Udenskratuves

http://www.latvenergo.lv/portal/page/portal/Latvian/latvenergo/main_page/energijas_razosana/HIDROELEKTROSTACIJAS/RIGAS _H ES/
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Figure 1.1  Historic and predicted world hyvdropower development (White, 2000)



Misisipi tdenskratuvju sistéma
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Udenskratuves ienem starpstavokli
starp upem un ezeriem;

Upju tipa udenskratuvées augsdala ir
upju formas, vidusdala florai un
faunai ir jaukts raksturs, lejasdala
domineé ezera formas;

DAM

Ezera tipa udenskratuves to
iemitnieki ir raksturigi ezeriem;

RIVER INFLOW

Udenskratuves veido$anas sakuma
stadijas to iemitnieki ir tuvi tam
tipam uz ka ir izveidota
udenskratuve, savukart talaka
udenskratuves attistiba norisinas
specifiski, atkariba no udenskratuves
geografiska stavokla.

Reservoir - Wikipedia, the free encyclopedia
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Transmission lines -
conduct electricity,
ultimately 1o homes
and businesses

Dam - steres water

Penstock - Carries
water to the turbines

Generators - rotated
by the turbines 1o
generate eectncty

Turbines - tumed by
the force of the water
on ther blades

Cross section of conventional
hydropower fadlity that uses
an impoundment dam

S ' Transmission lines
Penstock :
Steel pipe (usually f\

buned) drops water
to the powerhouse

Powerhouse
House turbines and
power generation unit.

Tailrace }
Water returned to source




Pludu kontroles udenskratuves - dambiji aizsarga nelielu
teritoriju appliusanu;

Hidro-elektro staciju tUdenskratuves — dambiji veic pludu
novéersanas funkciju un HES razo elektribu;

Udens uzkrasanas funkcija; Irigacijai;

Kugosanas funkcija; Rekreacijas funkcija.
Storage and Run-of-River Projects

Storage Project

Storage projects are important for reguiating river flow to serve multiple uses; run-of-river projects are primarily for
navigation and power generation.



* Atkariba no udens e o o O
uzkrasanas un udens
patérésanas var but gada, e
sezonas, hedeéelas vai dienas| oo
regulésana;

d Drawdown: during the late summer and fall when the volume of the next spring runoff is unknown, . .
reservoir operations are guided by fixed rule curves that follow historical patterns. on h'S rorjcai

Reservoirs are

runoff patterns.

* Sezonalas regulésanas
udenskratuves uzkraj palu |
udenus; e

* Nedelas un ikdienas e e s
regulésana saistita ar
elektroenergijas izstradi
darbadienas un izejamas oo
dienas ka ari gaisaja un

tumsaja diennakts laika.




The world’s largest dam

China’s Three Gorges Dam is a controversial project.

—" - Length 1.4 mi. (2.3 km)
500 milcsBeij_ng P Height 600 ft. (185 m)
i .
X 71 " Reservoir Holds back
C H l NA e . 20 billion tons of water
A Shangh’a' Energy 85 billion kilowatt
. % S hours a year by 2009
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Yangtze

River ng
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dutang Wuxic
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Three Gorges Dam e

Human toll

* About 1.3 million
people relocated

* About 100 towns
were submerged

Environmental impact

Threatened + Landmarks » Farmland
species Include + Scenic deep gorges, i About 60,500 acres
Yangtze dolphin, » about 1,000 » (24,500 ha)
Chinese sturgeon, @ archaeological sites 2 of farmland,
finless porpoise * submerged * orchards flooded

Source: International Rivers Network, Probe International, World Aimanac,
Embassy of People’s Republic of China (U.S.) Graphic: Chicago Tribune © 2007 MCT

