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About ONS

(> Independent System Operator (ISO) of Brazilian Electrical
System, '

() Private, non-profit organization founded in 1998;
@ 721 employees, 586 with university degree, 400 engineers;

@ Mission: Operate the National Interconnected System in an
Integrated manner with transparency, fairness and neutrality
in order to ensure security, continuity and economic
efficiency of electricity supply in Brazil;

() Vision: To be an organization recognized as essential to the
safety and economics of electricity service in the National
Interconnected System.
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Brazilian Electrical System
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About ONS

ONS’s operation is divided into five centers:

(™) CNOS (Brasilia); (® COSR-NE (Recife);
(® COSR-NCO (Brasilia); (®) COSR-S (Florianopolis).
(®) COSR-SE (Rio de Janeiro);
If one center is not able to do the operation the other three
have the capacity to do the work;

Activities: voltage control, flood control, system recovery
coordination in case of more serious occurrences (blackouts),
power load management, guarantee the power reserve,
generation control, and more than 50,000 daily interventions in
the system.
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ONS PI Architecture
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Usudrios ONS

Processamento ONS

@ Over 3 million tags;

(>) Get about 87,000 analogic values
and 157,000 digital states;

@ Records more than 20,000
measurements per second. |

CONVENCOES

SISTEMA ELETRICO DE POTENCIA

SS8C: Sistema de Supervisao e Controle

|
® High availability; [FRE]

|
SSC Suporte
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Monitoring System Performance (MDS)

(> Monitor the availability of ONS and Agents’ Supervision and Control Systems (SSCs):
(® Monitor more than 370 channels of connections with agents;

(>) Keep operating more than 120 servers;

(® Act in sync with the agents in order to maintain high availability of the SSCs;
(>) Faster and more accurate diagnoses of problems in SSCs;

(®) System situation awareness.
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Monitoring System Performance (MDS)

@ Monitor in one application the status of the
supervision systems connections and control system
connections with the agents;

(> Aggregate in one application the needs of network
and supervision teams;

(>) Check the agent's network availability, agents with
availability lower than 98.8% are punishable by a
fine;

(®) Usage of Asset Framework to get all necessary
information;

(® Application easy to use and do maintenance.
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Implementation Details (Pl System tools used)

@ Asset Framework;

@ Event Frames;

Analysis;

7 o (‘ OSlsoft.

Process Book

Pl ProcessBook;

Pl SDK;

©® @ ® ©®

Pl OLEDB Enterprise.
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Implementation Details (Agent)

AMAZONAS

General | Child Elements || AHTIBUTES | ports | Analyses | Version|

Elements
B (§ RTN-BSB
& (§ _Data
= (§ Agentes
-8
N S (§ FE1_AGENTE
N S (§ FE2_AGENTE

------ § ROTEADOR1_AGENTE
------ § ROTEADOR1_ONS
------ § ROTEADOR2_AGENTE
------ § ROTEADOR2_ONS
------ § ROTEADORV_AGENTE
ATE2

ATE3

ATES

ATL

CAGBP2

CAG-CAO

CAG-CO

CAG-LAJ

CAG-PD

CAG-PR4

CAG-RGV

CAG-SD

Filter
Il H ‘ l‘#lél Mame A‘ Value Description
c] 'Z] BARRAMENTO_AGENTE Ip do Barramento no Agente
=] =] BARRAMENTO_REGIOMAL Ip dp Barramento no Regional
= =] ceNTRO COSRAMCO Centro
2 =] cIrRcurmol
] (=] CIRCUITO1_DESIGNACAC
Gl =] cIrcurTo2
] =] CIRCUITOZ_DESIGNACAC
Ll (=] CONFIG_VOZ_AGENTE
.} =1 CONFIG_VOZ_REGIONAL
Ll ¥ DISPONIBILIDADE Conectado
2 & DISPONIBILIDADE_30_DIAS 99,599922180175781

= (=1 HOT_LINE_1_AGENTE

] ] HOT_LINE_1_REGIONAL

] ] HOT_LINE_2_AGENTE

@ =1 HOT_LINE_2_REGIONAL

= & LAQ

Estado do ponto digital:on

Estado de conex3a do Agente no REGER

Ll (=1 LINK_OPMANAGER

2:4505\(5G0) Resultados\(SGO) Resultados Operadonais'\R... |Link para a tela de monitoragdo do OpManager

] /=1 NATUREZA_DADOS

a

Ll =1 NOME_INSTALACAC

2 =1 PROTOCOLO Icce

a [Z] PROVEDOR1 Empresa Provedora 1

a8 =] PROVEDOR2 Empresa Provedora 2

] (=] RESPONSAVEL_TECNICO

] (=] RESPONSAVEL_TECNICO_EMAILL

] (=] RESPONSAVEL_TECNICO_TELEFOMNES

Ll (=1 TELEFONE_RECLAMACAC

] /=] TIPO_COMFIGURACAO 1 Tipo de configuragdo da ligagdo (numero de FE's, Roteadores, etc)
Ll (=1 TIPO_ENLACE ICCP
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Implementation Details (Agent Router)

