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Virtual Assistant for Eletricity
Operating Instructions
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Hi, My name is
Anderson Cunha




Agenda

Brazilian Eletricity Model

ONS and its responsibilities

What a Virtual Assistant can do for us

Edison Semantic Architecture

The Ontology — Usage of IEC CIM 61970 and W3C
Demo

Challenges

Next Steps
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ONS is a private company, who takes ,
care of the Brazilian Interconnected el o ...
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Power System, coordinating the g \\<
planning and real-time operating of the . K=y
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Our team: 14000 MW _ et
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uritiba .

Paraguai
230 kV

 ~ 900 employees Garabi
2178 MW @ ianépoli il
* 4 Control centers S e =

Porto Alegre @ Centro de Carga
() Namero de circuitos existentes
@D Bacia hidrografica
A Usina hidréulica

Legenda

Existente Futuro

Source pmo ago/2019 http://www.ons.org.br/paginas/sobre-o-sin/o-sistema-em-numeros
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Generation x Load

Color Key: Substation
Red: Generation Step fDown Subtransmission
Blue: Transmission Transformer SEmon Customer
Green: Distribution Transmission lines J— 26 kV and 69 kv
Black: Customer 765, 500, 345, 230, and 138 kV
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Generating Station

Primary Customer

[imeees | 13KV and 4 kv
lﬂ[ Ie
Generating Transmission Customer A a Sefgg(illary ggitg@er
an
Step Up 138 kV or 230 kV =] =]
Transformer

Generation

https://en.wikipedia.org/wiki/Electricity generation
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Your business is energy

So we manage the energy to be delivered as electricity
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Recife
NE Branch

Brasilia
Mid-West and North
National Control Center

Rio de Janeiro
Southeast Branch

Florianopolis
South Branch

Geographic location of control centers
ONS oo



Operating procedures

E—

used by grid

standardization Operating operators
Instructions
Substation one line diagram
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eg: blackout

Complex substations / eletric areas
Lots of alarms .
requires lots of procedures to restore the system
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Challenges

In crisis situation:

1. How to give fast and reliable responses to restore the system?
2. How to help operators with systems that solve complex tasks without

depending onIy of the knowledge of power grid especialists?



The virtual assistant proposal: g&a + info retrieval!
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Image credit: http://www.ics.uci.edu/~djp3/classes/2009_01_02_INF141/Misc/wordle.jpg
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Switching order procedures data flow

enrich Bot web app
sparq|
dWS Amazon Neptune Intentjion recognition
rdf data i " and dialog flow
LY
N Py

Watson Assistant
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Reference Architecture

Knowledge
Graphs

Bot User X Chatbot
Interface Platform

syncronize
Search

Platform

NLP Tecnniques
Intention recognition
Spell Checker
Dialog Flow
Entity Extraction

Annotation




Operating Procedures Ontology (internal)

Substation
(extemal)

\oltagelLevel

(extemal)

Subclass of

- EquipmentCon...
Equipment -++ Subclass of **V 3 ‘()m-mu)

{external)

* Subclass of P

GeographicalRegion

(extemal)

5

ElefricalArea
(external)
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Document

(extemal)

Direction
2
Diagram L
{external) Deactivation
m direction R
Subclass of
has_diagram
message
has an operatin...

""" Subclass of ===

Activation

affects

document .
Organization,
Company
(extemnal)

has_step

s

next_step

ldentifiedObject

(extemal)

boolean

Subclass of |

Control Center

(extemal)




Ontology dependencies

IEC 61970
Common
Information
Model

Operating
Intructions

dcterms Ontology

(internal)




Operating Procedures Ontology - part 1/3

- - ElefricalArea

has an operating... (extemal)

: covers
has_diagram

document

Operating Pro... GeographicalRegion

(extemal)

EquipmentCon...

direction

Subclass of * Direction
. Subclass of 2

.
.
.

Deactivation
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Operating Procedures Ontology - part 2/3

Voltagelevel

(external)

EquipmentCon... Substation

(extemnal) (extemnal)

) Subclass of
Equipment
(extemal)
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Operating Procedures Ontology - part 3/3

Organization,
Company
(external)

Control Center Subclass of ===-D

(external)

string

has_executor

‘ \ has_controller
strin
g target has_coordinator
action
next_step

has_step
step type
Ope

first step

step_number
Step1Type last step S

|

int
boolean '

boolean
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Common information model — CIM |IEC - 61970

» Model » TC57CIM » IEC61970 » Base » Wires »

4 [ Wires

VYV VVVVVYVYV

v v

VYV VYV VYY

25 CutsAndJumpers

Q5 Datatypes

T8 EarthFaultCompensator
T8 InheritanceHierarchy
2 LineModel

25 MutualCoupling

2 NamingHierarchyPart1
72 NamingHierarchyPart2
5 RegulatingEquipment
25 Schedules

5 ShuntCompensator
2 SwitchingEquipment
@8 TapChanger

25 VoltageControl

&5 WiresPhaseModel

2 Transformer

5 EnergyConnection

B8 ion» A

Core::

