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1. ITAIPU

SURFACE AREAS 56° W 54°W 52°W 50°W 48°W 46°W 44° W
Upstream [ Bacia do Rio Parana N
Itaipu: 820.000 km? 16°/5- F16° S
Downstream
R11: 908.203 km?2
18° S- -18° S
20°,8 L20° §
C% 22° S- 220§
<
24° S 240 S
= 11.703 m3/s
Qmean 26° S- [ 26° S
y 0 50100 200 300 400
28° {1 e mmkm [28°S

| | ! | |
56°W 54°W 52°W 50°W 48°W 46° W 44°W



1. ITAIPU

ITAIPU hydroelectric dam
Brazil | Paraguay
14.000 MW

Run-of-the-river
hydroelectric:
no capacity to avoid
downstream floods




Yearly energy production
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1. ITAIPU

Reservolir

The Itaipu reservoir, with a flooded area of
1,350 km?2.
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Hydroelectric System of the Parana Basin
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2. Flow Forecast at Itaipu Dam
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2. Flow Forecast at Itaipu Dam

Historical chronology of the flow forecast at Itaipu Dam
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2. Flow Forecast at Itaipu Dam

Flow Forecast Processes (2016-Present):

Data Data
> : > Results
Management Processing
Data Adquisition and UPSTREAM IPA (Informe de
consistency MGB: Prevision de Afluencia)

Automatic Station: Rain/Level
Satellite 24 h
Quantitative Rain Forecast
Observed and Programmed HPP
Discharges

Semidistributed Hydrologic Model
Hourly Flows
Large amount of results
Quantitative Precipitation Forecast

Inflow Forecast Report

Actual D day up to D+9
E-Mail/SCADA
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SCER (Spreadsheet)

BDH (DB) 8

Hydrometeorological Data Base
Automated recording

DOWNSTREAM
HEC-RAS:

Hydrodynamic Model
Hourly Flows
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Simulation models Input Data

Internal and External Reports

Automated E-Mail (Macros VBA)

Data Tranfer to Servers (Macros
VBA)

SPA - Sistema de
Previsién de Afluencia
(Inflow Forecast System)

Excel Spreadsheet
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Flow Forecast Processes (2016-Present):

Data Data

Management > Processing > Results

Curva-chave de Porto Capanema
Validade: a partir de 01/02/2004
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Flow Forecast Processes (2016-Present):

Data Data

Management > Processing > Results

Data Adquisition and GFS (NOAA)
consistency
Automatic Station: Rain/Level
Satellite 24 h
Quantitative Rain Forecast
Observed and Programmed HPP
Discharges

ETA (CPTEC)

COSMOS (INMET)

ECMWF (ECMWF)

WRF (DINAC)
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Flow Forecast Processes (2016-Present):

Data

Processing
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2. Flow Forecast at Itaipu Dam
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2. Flow Forecast at Itaipu Dam
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3. PRECIPITACOES REGISTRADAS

Mo dia de ontem foram registradas precipitapdes de intansidade moderada a forte sobre as reas de interesse, corforme
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3. Research & Development

Next developments:

-Increase the number of stations of the hydrometeorologic telemetry system network

STH 2019 e : ‘ i Leyenda

Sistema Telemétrico Estaciones existentes

Hidrometeorolégico ® Estaciones nuevas

« 58 Automatic Stations

30 precip/level
Google Earth 11 precip

Data S0, NOAA, U.S: Navy, NGA, GEBEO 17 level
©2018 Google
Image Landsat/ Copernicus




3. Research & Development

Next developments:

- The use of more numerical rainfall forecasts

GFS (NOAA) ETA (CPTEC) COSMOS (INMET) ECMWF (ECMWF)




3. Research & Development

Developments:

-Implementation of new hydrodynamic model simulations H EC-RAS
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3. Research & Development

Developments:

-Implementation of new hydrologic model simulations
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3. Research & Development

Next developments:

-Implementation of new hydrologic model simulations
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3. Research & Development

Next developments:

Ogo0 -
O
O O
O Multi-model OO

. Probabilistic
New hydrologic data

Ensembles

O 9 O

approach




= db y Ui oS S
." b % |, e K 7, i S
N TRl i o
- R L1 1 ‘%-( .~,!. A

IGUASSU WATERFALLS ITAIPU BINACIONAL

Thank you

Daniel Firmo Kazay
danielfk@itaipu.gov.br

www.itaipu.gov.py
www.itaipu.gov.br