Three Gorges — China



1. Three Gorges — China

2. Syncrude Tailings —
Canada

3. Aswan Dam - Egypt

4. Fort Peck — United States
5. Tarbela — Pakistan

6. Mangla Dam — Pakistan
7. Ataturk Dam — Turkey

8. Verzasca Dam -
Switzerland

9. Nagarjuna Sagar — India
10. Srisailam Dam - India
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Canadian and U.S. Storage
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Kolumbijas upe
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Bonevilas dambis uz Kolumbijas upes
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Fish ladders are a series of gradual steps that enable fish Bypass sysiems are pathways made up of pipes and conduits

to swim around or over a dam. ladders are in place at that carry juvenike fish that enter the penstocks away from fur-
all Federal projects on the lowar Columbia and lower bines and around a dam. In some cases, bypasses guide fsh
Snake rivers. to collection points where they are loaded into barges or

trucks and transported downsream below other dams.
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Migrating fish are atiracted to large flows of
water coming from the Bonneville Dam. To take
advantage of this natural reaction, fish-collection
facilities are piaced along the face of the
powerhouse and at cach end of the spiliway
dam. These collection facilities attract fish with
their own flow of water, which leads fish Into

the fishways.

mmmm”halong.lndlmd
flume with horizontal weirs creating a series of
Mnm.i.chpoollnmloothlghu
thpooldownﬂrum.ﬂshmay

DIRECTION
OF FISH

swim through submerged orifices or over the
weir crests 1o move from one pool to the next
higher one.

The upper portion of the Bradford Island fishway
was recently reconstructed. Instead of the weirs
found in the lower reaches of the fishway, the
new design creates an Inclined series of vertical
slots and eddy-like pools. Blological research
has shown that these inclined pools are superior

for fish passage and allow for seif-reguiating
control of water in the fishway.

As they near the top of the fishway, the fish
pass the counting station and move by the view-
ing windows. You are inviled to visit the under-
waler viewing area located on level 1 (down

the stairs).







A Maze or
a Fish Ladder?

The area below you looks like a maze, but it serves

i in the ladder
important purposes. It controls water flow in t
deggite varying water levels behind the dam and

provides passage for migrating fish.

.

Counting the
.

Fish
The fence in front of you does not stop the
fish from going up the ladders. Instead, it
directs them into the narrow passage next
to the wall. This passage leads past a
window where all of the fish can be seen
and counted. Follow the walk into the Visitor
Center to the counting window and other

viewing windows.
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http://en.wikipedia.org/wiki/File:Hydroelectric_dam.svg
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Fish are counted by video: Noy
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Can you Imagine counting fish for OIgM hours at & ime?

1y you'd get a ten minute bieak avery hour
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Dneprogress Ukraina




Bonnevilas elektrostacija




Hydroelectric Dam




Udenskratuves $kérsgriezums

RIVERINE

TRANSITION LACUSTRINE

DAM

RIVER INFLOW

Power House Containing Turbine

The diagram shows 3 typical micro-hydro scheme. Water from a stream or river is
channefled into a tank and then refeased downhiil through a pipe (or ‘penstock’). When it
reaches the bottom, the water drives a turbine that generates power. The amount of power
produced depends on the distance the water falis before it hits the turbine and the number
of litres per second flowing through the system. The turbine produces electricity or can be
used (o drive machinery directly.

-

IRE 3-20

Generalized zones along longitudinal gradients in reservoirs.




Udenskratuves tilpumi

Udenskratuves tilpumi un limeni:

Forséetais limenis
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Udenskratuvju ekologija

Uzcelot udenskratuvi tiek partraukti upé notiekosie dabiskie
cikli:

* jo daudzu tudens dzivnieku vairosanas ir saistita ar ikgada
pladu sezonam;

* Jo katri pludi ir noderigi, jo tie iznem baribas vielas no zemes
un deponeé tas upée apgadajot ar baribas vielam atseviskus
baribas kedes posmus;

* Jo vegetacijas attistiba, zivju narsts ir atkarigs no pludu
cikliem;

* Jo pludiizskalo upes gultni, un peksnu lielaku pltudu izsaukta
energija pacel augsa un aiznes smalkakas sedimentu,
augsnes , grants un detrita dalinas.



