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NePO Kal eVEpyELA

0 To vepd we mMapoywyog EVEPYELOG:
0 ApEcoC mapaywyogs: UOPONAEKTPLKN EVEPYEL
0 EppECOC TTOPOyWYOG:
0 Buopala-Brokavoiua (apdeuon)
0 OegpponAektpikol otabuot (Puén)
0 To vepOd WE KATAVAAWTHG EVEPYELAG:
o AvtAnon umoyelou vepou
o Metadopd vepol PECW KATOUOAUTTLKWY aywWywV
o Enegepyaoia vepou (adaidatwon)
0 To vepO w¢ PUOMLOTAG EVEPYELAG:
0 AmnoBnkeuvon udpPodUVAULKNAC EVEPYELOG OE TOLULEUTHPEC
0 KaAun evepyelokwy oUWV HECW HEYAAWVY USPONAEKTPLKWV EPYWV
o AvtAnolotapiceuon
o [MNeplooela vuxTEPLVAC EVEPYELOG TTOU TtOPAYETAL ATt otabuouc faong

o [MNeplooela pun eAeyxOpeEVNC EVEPYELOC TIOU TIOPAYETOL ATTO AAAEC OVAVEWOLUEC
TNYEC (VBPLOLKA CUOTAHATA AVOVEWCLUNG EVEPYELOC)

0  AdoAdtwon (mAsovaopato eVEPYELAG)



lotopikn avadpoun (1)

e H a&lomoinon tng USPAUALKNG EVEPYELOC TIPOYLLOTOTIOLOUTAV ATTO TNV apXaLOTNTA LECW
TWV USPOUAWV/USpOTPOXWV, VLA TO AAECHA TWV SNUNTPLAKWY Kal TNV Kot EuAeiag
(ubpomplova) = HETATPOT] OE UNXOLVLKE) EVEPYELQL.

* H a&lomoilnon tng uSPAUALKNG EVEPYELOC YLIO TTAPOAYWYH NAEKTPLOMOU £YLVE OTOL TEAN TOU
19° awwva (1880 melpapatika, 1891 emuxepnoLakad).

Y&popuAot otnv moAn Hama tng Zupioag (dStacwlovrat 17 anoé toug 30)
(Mnyn: https://en.wikipedia.org/ wiki/Norias_of Hama)




lotopikn avadpoun (2)

TAATIA OB NEFOIMYAOY

1.- Adon. 0. . Korcu eodorg) 49.. Zrag
2. Molaclars H. ..~Mna'§:~? pda) 2ol hp?l;)é'l:
3. Kegrp ; 12.~ AZovas 21.. BapdapL
4-Tladoupap s (sudpa). 8. Apodsl 22. — AdsveaGnen.
z-l‘l:a'lepé\ ve 4 &M:;Pu*rq 23.- 4

-Koppos = ATETRES =L .
2- “Ee':swqm 1%~ fod) :;:.. é::g:;:lpas

8.- Zigoovi (owar) 17 Wed. S o A
7-- XQ\"?*buen?::::q} ora 633.\\»?‘:,“)3, 2&. - kirigcio

MnyR: http://egaleo.freeservers.com/merh.htm



lotopikn avadpoun (3)
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Fevikn dtataén & cUVIOTWOEC CUOTAMATOC TOLPOYWYNC
UOPONAEKTPLKAG EVEPYELOLC

: : Y/H gvépyela = cuoTNHA SLASOYLIKWV
(1L:JAn09nK§L;u€\:I:) vaP © Gf: (5) Pevpa mov anodidetan / Py . nu . X
UWOUETPLKN Slapopa ano 010 iktuo ubnAictéone  EVEPYELAKWV UETAOXNUATIOUWV:

éva eninedo avadopag . , .
(uBpoduvapLKk evépyeLa) (nAextpin evepyela) 1. Yb6poduvauikn evepyela

Power grid

YOpauALkn evépyela

Kwntikn evépyela meplotpodrq
HAektpikn evépyela (xapnAn taon)
HAektpkn evépyela (uPnAn tdon)

vk wnbn

Reservoir

(4) NepLotpedopevo nvio
O€ NAEKTPOMAYVNTLKO Tedio
(nAekTpikn evépyela
XonAng Téong)

(3) Neplotpedopevog
agovag (Kwvntkn

evépyelay) (2) Nep6 o€ kivnon

(vbpauAwkn evépyela)



Baolkd UOPOEVEPYELOKA LEYEDN

Ztadun

. Itao A
ToueUThpaL i TaOun unepxeiliong

------------- 1l-—-—-—-—-—-—-r-—

STépn Edkto €0pog
uépoAnyiog uesaBo)\nq
k otadung
YSpoAnyia Aywydg )
TPOGAYWYHC MEVl(f'tO AkaBdpiLoto
(R twonc) ?‘K“eapl‘,’m U og mTong
Y vy oG nTtwong
Ztaoun
Swwpuyag
buyng
‘= & Akl EUpog katdvn

oTtadung

ZTpOPLAog

Awwpuya
e€odov

Aywyog duyig




Y&ponAektpikn evépyela (1)