[E ACLineSegment

[E ACLineSegmentPhase
] AsynchronousMachine
[E Breaker

[E BusbarSection

B Clamp

B CompositeSwitch

B Conductor

E Connector

[E «enumeration» CoolantType

B cut

[ Disconnector

[ EarthFaultCompensator

[E EnergyConsumer

[E EnergyConsumerPhase

Bl mom e

] EnergySourcePhase

B ExternalNetworkinjection
[E FrequencyConverter
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IdentifiedObject]
Core

SubGeographicalRegion

0.1
+Region

Conductor

+ length: Length [0..1]

i

ACLineSegment

oAb b

bOch: Susceptance [0..1]
beh: Susceptance [0..1]
g0ch: Conductance [0..1]
gch: Conductance [0..1]
r: Resistance [0..1]

r0: Resistance [0..1]

shortCircuitEndTemperature: Temperature [0..1]

x: Reactance [0..1]
x0: Reactance [0..1]

SeriesCompensator

+ r:Resistance [0.1]

+  r0: Resistance [0..1]

+ varistorPresent: Boolean [0..1]
+ varistorRatedCurrent: CurrentFlow [0..1]
+ varistorVoltageThreshold: Voltage [0..1]
+  x:Reactance [0..1]
+  x0:Reactance [0..1]

+ACLineSegments | 0.~

+PerLengthimpedance |o ;

= ==
Perl
PerLengthLineParameter

PerLengthSequencelmpedance

bOch: SusceptancePerLength [0..1] o
beh: SusceptancePerLength [0..1]
gOch: ConductancePerLength [0..1]
gch: ConductancePerLength [0..1]
r: ResistancePerLength [0..1]

r0: ResistancePerLength [0..1]

x: ReactancePerLength [0..1]

x0: ReactancePerLength [0..1]

N

PerLengthPhaselmpedance

conductorCount: Integer [0..1]

+Phaselmpedance

+PhaselmpedanceData | 1.

‘ l! CIM XSD

«enumerations

b: SusceptancePerLength [0..1]
fromPhase: SinglePhaseKind
g: ConductancePerLength

r: ResistancePerLength [0..1]
toPhase: SinglePhaseKind

x: ReactancePerLength [0..1]

ng|

wzow»
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E CIMRDFS  hema

Siemens IMM

Real Time
Master Data

RDF

AWS Amazon Neptune
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Demonstration
(Edison Virtual Assistant)
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& -edison-chat.mybluemix.net @ :
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Assistente virtual

Hi ANDERSON. I'm Edison, ONS
virtual assistant.

How can i help you?

»
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Operating history queries
tag search)

File Search View Go Tools Help
aDatabase ['%] Query Date ~ (© @ @ Back () |H, Checkin %) « [2]Refresh New Element ~ =] New Attribute

tlements REG_SE_PL_MGMAR_RJFTN
= (J REG_SE A || General Child Elements Attributes ports  Analyses Notification Rules  Version
...... (§ REG_SE_CA_RJ_ES_M\
------ (9 REG_SE_CA_TOT_MW C d
...... (J REG_SE_EXP_SE_MW ter g
------ (J REG_SE_EXP_SE_TOTA |/ ¢ 89 L Name 4| Value i |
...... (§ REG_SE_FX_FRJ_CTRR
------ (J REG_SE_FX_FRI_F1M /0B |Fa Fo
...... (9 REG_SE_FX_FRJ_F10_] z
oE_FA_FRJ_F1U_] 5] =
------ (9 REG_SE_FX_FRJ_F11 o2z
...... (P REG_SE_FX_FRJ_F1F2 i} =] entidade_...
------ (9 REG_SE_FX_FRI_F2_M g
...... (9 REG_SE_FX_FR]_F3_M w2b7ss /PN b
...... (J REG_SE_FX_FRI_F4_M ] =] histsoe false
...... (9 REG_SE_FX_FRI_F5_M
...... (@ REG_SE_FX_FR]_F6_M 5] =] localname  {REG_SE_PL_MGMAR_RIFTN
...... (9 REG_SE_FX_FRI_F7_M =1 Iscinf
...... (P REG_SE_FX_FRJ_F8_M s,
------ (9 REG_SE_FX_FRI_F9_M =] mastercos |COSR_SE
...... (9 REG_SE_FX_FRJ_TOT_
...... & REG_SE_PL_MGEMB_SF ] =1 mrid _80827333-0AFA-4A71-8781-08E9249850EA
g ig_::_st_ugﬁ:ﬂ; B =] name PARALELO MARIMBONDO COM SAQ SIMAO
...... (9 REG_SE_PL_MGMAR R & & as 18877184
------ (J REG_SE_PL_MGSSUS_M
...... B REC.SE PL_MGIRM. M o & s Estado do ponto digital:off
...... g ig_:g_gt_zgizlf% s0m & soe PI Point not found 'REG_SE_PL_MGMAR_RJFTN.soe'.
------ (J REG_SE_PL_SPAGV_SP
...... (§ REG_SE_PL_SPCHV_SP
...... Al RFG SF Pl SPCPV SPI

Osisoft Pl System Explorer Screen

Assistente virtual

Hi ANDERSON. I'm Edison, ONS virtual
assistant.