Erozija un sedimentacija nereguléeta upe

How direction Sedimentatlon

Erosion
water j

sediment
Usually erosion and sedimentation level
each other out. The river keeps its shape.

www.db-sediments.com/sediment basics.htm

ground
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Erozija un sedimentacija reguleta upé (udenskratuve)

dam

sedimentatior

reservoir

' 3

water
oo e erosion iSe.dimenJr deposif.s
INnside the reservoilr.

9regRi Only a part of the
sediments is passed on.
This is also valid for pump
storage plants in a similar way.

www.db-sediments.com/sediment basics.htm
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Udenskratuvém raksturigi!
Vislielakie dzilumi udenskratuves ir appludinatas upes
gultnes dal3;

Biezas un butiskas udens limenu izmainas, kas galvenokart
saistitas ar HES turbinu darbibu, vai rezima izmainam;

Pateicoties pazeminatam limenim, vasara piekraste nav
udens, un ziema izsalst cauri, ka rezultata iet boja piekrastes
iemitnieki;

Vetru laika noverojama liela vilnu darbiba, ka rezultata
notiek krastu izskalosanas;

Sakara ar ievérojamam limena izmainam, neizveidojas
sublitorales zona



Péc hidrologiska raksturojuma, upju tudenskratuvéem ir gan
ezeru, gan upju ipatnibas;

Ezeriem lidzinas lielais apjoms, 1pasi pie zona pie dambja,
tacu ka sekas tam ir tas, ka udenskratuve ir paklauta
pastiprinatai veju iedarbibai;

Straumes samazinasanas izsauc udens klusanu

caurspidigakam un lidz ar to tdens masas sadaliSanos pa
slaniem un lidz ar to skabek|a dihotomiju;

Lidziba ar upi ir fakta, ka tecejums tomeér saglabajas augséjos
slanos virs appludinatas grivas ass, lidz ar to daudz vajak
izpauzas ezeriem raksturigie hidrologiskie gradienti;

Udenskratuves aug$dala hidrologiskai reZzims tuvaks upei,
tacu lejtece ezeram.



Hidrologisko rezimu raksturo
udens apmainas koeficients:

Udenskratuves, kas uzceltas
l[idzenuma, idens apmainas
koeficients ir robezas no 1-10;

Jo lielaks koeficients, jo
udenskratuves rezims tuvaks
upes rezimam;

Uz udenskratuvju hidrologisko
un biologisko rezimu vasaras
sezona savu efektu dod limena
pazeminasanas, aizvadot vésos
udenus ar zemam skabekla un ar
augstajam biogeno elementu
koncentracijam;




Pateicoties uidenu aizvadisanai, udenskratuve notiek siltuma

uzkrasanas, samazinas biogenu daudzums, un uzlabojas

skabekla daudzums piegrunts slani;

Savukart, lejpus dambja, tas izsauc temperaturas

pazeminasanos, skabekla samazinasanos un bagatinasanos

ar biogéniem.

Mydroelectric Dam Some Key Factors Influencing Reservoir Emissions

Dam.

Wind Forcing
CH co,
] Bubbles Diffusion  Length of
Degassing Annual Ice Cover
™y Drawdown
Vegetation
of Aquatic Plants Water Level
$ogq Fluctuation
b’&;,*. Carbon Inputs
Sarmre from Watershed
ki ] ’
Roll your mouse over the scene to learn about the Hydroelectric
|
W s ws

Source: International Rivers Network.




Dambju uzcelsana aizvac sedimentus no upes: sedimenti
izgulsnéjas pirms dambja;
Tikai maza dala sedimentu tiek talak aiztransporteti pa upi;

Lejpus dambja ir sameéra dzidrs un véss udens, tacu
ekosistemai, kura dzivo gan zivis, gan putni, tas nav optimali!

dam

sedimentation
reservoir

water

ol D erosion §e@men’r deposﬂr.s
inside the reservoir,
9 "R Only a part of the
sediments is passed on.
This is also valid for pump
storage plants in a similar way.