ROTEADOR1_OMS

| General | Child Elements | Attributes |Ports I Analyses I 'u'ersion|

| Fiter

&1 l|0|1§| MName A| Value Description

& E] Agents AMAZONAS
= E] Circuito BSA /0743065
= E] Descricac Roteader 1lado ONS - Dados Descricao do ativo
= El1p 172.19.8.1 Endereco IF do ativo
= E] Local Local de isntalagdo do equipamento
& ¥ Ping 0 ms
@ =] Provedor I Fornecedor do canal de comunicacdo utilizado pelo Roteador do Agente
= =l sapsT AME-0743065 dados1
= El status 1 Valor do Status
= E] status1 1 Staus do Ipl
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Implementation Details (Agent Availability Analysis)

General | Equation | Scheduling | Securty | Archive | Classic | System

Name:

Descriptor;
Point class:
Point type:
Eng Units:

Exdended
Descriptor:

General
Name:
Descriptor:
Point class
Paint type:
Eng Units:

Exended
Descriptor:

@

MDS_AGENTE_AMAZONAS_DISPONIBILIDADE Rename Server:  |RBSRO1
Disponibilidade do agente Amazonas Energia
classic Poirt source: |
Digital v Digital set: | Disponibilidade Agente

Display digits:
if BadVal(MDS_PING_AGENTE_AMAZONAS_ROTEADOR1_161.79.10.250) AND BadVal(MDS_PING_AGENTE_AMAZONAS_ROTEADORZ2_161.79.10.251) AND BadVal{MDS_PING_AGENTE_AMAZONAS_ROTEADORV_161.79.10.253) then 0 else 1

Equation | Scheduling | Security | Archive | Classic | System

MDS_AGENTE_AMAZONAS_DISPONIBILIDADE.30D Rename Server: | RBSRO1
: classic Poirt source:  |C
Float1& W Digital set:
Display digits:

TimeEq(MDS_AGENTE_AMAZONAS_DISPOMIBILIDADE,-30d" ™, "Conectado")/(TimeEq(MDS_AGENTE_AMAZONAS_DISPONIBILIDADE",-30d".™ " Desconectado”}+ TimeEqg(MD5_AGENTE_AMAZOMAS_DISPONIBILIDADE',=-30d".™,"Conectada ")) 100
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Implementation Details (Agent Drop Event Frame)

AMATOMNAS

| General IChiId Elements | Attributes IPorts | Analyses |Versior1|

3 - MNarne: | Interrupcac_LAQ

o B = Name Backfilling Description: |

© = H Interupcao Categories: | -
© B H Interrupcac LAQ

Analysis Type: Expression Rollup # Event Frame Generation

Event Frame Template:  Intermupcac_LAG

|

Walue

MName Expression

StartTrigger| "LAQ"="Estado do ponto digital:off”

EndTrigger

Add a new expression
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Implementation Details (Pl ProcessBook displays)

(®) Network Topology ® Agent Details
 Status of all agents;  Status of all agent’s routers;
« Agents drops; * Routers drops;
« Status of all ROP circuits; « Agent availability;
» Protocol and provider filters. « Agent information.
(® Agent Router Details (> ROP Router Details
* Router ping trend,; * Router ping trend,;
* Router availability; * Router availability;
* Higher, lower, average ping. * Higher, lower, average ping.
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Implementation Details (Agent)

- [ FE1_AGENTE

- () FE2_AGENTE

- (§] ROTEADOR1_AGENTE
- (] ROTEADOR1_ONS
- (J] ROTEADORZ2_AGENTE
- (] ROTEADOR2_ONS
. () ROTEADORY AGENTE
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Implementation Details (Network Topology Display)

Protocoio: EEEEINE oo S N | o
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Implementation Details (Agent Details Display

Disponibilidade de Telecon (Més). 53,510%  Dispenibilidade de Enlace de Dados (Més): 55,417% Usteme AfusiizegBo:  18A2/2015 18:24:88

Roteadores do Lado do ONS

Ottimas Gusciss(Mds) Uttimas Gusdas(bés)
Chrcutto: SAE IP 03710
Provedor: EMSI Provador:
valor atust: 17 valor atusl: Q)
Disponibidsds(Més): 10000%  _ Disponibiidsds{Ms): 10000%

RI1ONS_SAL 17223311 Tap: :_FING_AGENTE_ACL A

Roteadores do Lado do Agente

Ortimas Guedss(hés)
ORI12/2015 14:3521 - 09H2AH5 143621

1272015 141521 - DSH2AMNS 141621
asor Atust

Dicponiiidsde(Més): S957%6 (it 22:1721 - (RN2ZNS 21821
R1_SAL 19216817732

Nome: it Urtimas Quedss(és)

Circutto: SAE P 03710 0BU12/2015 14:28:30 - DSH2/2015 14:29:38

Provedor: RATEL 02122015 135430 - 02122015 135738

Vasor Atusi: 3700

Disponibiidsde(Més): 3352%  _

2 SAR_192 168.177.93

Front Ends do Agente

HNoms: FE1 Urtimas Guedas{Méc)
Carcutto: -

Provedor: -

valor ptusl: 3575

Disponibiasds[Mes): 29575 paiz
15100

£1_SAL_132.168177.90

Dados do Agente
Agente: AGENTE ARCELOR MITTAL

Responsavel: -
Telefones:

Email: -
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Implementation Details (Agent Details Display)

Disponibilidade de Telecon (Més): 99,910% Disponibilidade de Enlace de Dados (Més): 99,417%

Nome: ROTEADOR1_AGENTE Uttimas Quadas(Més)
Circutto: SAE P 03708

Provedor: EMBRATEL

Valor Atual: 2550

Disponibiicdace({Més): 93 .57%

Tag: MDS_PING_AGENTE_ACL_AM_ROTEADOR1_SAL_192 1631

Dados do Agente
Agente: AGENTE ARCELOR MITTAL

Responsavel: -
Telefones: -

Email: -

@ osisoft. USERS CONFERENCE 2016
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Implementation Details (Agent Router Details Display)
QO REGER ONSE s

S TR e

COSR-SE4 DISPONIBILIDADE AGENTES COSR-SE
Agente: AM Elemento: ROTEADOR1_AGENTE IP: 192.168.177.92 Circuito: SAE IP 03709 Provedor: EMBRATEL
£ Valor Atual: 255
22 Disponibilidade (140 ms) Disponibilidade (Good Value)
Anual: - Anual: -
50 Mensal: 95 865% Mensal: 99 865%
Didrio: 100% Diario: 100%
45 .
Menor Valor (ms) Maior Valor (ms)
Anual: - Anual: -
40 Mensal: 25 Mensal: 57,5
Didrio: 25 Didrio: 5975
a5 .
Média (ms) Ultimas 3 Quedas (Bad Value - Més)
Anual: - 071032016 20:10:21 - 071032016 20011:21
e Mensal: 26,736 06/03/2016 17:01:21 - 06/03/2016 17:02:21
Didrio: 27418 06/03/2016 13:20:21 - 06/03/2016 13:21:21
1:00 3:00 5:00 7-00 R 14:00 16:00 18:00  20:00
Tag: MD5_PING_AGENTE_ACL_AM_ROTEADOR1_SAL_132 168 177.92 (ntima Atualizagio: 0B/03/2016 18:13:11
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Results Obtained / Business Impact

() Before

Long time to detect network
problems;

Lots of applications to monitor
the system;

Lack of information;

Any change in the network
topology would cause many

maintenance needs.

USERS CONFERENCE 2016

(>) After

=

AF tree based application;

All information needed in one
application;

Knowledge of agent drops;

Less maintenance effort, scalable
application;

Availability calculation;

Network situation awareness.

© Copyright 2016 OSlsoft, LLC
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Next Steps

(®) MDS Web:

(® Automatic reports;

() Bring more information to user;

(>) Start using the availability calculation to charge
the agent about their lack of information;
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Improving Network Monitoring with Pl System

COMPANY and GOAL

ONS is an Independent System Operator that .
operates and coordinates the Brazilian Electrical ONQ :
System and wanted to improve the Network

Monitoring.
v

CHALLENGE SOLUTION RESULTS

Monitor the network Pl ProcessBook application Better user experience, less
connections with all } that show all information } maintenance.
Brazilian electrical agents. needed by the user.

* Monitor in one application the « Agent status; » Easy to change the network
status of the supervision systems - Agent routers status; topology;
connections and telecom « Protocol and Provider filters: * Reduced the number of
connections with the agents; « Last Agent drops; applications;

» Aggregate in one application the » Agent and routers availability; * Reduced the time to discover
needs of network and supervision « Usage of Asset Framework to get network problems.
teams. all information needed.
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Credits / Project Team

ONS

Adriano de Aradgjo
Support Analyst

Antonio Alegria
Support Analyst

Diogo Cruz
Senior Electrical Engineer

Hector Volskis
Specialist Engineer

Jamerson de Jesus
Support Analyst

Jamil de Almeida
Quality and Permanency Manager
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José Renato
Support Analyst

Juvenor Pereira da Silva
Executive Manager

Luiz Claudio de Araujo Ferreira
Executive Manager

Marleo Santana
Support Analyst

Robson Nébrega
Support Analyst

Victor Fonseca
Support Analyst
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Credits / Project Team
RADIX

Alexander Clausbruch
Energy Director

Aline Bordoni
Project Engineer

Bernard Cruzeiro
Project Coordinator
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Jodo Zaiden
Project Manager

Stéfano Bassan
Project Engineer

Tarik Siqueira
Project Engineer
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Contact Information

8 Diogo Cruz 8 Stéfano Bassan

diogo.cruz@ong.org.br stefano.bassan@radixeng.com.br
Senior Electrical Engineer Control and Automation Engineer
ONS Radix
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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
— = OSlsoft Users Conference 2016

) [ App Store
* View the latest agenda and create your own

P Google Play

S HTML

* Meet and connect with other attendees

% http://ddut.ch/osisoft
[=]
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