How cani help you?

tell me the value of his
RJISTAD 345 M VALOR KV.a

The point Melhor valor de tensao do nivel 345
da subestacao STAD [Alarmes de medidas
analogicas] has value OKV at 2019-06-
23709:28:47Z

How cani help you?

tell me his ARRI_18P0_BA1 KV.a

The point BA1 18 RINCON S. M. KV [Alarmes
de medidas analogicas] has value 316KV at
2018-11-28T20:30:18Z

»
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Wiki knowledge features

> The Open Group.

‘Associated with All Objecls

O

Ll

Logical Data
t

Roaizos
Physical Data
Component
Dota Extonsion

Principle Constraint Assumption Requirement Location H Gap Work Package
BUSINESS ! L : !
Organization Unit
oums ora o] Teer
govems 1s owned
s s caorsaty usaty
. Business. Product
Driver oy Function } m{;mJ Capability Exonsion
Motvatn Etenson oo
e Sopoors] oot g | iomiburcos o
srevieasy > s
[
Is triggorod by, Lis onabiegby
Involves Value
Stream
@ =
Nepurontass innanons
by by
Frdidos
= b
Govemanco Exenson b
sotsportomance 1 rciag Suppots s goromodond
s owonaa against srantzast R
Govmesty
ey Business Sorvico
Troves Comsames
saccossodand
i trovgh
“"W""; Information System
consumed | Data Entity Service

Reaiiz
Physical Application ysical
Somponent Technology
ikastctro Consoldaton Component

o

DATA ARCHITECTURE APPLICATION ARCHITECTURE TECHNOLOGY ARCHITECTURE
Motivation Infrastructure ] oo Moeion Services. Gowmance ) Dola Modeing Core
Extension Consolidation Extension Extension Extension Extension Extension _| Content

We are in an effort to represent
the enterprise architecture in a

knowledge graph
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Navegar pelas

progried:

Ask for definitions that are in our internal wiki
SPARQL queries for terms

Label: rdfs:label

Description: rdfs:comment

Pigina

Diretoria de Operacao

ar]
Simone da Silva Orsino
¢ de Freitas Pimentel Almeida Fontes

Estrutura Organizacional (essa]

Geréncia Exec
Programagio

Geréncia Executiva do
CNOS/COSR-NCO

Operador Nacional do Dietorin de Onercan Geréncia Execuliva do
Sistema Elétrico a de Operngt COSR-NE

Atribuigdes [editz)

Coordenar o processo
st30 das Informagdes meteorolégicas, ciimdtias & recursos hidrosnergé:
tar 2 operag3o em Tempo Real do SIN Através dos centros de operagio

sizagio dos documentos operativos (I0s, MOPs, Diagramas)

Coordenar a ansiise operacional da programagio de intervengbes, dos programas de operagio & do programa de defluéncias
nar 3 andkise da operagio realizaca, e 3 andlise de ocorréncias & perturbagdes

nar a apuragio dos resultados da operagdo (gerag3o, hidrologia, transmissSo) e caiculo de indicadores do ONS

car a necessidade, prospect ficar, desenvolver & implantar a evolug3o dos sistema de apoio  operagio

Diretoria de Operagio

Ler

Editar

Veer hisidrico Mais ~
Diretoria de Operagio
sigia oop
Diretor Sinval Zaid

SMwW

Semantic MediaWiki

r

dWS Amazon Neptune

23
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Assistente virtual

what are the responsibilites of area DOP?

define SAGIC

ONS ¢ @




Challenges

1. People usually don’t like bots
2. Manual annotation by standardization area

3. Suppliers knowledge lack in these technologies stack

4. Humans vs machine decisions

.
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Next steps

1. Build a Microsoft word add-in for open-xml tagging
2. Query suggestion based on user intention
3. Improve current features



Team

Romeu Bastos ‘ ,,,) P

Senior IT Analyst

Ronaldo Pitta
lago Godoy SCADA and EMS Specialist

Cloud Application
Developer (IBM)

»
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Anderson Gomes Cunha

IT Architect

agcunha@ons.org.br
https://www.linkedin.com/in/agcunha/




