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The Legacy Data Model Has Always Worked

Why do | want the “complexity” of
the CIM and all this modeling stuff?

Applications use Tags Tags are simple!
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How do users handle this today?

With paper
documentation and
manual data base
maintenance effort
subject to manual error
detection and correction.
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Resulting in many hours
of work
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Common Information Model (CIM) is an object-oriented
information model of the power system
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Using CIM and IEC 61850 Together

* CIM is a very complete utility wide power system model

* [EC 61850 combines substation power system and device
models

* CIM and IEC 61850 can be linked and used together using UML
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Deriving the UML for |IEC 61850

NSD Files
EC 61850 Uy N 1 generated from

IEC 61850 UML

| |

IEC 61850 UML

IEC 61850 “Artifact”
Standard Generated from
NSD by SISCO
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class Readings

PowerSystemResource
Meas::
MeasurementValue Source

identifiedObject
+  gesoription: String
+ mRID; Sting
+ name: String

Meas:Measurementvalue

+ timaStamp: DsteTime
+ sensorAcowacy: PerGent
“idantifisdObject

+ desoiption: String

+ mRID: Stiing

+ name: Sting

ResourceReadingMeasValue

-

+ t Timestamp [0.1]

«CFn
+ units: Unit[0..1]

AnalogueValue

+ TFLOAT32[0.1]

IdentifiedObject|

its
Core::LogicalNoda

identifiedObject
+ desaiption: String
+ mRID: String
+ name: String

«LNGlasss
ResourceReading_MMXU

R

TotW: MV [0..1]
Totvar MV [0..1]
TotvA: MV [0..1]
TotPF: MV [0.1]

Hz: WV [0.1]
AvAPhs: MV [0..1]
AVPPVPhs: MV [0..1]
AvPhVPhs: MV [0..1]
AVWPhs: MV [0.1]
AVWAPhs: MV [0.1]
AWARhs: MV [0..1]
AVPFPhs: MV [0..1]
AVZPhs: MV [0..1]
HzRte: MV [0..1]

LogicalNode

«LNClasss
ResourceReading_MMTR

«EnergyLN»
+ TotVAn: BCR[0.1]
+ TofVArh: BCR[0..1]
+ TotWh: BCR[0.1]
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CIM and IEC 61850 Used Together for Data Modelling
From the Enterprise to the Device
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Transforming the world of energy using open standards

Using CIM and IEC 61850 for Data Modeling

How to Use a Disciplined Approach to Data Management
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 Each group looks at its own

Legacy Approach for Analytic Data Modeling
application needs and develops a

data model that is optimized for its Ei( Ei; Ei;

own use: I§\\J ﬁ @
— Only data needed for its
application is considered.

— New data model elements are

added as needed based on !ij<:> Data Store

needs of individual applications.

 The “Ad-Hoc” Approach
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Ad Hoc Approach for Line Rating Application

Line Rating Application
el Object Defined
v Control Area

Corridor

— Line Segment 1

= Line Segment 2

= Ambient Temp
= Wind Speed

= Wind Direction
= Current

= Aline
LineTemp

Sag
= B Line
LineTemp

¢, Sag

Data Store

V  Line Rating App
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Ad Hoc Approach for Remedial Action Schemes

Remedial Action Application
1

- — Same Object...Different Usage
Corridor

= North-South Interconnect Another Object Defined
— Line Trip RAS

= Generator Trip RAS

= Airport Substation
Sydney Sub

West Dam Sub

= East Wind Sub

jne Status
Current
Margin
F Line Rating
~ RAS Arming
v

Data Store

Vv

i Line Rating App
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Ad Hoc Approach for Disturbance Monitoring

Disturbance Monitor App Same Object...Different Usage AGAIN

1 Control Area

— Airport Sub

— Sydney Sub

— East Wind Sub
Bus Monitoring
Battery

Breakers
Transformer

L \[oltage Level = ,
PLosit:
“69KV
Data Store

=~ West Dam Sub
v  Line Rating App

Disturbance Monitor
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Ad Hoc Approach for CBM Applications

Condition Based Maintenance Additional overlapping object definitions used

~ Circuit Breakers Disturbance Monitor
L Sydney Sub

I: 69KV

138KV
= Breaker Q1A1
Breaker Q1A2

Breaker Q1A3

Breaker Q2B1
BEeaker Q2B2

Last Operate
NumOperations

= Transformers
Sydney Sub
West Wind Sub &
V Line Rating App

N
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Impact of Ad Hoc Approach for Application Data Models

» EaCh App||cat|0n haS |tS Disturbance Monitor
own data model.