0 Auvopkn evépyela vepou palac m (kg) oe upog H (m) amod to eninedo avadopdc Twv
otpoBilwv (USpoduvauikn evépyela [ udpoduvako, oe kl):

E,=mgH=pgVH=yVH (1)

OTloU p N TukvoTtnTa tou vepou (1000 kg/m3), g n emtayuvon tng Baputntog (9.81 m/s?),
V 0 €16WKO Bapoc tou vepou (9.81 kN/m3) kat V o oykog (m3). Zta udpoevepyelaka £€pya, N
vopetpikn Stadopd H avadépetal Kal we OAKO 1 akaddpioto VP og mtwong.

0  Metatponr SUVOULKNC EVEPYELAC O USPOUALKA:
E,=E,—AE, =y V (H—AH) (2)
OTou AH oL USPAUALKEC ATTWAELEG KATA TN POOOYWYH TOU VEPOU 0ToUuC oTtpofilouc.
o Oe€tovtag AH = H—H,, n oxeon (2) ypadetad:
E,=y VH, 3)
orou H,, to Aeyopevo kaBapo U og ntwong.

0 Metatponn udpauAkng evépyelac o Kwvntikn (otpoBLhog) kat nAektpkn (yevvntpLa):

E=nE,=nyVH, (4)
OTou 1 o BaBpog anodoong twv otpofilwv. H mocodTnTA:
AE; = (1-n) E, (5)

ekPpAlel To 6UVOAO TWV ATIWAELWV (HAlaC, USPAUALKEC, LNXOVIKEG) KATA TN LETATPOTIN
NG LOPAUALKN G eveépyeLac (eloodoc otpoBilou) oe nAektpikn oto diktuo (€€0d0c).



Y&ponAektpikn evépyela (2)

a

O puBuOC peTaBoAnC Tou OYKOU EVOC PEUCTOU

kaAeitat pon (flow) A mapoxn (discharge):
Q=dVv/dt (6)

H mapoxn mou SLEpYETaL oo TOV aywyo MTwong

(koL Toug otpoBilouc) amoteAel YapaKTNPLOTLKO

MnEyeBog oxedlaopou tou Y/H €pyou.

Katd tn Aettoupyla Tou €pyou, n mapoxr Twv

oTpoBilwv pubuiletol HEow TTTEPUYLWV.

O puBUOC PeTABOAAC TNG TTOPOYOUEVNC

gvEpyeLac KaAeital Loxug:

P=dE/dt (7)

Ao t16 (4), (6) kat (7) mpokUTTEL OTL N LOXUC TTOU
napayetal ano toug otpofilouc (oe kW)
ouvdEetal pe tnv mapoxn (og m3/s) ko to
kaBapo UPocg mtwong (oe m) pHEow TG oxXEoNC:
P=nyQH, (8)
ZnTtoUHEVO glval 0 TPoodLOPLOUOC TOU TUTIOU,

MARBOoUC Kal TNG CUVOALKA OITALTOUUEVNC LOXVOG
TwV oTpoBiAwv (EykateoTnUEVN LOXUG).

90
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N, foxts (kw)

W 800-900
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3xéoeic napoxns (m3/s) — vgou¢ ntwong (m)
yla urtodetiko Baduo anodooneg n = 0.90



Napadeiypata eykateotnUEVNC Loxvo¢ — UPouc mTwong —
napoxnG o€ vplotapeva Epya otnv EAAada
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ATtWAELEC UOPAUALKNC EVEPYELAC

0 OvudpavAikeg anwAeleg AH = H— H, eéaptwvtal ano:
O TNV TOPOoXA OTOV aywyo npooaywync (avadEpetal Kol we aywyog ntwonc)
0 TO UALKO Kol nALkiat Tou aywyou (tpaxutnta)
0 TO VEWMETPLKA LEYEDN TOU aywyou (HAKOC, SLAUETPOC)

0 TG aAayEG yewpeTtplag (otpodEg, otevwoelg, KTA.) Katd tn dtadpoprn Tou vepou
HUEXPL TOUC OTPOPIAOUC (TOTILKEG ALTIWAELEG EVEPYELOLG)

0 [evik ox€on VOPAUAKWY AMTWAELWV:
AH=JL + h;

Omou J n KALon tn¢ YPOUUNG EVEPYELOC (amwAELEG TPLBWV, ava PETPO MAKOUG), L TO KOG
TOU OYWYOU Kall h; OL TOTUKEG OMWAELEG.

