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PHS Type Oﬁ;gt;on Occasions when the PHS type operates
Annual surplus in hydroelectric generation [22].
. Pump |Annual fuel prices cheaper than average.
Plurtannual —
Lower than average annual electricity demand [32].
PumpedStorage —— : .
Annual deficit in hydroelectric generation [22].
(PAPHS) . . :
GeneratiorfAnnual fuel prices more expensive than average.
Higher than average annual electricity demand [32].
Rainy seasons or ice melting seasons, with high hydropower generation [J
P Summer, with high solar power generation [23].
ump : —— .
Windy seasons, with high wind power generat|8d,35]
Seasonal —
Low demand season, when electricity demand reduces.
PumpedStorag : ; : : .
(SPHS) Dry period or freezing winters, with low hydropower generation [33].
G . IWinter, with low solar power generation [23].
eneratior| : ; :
Not windy seasons, with low wind power generati@d,35]
High demand season, when electricity demand increases.
During the weekends, when power demand reduces [36].
Pump (Windy days, with high wind power generation [35].
Weekly ——— :
Sunny days, with high solar power generation [4].
PumpedStorage . .
(WPHS) During weekdays, when power demand increases [36].
Generatior|Not windy days, with low wind power generation [35].
Cloudy days, with low solar power generation [4].
: Night, when electricity demand reduces [37].
Daily Pump . :
Day, when there is solar power generation [38].
PumpedStorage — .
(DPHS) GeneratiorDay’ when electricity demand increases [37].
Night, when there is no solar power generation [38].
Hourly Pumped Pump & [Ancillary services: frequency control, remove harmonics in the grid, provid
Storage (HPH3Generatiorjbackup power in case of disturbances in supply.
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PHS Type Orlz/?éggon Occasions when the PHS type operates
Annual surplus in hydroelectric generation [22].
. Pump |Annual fuel prices cheaper than average.
Plurtannual —
Lower than average annual electricity demand [32].
PumpedStorage —— . .
Annual deficit in hydroelectric generation [22].
(PAPHS) . . :
GeneratiorfAnnual fuel prices more expensive than average.
Higher than average annual electricity demand [32].
Rainy seasons or ice melting seasons, with high hydropower generation [J
P Summer, with high solar power generation [23].
ump : —— .
Windy seasons, with high wind power generat|8d,35]
Seasonal —
Low demand season, when electricity demand reduces.
PumpedStorag : ; : : .
(SPHS) Dry period or freezing winters, with low hydropower generation [33].
G . IWinter, with low solar power generation [23].
eneratior| : ; .
Not windy seasons, with low wind power generati@d,35]
High demand season, when electricity demand increases.
During the weekends, when power demand reduces [36].
Pump (Windy days, with high wind power generation [35].
Weekly ——— :
Sunny days, with high solar power generation [4].
PumpedStorage . .
(WPHS) During weekdays, when power demand increases [36].
Generatior|Not windy days, with low wind power generation [35].
Cloudy days, with low solar power generation [4].
: Night, when electricity demand reduces [37].
Daily Pump : :
Day, when there is solar power generation [38].
PumpedStorage — .
(DPHS) GeneratiorDay’ when electricity demand increases [37].
Night, when there is no solar power generation [38].
Hourly Pumped Pump & |Ancillary services: frequency control, remove harmonics in the grid, provid
Storage (HPH3Generatiorlbackup power in case of disturbances in supply.
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PHS Type Orlz/?éggon Occasions when the PHS type operates
Annual surplus in hydroelectric generation [22].
. Pump |Annual fuel prices cheaper than average.
Plurtannual —
Lower than average annual electricity demand [32].
PumpedStorage —— . .
Annual deficit in hydroelectric generation [22].
(PAPHS) . . :
GeneratiorfAnnual fuel prices more expensive than average.
Higher than average annual electricity demand [32].
Rainy seasons or ice melting seasons, with high hydropower generation [J
P Summer, with high solar power generation [23].
ump : —— .
Windy seasons, with high wind power generat|8d,35]
Seasonal —
Low demand season, when electricity demand reduces.
PumpedStorag : ; : : .
(SPHS) Dry period or freezing winters, with low hydropower generation [33].
G . IWinter, with low solar power generation [23].
eneratior| : ; .
Not windy seasons, with low wind power generati@d,35]
High demand season, when electricity demand increases.
During the weekends, when power demand reduces [36].
Pump (Windy days, with high wind power generation [35].
Weekly — :
Sunny days, with high solar power generation [4].
PumpedStorage . :
(WPHS) During weekdays, when power demand increases [36].
Generatior|Not windy days, with low wind power generation [35].
Cloudy days, with low solar power generation [4].
: Night, when electricity demand reduces [37].
Daily Pump . :
Day, when there is solar power generation [38].
PumpedStorage — .
(DPHS) GeneratiorDay’ when electricity demand increases [37].
Night, when there is no solar power generation [38].
Hourly Pumped Pump & |Ancillary services: frequency control, remove harmonics in the grid, provid
Storage (HPH3Generatiorlbackup power in case of disturbances in supply.
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PHS Type OF;/?:;ZOH Occasions when the PHS type operates
Annual surplus in hydroelectric generation [22].
. Pump |Annual fuel prices cheaper than average.
Plurtannual —
Lower than average annual electricity demand [32].
PumpedStorage —— . .
Annual deficit in hydroelectric generation [22].
(PAPHS) . . :
GeneratiorfAnnual fuel prices more expensive than average.
Higher than average annual electricity demand [32].
Rainy seasons or ice melting seasons, with high hydropower generation [J
P Summer, with high solar power generation [23].
ump : — :
Windy seasons, with high wind power generat|8d,35]
Seasonal =
Low demand season, when electricity demand reduces.
PumpedStorag : . ; ; .
(SPHS) Dry period or freezing winters, with low hydropower generation [33].
G . IWinter, with low solar power generation [23].
eneratior| : : |
Not windy seasons, with low wind power generati@d,35]
High demand season, when electricity demand increases.
During the weekends, when power demand reduces [36].
Pump (Windy days, with high wind power generation [35].
Weekly ——— :
Sunny days, with high solar power generation [4].
PumpedStorage . .
(WPHS) During weekdays, when power demand increases [36].
Generatior|Not windy days, with low wind power generation [35].
Cloudy days, with low solar power generation [4].
: Night, when electricity demand reduces [37].
Daily Pump . :
Day, when there is solar power generation [38].
PumpedStorage — .
(DPHS) GeneratiorDay’ when electricity demand increases [37].
Night, when there is no solar power generation [38].
Hourly Pumped Pump & |Ancillary services: frequency control, remove harmonics in the grid, provid
Storage (HPH3Generatiorlbackup power in case of disturbances in supply.
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Conventional Reservoir Dams Seasonal Pumped-Storage
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UHR Sazonalo Rio Iguacu GES™
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A Aa | pamial rain