Dambiji aiztur ne tikai sedimentus, bet
ari detritu, tadel tiek izmainiti dzives
apstakli upju organismiem, kas ir

atkarigi no barosanas ar detritu.

Lejpus dambja izmainas baribas kedes,
upe talak neattistas saskana ar upju
kontiniuma teoriju, pec kuras sakot no
upes iztekas lidz upes grivai alohtono un-
autohtono vielu daudzums regule
bentisko organismu sabiedribu

m Size (order)

re,

attistibu. 1

0 |- catfis

Talak upeé attistiba notiek péc -

serialas diskontinuitates
principa!

Relative Channel Width



The Serial Discontinuity Concept
Serialas diskontinuitates (partrauktibas) princips

— ol Ay

* Serialas diskontinuitates princips ir
modelis, kas pielietojams upem,
kuras ietekme cilveka darbiba.

 Dambjiem ir butiska ietekme uz
udens organismu sabiedribam, jo
udens plusma tiek bloketa, lidz ar
to dala baribas vielu, kas
nepiecieSamas bezmugurkaulnieku
izdzivosanai, tiek iznemtas no
talakas aprites.




Temperaturas izmainu ietekme:

 Upeés temperatira ir vairak vai mazak homogena =-
viendabiga, udenskratuves udens temperatura ir lidzigi
ezeriem — pa slaniem!

* Lejpus udenskratuves udens ir daudz aukstaks ka tam butu
jabut!

* Lidz ar to tiek izmainiti dzives apstakli
bezmugurkaulniekiem, kuru dzives cikli ir atkarigi no udens
temperaturam gada laika. Ja tas tiek izmainitas, tad tiek
ietekmeéta to izdzivosana.

Ziviu migracijas partrauksana! ...Ja uzcelti zivju celi, tad dala
zivju tiek augsa, tacu ka lai tas tiek atpakal.....

* Daudzas zivis iznicina pleseéji, lielu dalu samal turbinas!



Lidzenumu upés faunas un floras attistiba notiek 3 stadijas:

1. Sabruk reofilo, fitofilo u.c. organismu sabiedribas, un sakas
jaunas bijusas sauszemes un jaunraditas udens masas dzives
telpas apgusana;

2. lzveidojas pagaidu organismu sabiedribas: jau pirmaja vasara
péc appludinasanas bentosa dominé hironomidu kapuri,
zooplanktona - masveida vézveidigie un virpotaji ;

3. Tresaja (péc 3-4 gadiem) bentosa faunas formésanas stadija
bentosa organismi izplatijusies pa appludinato teritoriju,
samazinas bentosa biomasa, samazinas zooplanktona sugu
daudzveidiba, planktonu veido bakterijas, zilalges,
kramalges, zalalges, infuzorijas, vézveidigie.




Udenskratuves aug$pusé, kur ir straume un ievérojama
dulkainiba, fitoplanktona maz, te dominé kramalges;

Udenskratuves lejasdala dominé limnofilas fitoplanktona
sugas — pavedienveidigas zilalges, kramalges;

Udenskratuvés ar dulkainu adeni zooplanktona dzives
apstakli pasliktinas, kas izpauzas ar to skaita samazinasanos;

Fototrofaja slani samazinas kramalgu daudzums, bet
palielinas zilalgu (cianobaktériju) loma.

DAM

RIVERINE TRANSITION .LACUSTRINE
—— s T
RIVER INFLOW

FIGURE 3-20 Generalized zones along longitudinal gradients in reservoirs.



Udenskratuves un HES Latvija
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Pagajusa gadu simtena sakums pie Kokneses




Staburags un Koknese pirms appludinasanas

-}
STABURAGS.