0 Kotd tov oxedlaopo Tou cUoTANATOC Tpooaywync, {NTOUEVO €lval n eAaxloTomnoinon
TOOO TWV UOPAUALKWY OMWAELWV (EVOELKTIKO TTOOOOTO £WC 5%) 000 KoL TOU KOOTOUC.

0 Ot nAeKTPOUNXOAVOAOYLKEG AMWAELEC ekdpalovTal HECW TOU BadBuol andodoong twv
oTPOoBiAwV, TTOU yeVIKA e€apTATAL ATTO TNV TTOPOoXN Kol To UPog MTwonc.

0 Katd kavova, ta peyaAo udponAeKTpLKA €pya AELTOUPYOUV UE oTaBepr) apoxn Ko
OUVETIWE ULKPEC SLAKUUAVOELS Tou BaBpou anodoonc. 2ta €pya autd, o fabuocg
arnodoong GTAVEL € TOCOOTA TNE TAENC TOU N = 90%. Me ToV TPOTIO AUTO, ETILTUYXAVETAL
aélomoinon oAU peyaAou mocootoU Tou Staf£oipov vdpoduvapikou (VYnAdtepou amo
KkaGe aAAn tnyn evépyelag, cuuBatikn N AVAVEWGLIUN, TTOU UETATPETIETAL OE NAEKTPLKN).



APXLKEG EKTIUNOELC BOOLKWV UOPOEVEPYELAKWV HEYEOWV

1. Ektipnon aélomowotpov vdatikol duvapikov otn B€on tou €pyou, AapBavovtoag umtoyn
dUOLKEC amwAeLeC AOyw e€ATLoNng, uTtEpXEIAlOEWV KTA., KL EKPOEC VEPOU yLoL AAAEC
XPNOELG, TL.X. tepBarlovTikeéc (LEoOC eTrOLOC OyKoC V, og hm3).

2. Emloyn xpovou Asttoupyiog otpofilwyv, T (o€ h), avaloya PE TN OKOTILLOTNTA TOU €PYOU
OTO EVEPYELOKO cloTnUa (TT.X. £pyo PAonc, €pyo aXUNG).

3. Ektipnon mapoxng Aettovpyiog otpoPBilwv (o m3/s) (xpnolpomnoleital otov oxeSLAoUO
TwV oTPOPiAwv Kol Toug LEPAUALKOUG UTTOAOYLOHUOUC TWV EPYWV TIPOCAYWYNC):

Q=1000V/ (3.6 xT)

4. Ektipnon ka@apou vPoug ttwong, H, (o€ m), eite avalutika (LSpaulikol urtohoyLopot)
elte YovopLka, e pkpn amopeiwon tng uPopeTplkig Stadopadg petall TG oTAbuNg
vSpoAnyiag kot tou vPopETpou Tou oTtabpol apaywyng.

5. Ektipnon BaBuou anddoong otpofilwv (tumiko evpog 0.85-0.93).
6. Ektipnon péong etriolag napayopevne eveépyetag (o GWh, ya y = 9.81 KN/m3):
E=nyVH,/3600
7. Extipnon amattovpevng toxvog otpoPilwv (ce MW):
P=1000E/T

H napanavw Stadikaoia Baoiletal otnv unodeon otadeprc mapoxnc Asttovpyiag kat otadepou Baduou
artodoonc twv otpoBiAwv. Ztnv npaén, ot cuVINKEG AUTEC emiTUyxavovTal Uovo os pueydaAa Y/H épya
(TAULEUTNPEC LKAVNG XWPNTLKOTNTAC), OTA ortola N EKPOI TOU VEPOU Elval EAEYXOUEVN.



Napadeypa pe Baon ta Ssdopéva tou Y/H NAaotipa

Etriolog OyKkog

|
Taplevtipog
|

anopporg, V (m?)

Méyioto uog
ntwong H (m)

‘Qpeg Aewtoupyiag
oto £to¢, T (h)

Napoxn,
Q (m3/s)

Acdopéva & nopadoxEg

Méon etiola anoppor): 150 hm3

EUpog otdBung taplevtnpa: +776 w¢ +792 m
Yyopuetpo otabuou mapaywyng: +206 m
KaBapo uog mtwong (exktipnon): 580 m
BaBuoc anodoong: 0.85

Méon etnola moapaywyn evépyelog: 201.5 GWh

Y&ponAeKTPLKOG

loxug (kW) oTaduoc
Etrioleg wpEeg Nocooto Napoyxn AnawtoUpevn /FL(X otaBepéc Tuég rwh
Aewtoupyiag XpOvou Aewtovpyiac | Loxucg otpoBilwv Q kaL 1, 0 CUVTEAECTAG
otpofilwv | Aewtoupyiog (m3/s) (MW) Suvapukotntag evog
1500 0.17 27.8 @ Y/H épvou' LOOl')'EClL' HE TO
3000 0.34 13.9 67.2 }\"°°°‘“°, Rt
glToupylog Tou, NToL:
4500 0.51 9.3 44.8
8760 1.00 4.8 23.0 | Zhsuiens g