Cotas Maximd Minima 1.100/ 1.000 1.150
(m) 900 /850 /1,050

Variacaade Cota (m) 200 150 100

Queda dasJHE a

Jusante (m) 480 480 480

g A% | RPN OYG O AN

Altura Max. da Barrager 300 220 250

— B HSARW TR e BT (m)
1319m ’ Relero ‘ ' | | ; ; Comp. da Barragem (kn 3 2,5 5
Tubulagcadm) 4,5 4 17
Volume Util(hm?) 8.700 13.700 14.400
Area Alagada (ki 92 177 241

Areade Drenagemkm?) 30.100 30.100 30.100

Vazao de Bombeament
(m3/s)

Armazenamento 23,1 33,1 42.7
(GWmed/ % SIN) [ 7,9 /11,4 [14,7

Eficiéncia Sistémica (%) 104,1 110,9 97

Poténcia para Ciclo
Anual (GW)

551,7 868,8 913,2

2,2 2,7 4,7

| Datondomaps 2016 Senge 0kmi———1 TemesceUse | nome oo * Armazenamento total do SIN = 282Wmed



9

|

m
o
;!
§
o5




UHRS Palmital 880 metros GES

Grupn de Estudos do Setor -1

UFRJ

W 600-700 m700-800 800-900 mS00-1000 m 1000-1100 1100-1200 1200-1300



UHRS Palmital 950 metros GES™

Grupn de Estudos do Setor =01

UFRJ

\

| ' 2o o A Y . ~'
: ¥ “\ oy L8 \. oA A
‘l A ﬁ ' ' | .! !
N )08 \\ ALY T

m 600-700 m700-800 800-900 mS00-1000 = 1000-1100 1100-1200 1200-1300



UHRS Palmital 975 metros GES'

Grupn de Estudos do Setor =01

UFRJ

W 600-700 = 700-800 800-900 mS00-1000 m 1000-1100 1100-1200 1200-1300



UHRS Palmital 1000 metros GESH

Grupn de Estudos do Setor =01

UFRJ

» ' ' Y X | ]
‘ ,.'.. s, \ 'v“ " | '.;/4.
i s 4ot ‘ ' '.
\| | : 'h '

m 600-700 m700-800 800-900 mS00-1000 m 1000-1100 1100-1200 1200-1300




DiferentesAlturas para 8arragenda UHRPalmital

100C
950

Cotamaxima= 1000 m

Altura dabarragem= 240 m

g5g Comprimento= 7,5 km

Volumedtil = 11,8 km

Areaalagada= 155 km | |
i |

Altura (m)
(o)
)
(@)

800

~
(o))
(@)

!
0,75 1,5 2,25 3 3,75 A 6 6,75
Comprimento(km)

o

100G
950

Cotamaxima= 975 m
Altura dabarragem= 215 m

gsg Comprimento= 5 km

gog Volumedtil = 7,0 ki

760 Areaalagadas 125 km | |

!
0 0,75 1,5 2,25 3 3,75 A 6 6,75

Altura (m)
(@)
o
(@)

