevation Controlled | Uncontroll... Total
{rm) {cms) {cms (cms) =TT
o 0.0 0.0 D.D: c 5.0
4.0 400.0 0.0 400.0 TE
4.5 450.0 0.0 450.0 2 407
5.0 500.0 0.0 500.0 T T T T T
5.5 550.0 0.0 550.0 o 500 1,200
5.6 550.0 0.0 550.0 Fle
5.7 550.0 500.0 1,050.0 (cms)
W
[ ]34 l ’ Cancel l Apply
¥ Reservoir Editor [Z|
Reservoir  Edit  Spillway
Reservair |S\rita\ra V| Deeseription |S\rita\ra down compensating pool [:]| (W])(@] 1 ot 4[] (m)
Physical |Qperations|| Observed Data|
A Switava Svitava-Diam at Krupa-Uncontrolled Qutlet
ced V Poal
7 Dam at Krupa Qutlet Elevation ¢ | 5. 5|
: ENS incontralle )
.4 Controlled Outlet () ¥eir Coef, | /|
Length (m) | 300.0]
(%) Elevation vs. Outflow
Elewation {m} Outflow {cms)
5.8 00[a| 572
5.7 500.0 5707
2 565
E 566
2 564
5 5827
* sg0+
SRS T T T T T T T T I
0 100 200 300 400 500
T Outflowy (oms)
bt
ok |[ cancel Apply
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_‘-11. Reservoir Editor.

Reservoir  Edit  Outlet

Resenioir | gyitava

v| Description |Svitava down compensating pool

sinOEEA D

Physical |gperati0ns|| Observed Data|

A 58"’”;‘“3 | Svitava-Dam at Krupa-Contralled Cutlet
00
Dam at Krupa Mumber of Gates of this type 1
~<> Uncontralled Outlet - :
O - nirollcd Outlet Elevation hax Capacity Tatal hax
() {cme) Capacity 5 5
35 0.0 0.0[A
4.0 400.0 400.0 5.07
45 450.0 4500( | E , -]
5.0 a00.0 500.0 5
5.5 550,10 50,0 T 404
3.8+
T T T T T
0 200 400 600
Capacity (cms)
A4
Physical Limitations:
Max Rate of Increase {cmsihr)
Max Rate of Decrease {cmsihr) Edit Gate Settings
[ ]34 l ’ Cancel l Apply
¥ Reservoir Editor [z|
Reservoir  Edit  Operations
Reservair |S\rita\ra V| Deeseription |S\rita\ra down compensating pool [:]| (W])(@] 1 ot 4[] (m)
| Physical| Qperations | opserved Datal
Operation Set | OperationSet Guitava v | Description | OperationSet! Svitava ]
Zone-Rules | Rel. Alloe. | Outages || Stor. Credit|] Dec. Sehed. | Projected Eley|
Y1000 control =
Flaod Cantral
A Conservation Storage Zone | | Description | C]|
o [nactive Function of | pate | [ eine..
Date Top Elevation (m)
01Jan 56|A Bl
5484
507
g’ 45_
s
'~§ 4.0+
2 3484
30
245 T T T T T
v Jan Mar May Jul Sep Moy
Zone Sort Elevation |

QK

J

Cancel Anply
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_‘-11. Reservoir Editor.

Reservoir  Edit  Operations

Reserir |Svitava V| Description |Svitava down compensating poal

sinOEEA D

| Physical| Qperations | Obszerved Data|

Cperation Set |0perati0n89t—8vitava V| Description |Operati0n89t1 Switava E]|
Zone-Rules | Rel Alloc. [ Outages | Stor. Credit|| Dec. Sched. | Projected Elex|
il Flood Control : i
(G 1
- Storage Zone | ansenation | Description | [:]|
- Inactive Function of |Date | pefine...
Date Top Elevation {m)

D1dan 50| 50

01Feh 5.0 5.5

01 mar 4.0 50

01Apr 4.0 =t

01 May 35 = 457

01Jun 35— % 404

fd

ot.Jul 35 G e

01Aug 3.8 w

018ep 3.4 3.0

010ct 4.0 25 S s s

01 Maw 40| Jan Mar May Jul Sep Moy

Zone Sopt Elevation |

[ ]34 l ’ Cancel l Apply

% Reservoir Editor,

Reservoir  Edit  Operations

Regerair |S\rita\ra V| Description |S\rita\ra down compensating pool

SCOEA D

| Physical| Qperations | opserved Datal

Operation Set | OperationSet Guitava v | Description | OperationSet! Svitava ]
Zone-Rules | Rel. Alloe. | Outages || Stor. Credit|] Dec. Sehed. | Projected Eley|
@ Flood Control : o
Inactive
A Conservation Storage Zone | | Description | C]|
wh Function of |Date | Define..
Date Top Elevation {m)
01Jan X
5.5
50
g 4.5_
5
'~§ 4.0
3 354
30
245 T T T T T
v Jan Mar Way Jul Sep Mov
Zone Sort Elevation |
| ok || cancel Apply
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