H/M cuviotwoec: udpootpoftiot,
VEVVATPLEC & METOLOXNHOATLOTEC

Generator

Stator

a

Y&pootpoBihog (water turbine): Juokeun petatporrc Rotor )
NG UOPAUALKNG EVEPYELOC OE TIEPLOTPOPLKN KLVNTLKN (158 | I Turbine
gvépyela evoc agova (shaft), optlovtiou i katakopudou.
Awakpivovtol o€ U0 Katnyoplec:

. ' flow
o ZtpoBthol Spdong: ekpor oTnV atpoohatpa el ) .

(a&lomoleltal n KWNTLKN EVEPYELO TOU VEPOU)
o XtpoPtlol avtibpaong: pon Bublopgvn (uno miieon)

HAektpoyevvitpLa (electric generator): Zuokeun
LETATPOTING TNG LNXOAVLKNC EVEPYELAG OE NAEKTPLKNA
(evaAAaooopevo pevpa). MepthapPBavel dvo TuRpaTa:

0 Xratopag (stator) ) otatov ) emaywy€ag n Penstock
noAot pnxavig: Akivnto pEPog, oto omolo \J Blickets
UTTAPXOUV HOVLUOL HAYVATEC 1l NAEKTPOUAYVATEC \ N @ Hiifier
o Emoaywylpo i otpentov i potopaog (rotor): By
Kivnto pépocg, oto omoio umapyouv nnvia. %
/1

2tpoBidoc avtidpaoncg

Casing

Metaoxnuatiotig (transformer): Zuokeun
HLETOTPOTIAC TOU EVAANACOOUEVOU PEVUATOC OF

peupa UPNANG N ultepuP ARG taong.

Nozzle Spear Jet of water

2tpoBidocg dpaonc



Francis turbine

TOmol otpoBilwv l/

radlal lnﬂow

ZtpoPLAol Spaonc R HEPLKNG TtPOBOANRC

o Pelton: H pon nmpoomnintetl otov Spopea peow akpoduaiov,
le tn popdn tlet oA vPnAncg taxvtntac. Evdeikvutal yia
TIOAU peyAAa U MTWONG Kol OXETIKA ULKPEC TIAPOXEC. o

fixed blades

guide vane

axial outflow

o Cross-flow: H por dt€pxetat SUo popéc amod tov Spopéa.
Evdeikvutal yia MYHE (Suvatotnta avtokaboplopov).

Kaplan propeller turbine

driveshaft

runner axial inflow

ZtpoPiAot avtidpaonc R oALKAC TPOooPOANG

o Francis: Tumkog tumog otpofBidwy yia peyala Y/H €pya.
KataAAnAot yia petpla upn mtwong (60 wg 150 m) kot
OPKETA LEYAAO EVUPOC TIOPOXWV.

movable blades” ’ guide vane

o Kaplan: Evésikvutal ylo pikpd Un mtwong Kol LEYAAEC ppoe Rl

nose cone axil outflow
napoxEC. KatdAAnAog yia xapnAd ¢paypata o ueva)\a
niotapLa kot yto MYHE og udpaywyeia. S

O BaBpog anddoong evog otpofilou dev eival
oT0BEPOC OUTE UTTOPEL VAL UTIOAOYLOTEL AVAAUTLKA.
H ektipnon tou yivetal pe BAaon epyaoctnPLOKES
HLETPNOELG. MNa KAOs oTPOPLAO UTTAPXEL EVOC
ouVOUOOUOC TILWV UPOUC TTTWONC KoL TTAPOXN G
TIOU YeyLoTomolel Tov fabud anodoonc.




EUpoc epappoync dStadopetikwv TUNWV oTpoPilwv

Y&pauAiko ¢optio (m)
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Katnyoplec udponAeKTplkwv £pywv

0  YOpONAEKTPLKOG TAMLEVTAPASG, LE PpAYLO EML TOU MOTAMOU:
0 2ZUOOWPEUVEL TO OUVOAO TNC ALILOPPONC TIOU TTIAPAYETOL OTNV QVAVTN AEKAVN