100

O
gl

Cotamaxima= 950 m
Altura dabarragem= 190 m
Comprimento= 3 km
Volumedutil = 4,3 knd
Areaalaigada: 98 ki | | |

!
0 0,75 1,5 2,25 3 3,75 A& 6 6,75

(o]
o

00
gl

Altura (m)

0]
o

~
o




F i
-
Tucurui ‘ ll ii*

Maraba
Estreito
Tupiratins
Lajeado

UHR Serra
do Lajeado Il

SUIUed0] oIy



UHR Serra do Lajeadd®0metros - GESH

Grupno de Estudos do Setor Sioins

UFRJ

m 200-300 w 300-400 = 400-500 m=500-600 m600-700



Grupno de Estudos do Setor Sioins

UHR Serra dbajeado475 metros - GES™

UFRJ

m 200-300 w 300-400 w400-500 m=500-600 m600-700



Grupno de Estudos do Setor Sioins

UHR Serra do Lajead®0metros - GES'

UFRJ

m200-300 wm 300-400 w400-500 = 500-600 m600-700



Grupno de Estudos do Setor Sioins

UFRJ

UHR Serra do Lajead®5metros GES

m200-300 w 300-400 w 400-500 = 500-600 m600-700



Altura (m) Altura (m)

Altura (m)

9525

450
400

334

525

450
400

334

525

450
400

334

DiferentesAlturas deBarragem

0 0,25 0,5 0,75 1 1,25 1,185 2 2,25
Comprimento(km)

Cotamaxima= 500 m

0 0,25 0,5 0,75 1 1,25 1,755 2 2,25
Comprimento(km)

Cotamaxima= 475 m
Altura dabarragem= 141 m

0 0,25 0,5 0,75 1 1,25 1,755 2 2,25
Comprimento(km)

2,5

2,5

2,5



Google

= Barragem (260 metros)

= Tubulacdo (12 km)

- Canal

UHRS Barreiro

UHE Paralbuna

(5 km)

Comparativo entre Armazenamento Hidrico da UHE Paraibuna e UHRS Barr

hm3 Gwmedkm?2

4.000
2.636

® Cota Maxima (1450 metros)
CotaMimima (1200 metros)
Cota de Funil (460 metros)

177

0,548 (22)
0,025 (1)

Armaz
GWmed%
15,9/5,5
445/1,5

g [
3 %
% LIGHT v
= ==
\ Je
Fontes
LIGHT

UFRJ

Rio Paraiba do Sul

Paraibuna
CESP '

ns do Setar Eletrico

Rio Jaguari

N.Pecanha Vigario

Area de Drenage
km? %

13.400
4.350

89%
100%

Rio Paraibuna

I. dos Pombos

Itaoccara |

Barra Pomba
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S.A. ﬁ Queimado
cBQ
Trés Marias
CEMIG
UHRS Muquém Formoso
Sobradinho
CHESF
Riacho Seco

Pedra Branca

Luiz Gonzaga
CHESF

Apolénio Sales P.Afonso 4
CHESF CHESF
P.Afonso 1,2,3

CHESF

Xingo6
CHESF

Evaporacdo (m?/s)
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Evaporacédo nos Reservatorios de Sobradinho e Trés Marias
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Sobradinho Trés Marias

Barragem (230 m; 2 km)
Tubulacao (9 km)

Canal (1 km)

Cota Mdxima (700 m)
Cota Minima (550 m)
Cota do Rio S.F. (411 m)
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A Reducio da Intermiténcia da geracéo da geracio edlica e solar.
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s UHRS Muguem I 5,8
FONTE: SWERA
ESCALA: 1: 19,500,000
ROJE O: ANALISE DO P mr-w—\l DO RECH 1'4-».) - 8.9
2 NA SBAMIA A PARTR DE SIG BASEADO NA WEB

Auroass S C. C IMPERIAL
OSVALIX \.). 'AH.’) PERERA, PH
- 6,2
velocidade do vento (m/s)

Volumelf - Area ndice Barragem | Tubo Cota (m) Cota Inferior Alinaz Area de Eficiéncia
Usina Util Alagada | (Gwmed (m g)g (k ) Minima/ ( ) (GWmed% do | Drenagem (%)
hm?3 km2 /km? Maxima SIN km? :

INELREYIEIE G 7.800 0,27 (11) 230 550/ 700 13,9/4,8 326.000 95%
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Volume
Util

hm3

UHRS Pardo 16.500

Alagada| (Gwmed

Xing6
CHESF

?

Area Indice

km?2
0,283 (11)

km?
150

Area de

Cota (m)
ini Drenagem

Armazenamento
(GWmed% do SIN)

42,5/14,5

Eficiéncia
(%)

Maxima
950/1100

Barragem | Tubo Cota Inferior
(m) (km) (m)
540



