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About ITAIPU

Recorde Mundial em 2016
103.098.366 MWh

New 2016 World
Located at the clean and Record in annual
border of renewable energy Power Generation

Brazil & Paraguay 2.3 billion MWh 20 gﬁrr:iet;atlng for Hydro Plant
since 1984 103.1 million MWh

World leaderin Installed Capacity

of 14,000 MW
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Business Goals & Challenges

* Increase the
digitalization degree Enterprise

of the plant » Be prepared for the
Teclr;rr?c”:c))gical » Full modernization of Agr(eEeAr\r)lent increasing demand
Modernization supervision, control, contract « Condition Based
Dlan automation, aned | Monitoring
protection & Signed in deployment program
monitoring systems 2014

* Over 200,000 TAGs
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OT Infrastructure Projects

ENES.DT
Technical & Contract Management

SAT/
Comissioning

Technical Aquisition

Specification Process Guarantee

Contract
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Pl System Timeline

PI-SIRI PI-SIRI
PI-SCADA 2012 Latest
SCADA/EMS Upgrade Upgrade
PI-SIRI EA Modernization
SIR| Contract Plan
Deployment & Matrix
Project

SIRI — Industrial Network Integrated System
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Pl System Data Sources -
PI-SIRI Integrated Systems (70,000 TAGS)

SCADA/EMS

» Power plant supervision and control (30,000 TAGS)

STH
« Hydrological Data (1,000 TAGS)

Matrix Project

 Condition Monitoring System
» System designed to collect temperature, vibrations and partial discharges (8,000 TAGS)

Others

* SMG - GIS Monitoring System
* SMT — Transformer Monitoring System
* RPMF — Oscilograph & Phasor Measurement
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Pl System Architecture — PI-SIRI

Current
Production
Environment

New
Production
Environment

New Test
Environment

» Data Archive (HA)

* AF

* Pl Interfaces: PI to
PlI, RDBMS, UFL

* Pl WebParts

« Data Archive (HA)

* AF

Pl Interfaces: PI to
Pl, RDBMS, UFL

* Notifications
* Pl Coresight
» Asset Analytics

* Full Pl System in 2
VMs

Current Production Environment — Pl System Configuration

Pl Collective Data Archive [HA] Pl Interfaces [Fail-over] SQL Servers (Always On) Web Portal
DSVRS0 DSVR60 INSC50 INSC60 SIRIDBS0 SIRIDBE0 PORTALS0 PORTAL60
© N - Re < Re
] ) L Ry R N Ry
- - o o o o
@ N N NS N
INSB60
Windows Server 2003 R2
New Test Environment — Pl System Configuration
PI Collective [HA] — Q/A Environment Pl Interfaces [Fail-over] — Q/A Environment Pl Collective [HA] — Test Environment
PISERVERPSO PISERVERPEO PIINTS0 PIINT60 PISERVICESP PISERVERTS0 PISERVERTE0
I\ I\
; ; Ry S
EE) B o N N @ NS e
- - ¢ i 5
E N & o o
§ @ § @
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Pl System Architecture — PI-SCADA to PI-SIRI

Scada SIRI Corporative

Network Network Network
P i) l"r ____________ \1. Jf ___________ H“I
: | | | : :
: | | | : :
| L O
I I | I 1
[  Plto Pl ! | I "
: | Interfacei :C VPN : !
I - — ! el — ! unnectmn: |
i J | g | |
' Scada/EMS | | SIRI Data Server | ' % !
1 ] . I | | 1
| >cada/EMS Historian | i{PI System + Pl AF), | o
! (PI System) | | ! ! Cusrpo.ratwe !
'\ ) L ) L tations )
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Pl System Architecture — Pl System Data Access for Bl

B- @ UHI
- @ Setor 50Hz
B & Setor B0Hz
B- @ SF660
* PIAF o9 e
Data Model Ceom
" CIM $ g 31 Turbina
a S Uiz
| B-g@ U3
$ @ Uid |mmmmmmmm e |
| 1
! 1
. hive
: * Performance Equations | Arc [
Pl Syst [
Data Extraction Data Reference i (P1System) :
& s Pentaho Data

el ntegration

* Data
Warehouse
DEIEVGEINS I * Analysis
Server EE Emum =
o MS Excel .

%H\\\_I!unnml‘l?