0 Méow tng anobrjkevong vepou:
o Eivaw Suvatn n avappubulon tng amoppong Tou motapou, n omoia eival pLa
duowkn dlepyaoia ov SLEMETOL Ao €vtovn HETAPANTOTNTA OE OAEC TLG
XPOVLIKEC KALUAKEC (eTAOLO, EMOYLAKN, TIANUUUPEG)
0 Anuoupyeitotl upopetpikn Stadopd, Adyw avioPwong tng otadung tou
Toplevtipa (avavtn uPOopeTpo)
o To OYog ntwong e€aptatal ano tn B€on Tou otabpou mapaywyng (kotdvtn vPOopeTpo):
o Kovtd otov moda tou ppaypatoc (VPoc mtwong = VPog ppayuaToc)
o  Mokpld amnod to ppayua, o XAUNAOTEPO CNLELO TOU TTOTAUOU
0 Mokpld amnod to ppayua, oe YeLTovikn Aekavn (Ppayuo EKTPOTIAG)
0 (Muwkpo) vdponAektpiko €pyo (MYHE), xwpic Suvatdtnta anodnikevong:
o Enitou pou motapol R udpaywyeiou, yia EKUETAANELUON TOTILKNAC UPOUETPLKAC
Sladopac N yia kataotpodn EVEPYELAC
0 Ektocg tou motapou (run-off-river), pe ektporm TUAMATOC TNG SLEPXOUEVNC TTAPOXNG
o€ Katavtn B£on, omou uTtapxeL tkav vPoueTpLkn dtadopa.
0 JUoTnua eKHETAAAEUONG TG aAippoilag (MARPpwC tPoPBAEPLLEG ELOPOEG, 24wPOC KUKAOG)



Fevikn duataén (peyaiwv) Y/H €pywv pe Tapievon
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Ta peyaAvtepa Y/H €pya Tou KOOHOU

o Guri (Simén Bolivar),
BevelouéAa (10 200 MW)

Itaipu, oUvopa BpaltAiag-

£ _ Napayovang (14 000 MW)




Noapadelypa: Kaotpakt (AxeAwog) e 5

o Topleutipag xwpntikotntac 950 hm3

o YépoAnyia +142.0 m, uniepxeilion +144.2 m -
whEALHOG OYKog 50 hm?

YrepXelALOTAG
(144.2 m)
B ¢

A\«

—— Rivers
Il Lakes/ Reservoirs

vYoug96 m

\ el ZtaOuog
W mapaywyng
N~ .‘»»

, . ' e adet
- v <
7 : >

R

Aiktuo unep-
uPnArig taong




Napadewypa: Mecoywpa (AxeAwoc)

o Taplevtipac xwpntkotntac 358 hm?3

o YépoAnyia +731.0 m, untepxeilon
+770.0 m = wdEApog oykog 225 hm?3

o [lpoocaywyn LECW orRpoyya EKTPOTIAG,
unkouc 7.5 km (€€o6o¢ YH2 +550.0 m)

o Méyloto upog mtwong 220 m
o loxug 2x80 =160 MW (Francis)

o Epyo oAokAnpwpévo edw kat 20 £1n,
EKTOC AeLtoupyiag

ZTaOpoG
napaywyng

‘ \'"sg'oaoq oﬁpavvac

EKTPONNG

] «Ta apva TOU Avw AxeAwou

Sk AT S P
( (‘V “‘”'OPOZEIPINNAOY ’

4?%{,;;,
v R
’ Zuot o e vwy Avw A ei\wou e ’m 0t}
. i ﬁ % ’}ﬁ



Napadewypa: MNAaotnpac (AxeAwog) §

TopleuTApog xwpntikotntag 362 hm3

Y6poAnyia +776.0 m, umtepxeilion +792.0 m -
wdEALLOC OYKoG 286 hm3

Méyioto Uoc twong 586 m (€€odoc YHZ +206.0 m)
loxVg 130 MW (3 Pelton) %

ZtaBuog napaywyng
(Aekdvn Nnveov)

—— Rivers
B Lakes / Reservoirs
Elevation (m)
P 242048




MAgoveKTAMATO LEYAAWV UOPONAEKTPLKWV EPYWV

Q¢ MPOG TAL EVEPYELOLKAL XOLPOLKTNPLOTLKAL:

a

a

a

a

Q

AmnoBrikevuon «kauvoipou» (amoppor] motapov)

EAeyXOUEVEC EKPOEC, O€ avtiBeon pe kaBe aAAn AME (mepthapfavopevwy twv MYHE)
BEATioTn emtloyn yla TNV KAAU YN Twv aXUwv tnS {NTnong

Toayutatn mapoaiaBn kot anoppupn doptiou

MoAU vPnAoc BaBuoc anodoonc (ebika yia AME)

MeyaAn aéloniotia udpootpofilwv

MNoapoywyn EVEPYELOC XWPLE SLOKUUAVOELG

MeyaAn diapketa {wnc (cupBatikoc wdEALpog xpovoc {wng 100 €tn)

XapnAo KOoToG AELToupyiog KoL cuvtAPNong

NAouta mAeovekTApaTA:

Q

Q

Q

AVTUTANUUUPLKA TipooTtacia (OALKA N LEPLKA AVAOXECN TIANLLUU PLKWVY TTAPOXWV)
Xpnon vepou Kot ylar AAAeC avaykeg (apdeuon, VOpevon, mepPariovTikn)
Atapopdpwon veou puaotkou meptfaAiovrtoc (dnulovpyia Aipvng kat udpofLotomnou)
Mnbevikni urtofAaBLoN TN TTOLOTNTAC TOU VEPOU

MnOEVIKEC EKTTOUTIEG PUTIWV

‘Epya urtobdopng mou cUUBAAAOUY oTNV aVATTTUEN TNG TTEPLOXAC



Fevikn duataén (Likpwv) Y/H £pywv xwpic tapicuon

0 Anoaywyr) THARATOG TNG
pOIG, Héow épyou __
erudpavelakic udpolndiag -

o Ektpormn vepol péow
aywyouU KoL TTPOCWPLVA
amoBrKeuor) Tou o€
detapevn poptiong -
Stapopdwong TeExVNTAG
v opeTPLKNG SLadopag

o lMapaywyn eVEpPYELOG YL
OUYKEKPLUEVO EVPOC
MIOPOXWV —> UEPLKN
aélomoinon vépoduvapuLkou

Aefapevn
boptiong

Aywyog

, ; : nwong
JUupwva LE TO LoXUOoV VOULKO

nAalLolo, ULKPO USPONAEKTPLKO
€pyo (MYHE) Bswpeital auto

TIOU EXEL EYKATECTNMEVN WOXU | sralpéc
€w¢ 15 MW (avetaptAtwe av napaywyng

urdpxeL dpdypa A oY) e




Napadeiypa: MYHE Aadvolwvapac (AxeAwoc)

Opaypa vpoug 12 m S e e Yrepxethotig pe
' ' ' = B o - e T oD ' ' QVOTPEMOHEVA
Auénon uoug mTwaong Bupodpdypata

HECW OLVATPETIOUEVWV 2 = ', A e
Bupodpaypdtwv TS | : '

lox0¢g 5.93 MW (U0

otpofloL Kaplan S-Type)

MéEaon etrola mopaywyn
40 GWh

\ >

Oupodpaypata
€knAvong peptwv |




Napadetypa: MYHE Ocodwpravwv (p. Nlkovupac, Apaxboc)

nAg
{5

~. Al Ztaep.éc napavwvr'lq
A




Napadewypa: MYHE kwuwvag (kavaAl Mopvou)

o Mapoxn 7.8 wg 14.5 m3/s
o Ygoc mtwong 30.0 wg 66.1 m
o loyxucg 8.67 MW (34 GWh/£to()

EYBOIA

’

’ KopwOakog
K6AmTOg

ITEAOIIONNHEOZ

T i YSpeuang

KOPIN!

D 1. MYHE EKE lNkiivag AEH
’ Mixpé YSponhextpika Epya (MYHE) 2. MYHE EKE Kipgng AEITOYPTEI
3. MYHE EKE EAxwva AEITOYPTEI
- YSpaywytia & Aywyoi ASiuhioTou 4. MHYE EKE Ki@aipiova AEITOYPTEI Zap(!)\'lkég
5. MYHE Mavdpag AEITOYPTEI
A Kivipa Emegepyooiag Avpdruv (KEA) ] & Yioe Eufvou AEITOYPTEI Kéh[og =2
Movéidec Emegepyaaiag Nepod (MEN) 7. MYHE EKE Kheidiol  KATAZKEYH
| AwNotipia 8. MYHE EKE XehiBovoig MEAETH
9. MYHE OikoAoyixfig MEAETH
lewrphoeg mapoxfc ®p. Eurjvou
10. MYHE WurréAeiag MEAETH
Wy Avihootdoa / Eykataotéoeig

Zipwvag
Apdrooag



KatavaAwon evépyelac HEOCW AVTANONG

a

Ma va avupwBel pla moootnta vepou V katd
vpopetpikn Stadopad Az, pe xprion AVIALWY,
arateital KaTavaAwaon eVEPYELAC:
E=yVH,/n
onou H,,To AeyOpeVO HOVOUETPLKO UYPOG KaL 1) O
BaOLoG anodoong Twv avTALWVY.
To pavopuetpko VP og ekdppalel TNV VEPAUVALKNA
EVEPYELA TIOU ATTALTELTAL TIPOKELUEVOU VAL
kKaAupOel n vpopetpkni dtadopa, Az, kal ot
VOPAUALKEC amwAeleg, AH, katd Tn petadopd Tou
vEPOU (amMWAELEG EVEPYELAC OTOV AEYOUEVO
KOTOLOALITTLKO aywyo):
H,, = Az + AH
O BaBuoc anoddoonc eivat 0 AOYoC TNG UNXOLVLKAG
EVEPYELAG TIOU TTIOPEXEL N OVTALA TTPOC TNV
NAEKTPLKN EVEPYELA TIOU TNC TTAPEXETALL.
H amattoupevn loxUg (Lo avtAlog Looutal HE:
P=yQHy/n
omou Q n Slepxopevn mapoxn.