DAUGAVAS HES KASKADE




Keguma udenskratuves un HES
celtnieciba

www?2.la.lv/.../Jaunakaja numura/?doc=66351



http://www2.la.lv/lat/majas_viesis/jaunakaja_numura/?doc=66351

ieciba

guma HES celtn

Ke

66351

www?2.la.lv/.../jaunakaja numura/?doc
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66351

Keguma HES celtnieciba

www?2.la.lv/.../jaunakaja numura/?doc
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Latvijas lielakie ezeri, udenskratuves

2256 ezeri (lielaki par 1 ha), ar kopéjo virsmu lielaku par 1000km? - 1,5%
no LATVIJAS TERITORUAS;

Dzilakais — Dridzis — 66 m;

10 lielakas udenstilpes Latvija :
Lubans - 8070.0 ha;

Raznas - 5756.4 ha;

Engures - 4045.7 ha;

Burtnieku - 4007.4 ha;

Liepajas - 3715.0 ha;

Rigas udenskratuve - 3580.0 ha;

Plavinu tdenskratuve - 3490.0 ha;
Usmas - 3469.2 ha;
Babites - 2555.7 ha

Keqguma uadenskratuve - 2490.0 ha



http://www.ezeri.lv/db/ShowRecords?id=2080
http://www.ezeri.lv/db/ShowRecords?id=2196
http://www.ezeri.lv/db/ShowRecords?id=1774
http://www.ezeri.lv/db/ShowRecords?id=1846
http://www.ezeri.lv/db/ShowRecords?id=2062
http://www.ezeri.lv/db/ShowRecords?id=2203
http://www.ezeri.lv/db/ShowRecords?id=2172
http://www.ezeri.lv/db/ShowRecords?id=2172
http://www.ezeri.lv/db/ShowRecords?id=2326
http://www.ezeri.lv/db/ShowRecords?id=1773
http://www.ezeri.lv/db/ShowRecords?id=2018

Plavinu udenskratuve

Platiba - 35 km?

Lielakais garums - 45 km
Videjais dzilums -14,6 m
Lielakais dzilums -47 m
Tilpums - 0,509 km?
Augstums vjl - 71,5 m
Salas - 50

Apdz. vietas krastos Aizkraukle,
Koknese, Plavinas

Izveidota 1965.g. (1.karta),
buvejot Plavinu HES

Zivis-lidaka, plaudis, rauda,
asaris, sams, sapals, vimba,
zandarts, sams.

www.ezeri.lv



http://lv.wikipedia.org/wiki/Aizkraukle
http://lv.wikipedia.org/wiki/Koknese
http://lv.wikipedia.org/wiki/P%C4%BCavi%C5%86as

Keguma udenskratuve

spogula laukuma platiba -2,490.0
hektari

videjais dzilums - 6.3 metri
maksimalais dzilums - 16.5 metri

Kops 1939.g. udens limeni regulé
Keguma HES dambiji un
hidrotehniskas buves.

Atrodas Ogres rajona, Kegums
administrativaja teritorija.
Ezeram ir 9 gab. salas.

Zivis - rauda, asaris, linis, lidaka,
plaudis, zutis, vimba, sapals.

www.ezeri.lv




Rigas udenskratuve

Celta no 1966. - 1974

spogula laukuma platiba - 3,580.0 hektari
Vid. Dzil, -7.1 metri

Maksimalais dzilums-17.4

Aizsprosta, dambju un krastu buvju garums
27 km.

Udenskratuve uzstadinata 1974.g. gan
energétikas, gan Rigas udensapgades
vajadzibam.

Darboties Rigas HES saka jau 1975. gada
septembri, bet pilniba Rigas HES tika
pabeigts 1985. gada 20. augusta.

Ezers atrodas Rigas rajona, Salaspils
administrativaja teritorija. Ezeram ir
vairakas (5 gab.) salas.

Zivis-lidaka, plaudis, rauda, asaris, sams,
sapals, vimba, zandarts.

www.ezeri.lv



http://lv.wikipedia.org/wiki/1966
http://lv.wikipedia.org/wiki/1974
http://lv.wikipedia.org/wiki/1975
http://lv.wikipedia.org/wiki/Septembris
http://lv.wikipedia.org/wiki/1985
http://lv.wikipedia.org/wiki/20._augusts

http://www.spoki.lv/aktuali/Fenomenali-zivju-izmeri