ETL — Extract, Transform and Load |
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Pl System Architecture — Pl System Data Access for Bl

N

\
NS | ‘

Q
-
X 9 Web Client
SQL Querles Analysis Analysis Tools
Pl System + Pl A NS Requeslt’s " y
{ Responses

‘ / Data Warehouse Analysis Server

Microsoft

Corporate Systems Excel

(relational DBMS)

ETL — Extract, Transform and Load
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Pl System Architecture — Pl System Data Access Special Purpose

r D
Support Applications
(C++)
\ J tlotiﬁcaqéo (Serial)
Conversor (hemetsera)
LibPI
requests Pl data TNotiﬁcagéo (TCPIUDP)
PISDK Deli]:;/uchn;nel
Pl Server
Operation OT Team Solution LASSE R&D+I Solution
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Pl System Benefits - So What Value do We get from all of this?

Bl Study Case | Bl Study Case Il
Situational Awareness Situational Awareness

Operational Profile of UG Drain Pumping UG Unavailability
Activations & Working Time 2014 1st Semester — 50 & 60 Hz Sector

Indisponibilidade das Unidades Geradoras
. ~ =z o
Més Bombas da Tampa da Turbina das UGs - Perfil de Operacdo £ (12 semestre de 2014)
: -
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§ H o
Agost g E 8
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Lz H E = Setor 50Hz Setor 60Hz
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Novembr g % d [[
Qutubro § g d
SSIILEE & Indisponibilidade das Unidades Geradoras own
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Bomba 5 E g (12 semestre de 2014)
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Ui8A U14 UO1 USA UO3 UD8 U15 U1l WUO2 U17 U13 U9 U10 Ul6 UOS U188 UO7 U122 U04  UD6 -E {
' Bombas das tampas das turbinas das UGs 2 l I
3 | - W m . m - = . —_— = m
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Pl System Benefits - So What Value do We get from all of this?

Pl ProcessBook new Widgets
Phasor Measurement Study Case
Electrical Synoptic & Phasor Diagram & Capability Curve
Medigao Fasorial Sincronizada - Tempo Real & wITAIPY Bova Qe w[-_,ggggﬁ_ em

Poténcia Total Itaipu

LI 1PU 60 Hz-FI 2

0
Mod. (MFSTR LI_IPU-FI1 MedicaoSE-IPU FaseA Modulo): 2077.74 Ang (1
Md. (MFSTR LI_IPU-FI1 MedicaoSE-IPU FaseB Modulo): 2148 31 Ang. (1

Méd. (MFSTR LI_IPU-FI1 MedicaoSE-IPU FaseC Modulo) 221298 Ang. (1
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Pl System Architecture — Modernization Plan

» OT Network

 SIRI Modernization & Expansion
* Industrial system integration
 Multiservices

RTA

» Access Terminal Units

» Users & External systems
interconnection T

« Wifi network i

=

* Core HA infra

* DMZ server / services

* Interface nodes distribution
* NOC with managed PI

@ osisot. USERS CONFERENCE 2017 O O D eosisoft  #0SIsoftUC  © copyright 2017 Osisoft, LLC 15



EA Roadmap — 2016-2017

PI Coresight
as Mobile &
% Develop Asset Web solution
Framework
Network (AF) Structure
Security
Perimeter

Matrix Project
Comissioning
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Pl System Infrastructure & ITAIPU
Technological Modernization Plan

COMPANY and GOAL

o
ITAIPU is pursuing the modernization of its OT , O
infrastructure, mostly based on 80ths technology, to
make the Pl System the main data hub with which IEZIII-\IQCIIOI:A?
to integrate every OT system

v
RESULTS

Improve the operational data Using the PI System as Pl System infrastructure
Support the pover productor soluion to monitor, manage - (ONS0atan eag T ©
growth and digital < and analyze large sets of annual power generation for a
transformation operational data hydro electrical power plant

 Total production of 103.1 million
MWh in 2016
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Contact Information

Roger Ferreira
roger@itaipu.qgov.br
Senior OT Infra Engineer
ITAIPU

Aldo Insfran
ajid@itaipu.gov.py
Junior OT Infra Engineer
ITAIPU

@ osisoft. USERS CONFERENCE 2017 O O @ @osisoft  #0SIsoftUC  © Copyright 2017 osisott, LLc 18


mailto:roger@itaipu.gov.br
mailto:ajid@itaipu.gov.py

Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

: .‘ AE)p'S‘(orE
» View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees
5 urML

search OSISOFT in the app store
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