4

Aywyog
nTwong,
napoxn¢ Q

2tpoflog, Baduoul
anodoongn

-~ -
—
—
-
—

Y6pau)\u<£q
anw)\asc AH

KaBapo vog
Twong H
2 —=2;—

Napayopevn woxueg: P=ny Q (Az - AH)

4

-
-
-
-

KoataOAutTikog
aywyog,
napoxr¢ Q

AvtAia, BaBpov
anodoong n

. Y&paUALKEG
— anwAeleg AH

MawvOoHETPLKO
OYog H,, =z,
-2,+0AH

KatavaAiokopevn Loxug: P=y Q (Az + AH) / n



Zuotipata avtAnonc-topievong (avrtAnolwotapievon)

0 JUVIOTWOEC CUOTHHATOC:

a

Q

o Awaouvdedepéva £pya amodnkevong, os dtadopetikda vpopeTpa

o Eviaioc aywyoc otov omolo tomoBeteitat eOIKOC TUTIOC 0TPOBIAOU, TTOU ETUTPETEL
QVTLOTPETTH por) Tou vepoU (avtAtootpofiAog) i SUo mapdAAnAol aywyol, o £vag
eEOMALOMEVOC HE oUBATIKO USPOOTPOLLAO KoL 0 AAAOC pe avTAla.

/\eLtoupyilat cUOTAMATOC:

0 MNapaywyn eVEPYELAG TLG WPEG ALXUAG TNG {ATNONG
o AvtAnon vepoU ylo amoBnKkevon eVEPYELAG, TIC WPEC XaUNANRS {Ntnong

«MNapadooiakn» Oswpnon =
EKMETAAAEVON TNC TtEplOOELOC
VUXTEPLVAC EVEPYELOC ATIO
BepponAekTpLkol ¢ otabpoug
Baong (€ ou kaw n xapunAn T
TOU VUXTEPLVOU PEVUHOTOC)

20yxpovn Bswpnon =
g€opdAuvon eANELLUATWY Kol
TTAEOVOOUATWY EVEPYELOC TIOU
Snuioupyouvtal AOYw TNE 1N
eAeyxoOpEVNG apaywyng amo AME
(LBPLOKA cuoTApaTA)

il
Upper \
reservoir Pump/Turbine unit

Transmission lines

Motor/Generator unit .

R\

‘\.
:
\ __ B
e T
7]

Control valve

—* Water-flow direction during charging

* Water-flow direction during discharging

<__, Rotation direction during charging Lower

<, Rotation direction during discharging -— reservoir




ApOuntikn epappoyn

Acdopéva & napadoxec:

Avw tauLeuTHpOS

AUo taplevtnpeg pe duataén avrAnolotapievonc, os upopetplkn dtadopd 200 m

Metadopd oykou vepol 1000 m3 artd Tov Avw O0TOV KATW TOULEUTH PO Kal avTtiotpoda

KaBapo Upog mtwong 195 m (5 m anmwAeLEC EVEPYELAC OTOV aywyo yLa petadopd 1000 m3)

Mavopetplko Uog 205 m (petadepetal n dla moooTNTA VEPOU OTOV 1610 aywyo, avactpoda)

BaBuoc anodoong 0.85 (katd mpoogyyLlon Kowog yLo TNV AviAnon KoL TtV mapaywyn)

@Asupn EVEPYELOC OTO \
NAEKTPLKO SikTUO = AvAykn
TIAPAYWYNG EVEPYELAC —>
Metadépovtat 1000 m3 anod
TOV AVW TOHLEUTPA OTOV

W\/ovmq 450 kWIy

fl‘lspiocema EVEPYELOG OTO
NAEKTPLKO SikTtuo = Avaykn
amoBrKevong eVEpyeLag =
AvthoUvtatl 1000 m3 ano tov
KATW TAULEUTHPO OTOV AVW,
@tava)\(bvovmq 660 kWh

Katw tauteutipacg

Ta cuoTAHATA AVTANCLO-
Tapievong amodnkevouv TV
NEPLOOELO EVEPYELAG, XAVOVTOLC
TTOCOOTO TNC TAENC Tou 30%.

AopBavovtag umtoyn OtTL N TN
NG EVEPYELAC ElvalL ULON OTLG
TIEPLOSOUC TTOU UTTAPYEL
neplooeila (m.x. voyta),
TIPOKUTITEL OLKOVOULKO 0 ENOG
amo tnv o6An dwadikaoia.

H avtAnolotapievon elval n
HovadLKA TEXVLKN amoBrikeuong
EVEPYELOC OTN UEYAAN KALLOKAL.



Napadetypa avtAnclotapievonc: Kazunogawa (lanwvia)

o Aswtoupyel ano 1o 2001 otnv neploxny Yamnashi-Ken tn¢ lanwviag, kat anoteAeitat amno
SUo TapLleuTAPEC Xwpntikotntog 19.2 kat 18.4 hm3, pe vpopetpkn dtadopd 685 m.

o O otabuog mapaywyng evepyelag, loxvoc 1600 MW, Bploketatl 500 m kAtw armod tnv

erupaveLla Tou €6APouC Kal CUVOEETAL PLE TOV AVW KoL KATW TOULEUTAPO LE OHPOYVEC
urkou¢ 5 kat 3 km.




Napadewypa avrtAnociotapievonc: Okinawa (lanwvia)

o To mpwrto €pyo avtAnong-

Toplevong oTov KOGLLO TToU
Xpnotuornolel BaAacowvo vepo
(Evapén Aettoupyiag 1999).

o loxug 30 MW, uog mtwong
140 m, péylotn mapoxn 26 m3/s
o Kata tn Aettoupyia tou €pyou

dnuiloupynBnkav coBapa
npoPAnuata e€attiog:

= G duBnong
BaAaoolvou vepou armo

™ 6e€apevn oto €6ado¢

" TNG TPOOKOAANONG
BaAdoolwv opyavIoHWV
OTO ECWTEPLKO TWV
oYy WYywv

= tn¢ SLaBpwong Twv
oTpoBiAwv Kot AWV
HETAAALKWVY oToLXELWV

EE—'ZOOm sheet lining

o H.W.L152.00
-~ W‘L_&n" ‘.: ? 0

actess tunned 1o ouflet

outlet

pa
i L

g TS [T N
e A2, e YRR




’ P s To kaokaipt, n IATNon NAEKTPLKAG EVEPYELAC
YBpLOLKO evePYELAKO EpYO IKapLoC

au&avel TNV nuépa. H amattoupevn Woxug sival
4 MW to xelpwva kot 10 MW 1o kaAokaipt.

"STREAVOKOUNDOURA"™ WP "PERDIKI" WP
PPArMA "NEZI" N =

Max.P.P. 721.00 —= . Alox€teuon aLO)\LKr'](;\ \f
A
_1__ _

P¢=2.400kW or | EVEPYELAG OTO BiKTUO | Py =1 835k
| | LY nektpoéTnonc Kat || || &
V=900,000m 1) | | ] ”1[ 0TO QVTALOOTAGLO, VLot [ [ —|
To kaAokaipt To vepo ' I"-. - \ N petapopd vepou 11
TOU TapLeuTHpa MEQ \ \x\ otnv avw defapevn J \
SatiBetat Kupiwg ya [Enstock \"PROESPERA" HES '\ L -
USpeuon kat dpbevon N, o Perosor AT (Flber Optie) \Jerephone
LL" b UPPER RESERVOIR \
Mapaywyn evépyelag otov YHI 4,_:1 J 55400, 54396 Napaywyn tpoaBetng |
Avw MNpoegonépag amno Tig '-

gvépyeLac otov YHS
UnEpXEL)\LGELq TOUV TQHLEUTn pa | T TV ianoomd .

Katw Npoeomépag

R.C.ELD.CI [ | o)
_. > 12 EE‘
Wit Penstack 5 -
VA L=3 08km

"AGIOS KIRIKOS"

AvVTAnon vepou tn VUKTA 0ThV
avw Sefapevn Pe xprion Tng

gotiel~" L.P.S.
) P Gy p . L
’ I3 ' i dgr'?r,-_-}._.. el I'-. 1I-, ) :‘_r ':':.l? - I'r' T =15.850kW
TIEPLOOELOG QLLOALKNG EVEPYELOG Fiber Optic \ ] ) Gpm{, : 23
: L=Pkm MTQ PROESPERA" HES _-
ik F't—?filf'xw T
| h . -
h AR LOWER RESERVOIR
Discharge ”r“—-—-—-—JF caet (Gl 900070800 pymp STATION
Pipe .\ A8 Py =2.000kW or 3.000kW
L=31km L — =L
— -~ = L=
Ve 80.000m>
__»- DAL R e & /4 /4 7 1 /i
Y / 6 To €pyo £xeL KooTloel 23 M€ KoL OVOLLEVETOL VO EXEL
3 Fournol S5T
A - D % »
o i Y ﬂ» ﬂ

etnoLla kaBapn anodoon NAekTpLKAC evépyetlag 11 GWh