* Impact of cross-
organizational integration

Next App?
How Many?

and data sharing ignored.

* Each group is individually
satisfied with their own
custom view until..... Data Store

S Line Rating App
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Change Happens

Addressing change becomes too difficult when each application uses its own
incompatible data modeling:
— Business needs demand organizational changes and new levels of data sharing
and integration.
— New technology must be addressed (e.g. renewables, DER, “deregulation”, etc.

Result: Application rewrites, reintegration, project delays, barriers to data
sharing.

The “Bigger” the data, the bigger the negative impact will be of not using a
common data model.
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How Does This Happen?

* Misunderstanding the Integration Use Case
— The tendency is to focus only on the specific project at hand

— lgnores the long-term cost and complexity of trying to do many
projects

* Isthisis the use case that drives choices (for example)?

Distribution

Management System

Copyright 2018 SISCO. All Rights Reserved
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Here is the Real Use Case

{

Mainframe apps - Blue

PCINT apps - Green
Unix apps -

Data Warehouse
Data Warehouse are not

[They are to help make the diagram easier to|
[For More Information: See the database

read.

3rd party interface - Orange
Lines: Colors have no special meaning.

[containing information about each
[application: Appiication V4. mab




CIM Is The Only Choice for the Model-Driven Utility

* Developing your own comprehensive utility data model to replace CIM will take many
decades of effort
* How many world-class experts can your utility hire to design this from scratch?

 CIMis specifically designed to be adapted to fit the needs of individual utility use cases:
— Extensions and Profiles
— Messages and Integration Patterns

 New applications can extend independently yet share the existing models where needs
overlap without breaking existing applications and integration

e SISCO’s CIM Adapter for Pl brings these benefits to the Pl System

CIM is not the easiest way to do any one thing. CIM is the only way to do everything.

N
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The CIM Model-Driven Process UserReuirements

CIM is flexible to accommodate:

— Extensions for non-standard
business needs

— Eliminate the complexity of
unused models

* Profiles are created based on use
cases to address your specific needs

* Instances created to relate existing
data to the CIM Profile schema

 Model used to configure analytics.

* Applications use models to access
data eliminating custom tag name
dependency.

© Copyright 2018 SISCO. All Rights Reserved

Unused Extensions
Elements

.

Use Cases

Profile l« CIM Model I

) 4

Schema for
Data Templates

>

Instance File for Application
Application Data Data

. 4
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CIM Adapter and Pl AF Deliver Flexibility
* Multiple uses cases can be l Use Case " Use Case " Use Case /|:'|

addressed with one profile.

. MUItlple pr‘OfI|eS can be Profile Development IEC 61850
supported for use cases that v v Other Models
can’t share a profile profile 1 J|_rromez ]

* PIAF s flexible to support
many models

* Adisciplined modeling
process with SISCO CIM
Adapter brings it all into the
Pl System
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CIM Adapter Helps You Embrace Change

~ Existing AF Change:
 The model driven process I Elements l I new, delete, changes l
captures change and creates

incremental updates g U
[ Modeling Tools and Processes l
e SISCO CIM Adapter
incrementally updates Pl AF
models.

Incremental
Incremental Update CIM-XML File

* The individual hierarchies
can be updated and kept
synchronized with each
other.
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Result of CIM-IEC 61850 Integration in Pl AF

(®Y | \MKTDEMOAPPS2013 \demo - PI System Explorer (Administrator)

Fle Edt Vew Go Tooks Help

T Database [*]QueryDate - B (D Back () |H, checkin ¥} « [¢JRefresh | (3 New Element ~ <] New Attribute |

7 search

Classes per CIM
with Extensions

=]

-V

& IED
( 150UpperLayer

(J |ECE1970CIMVersion -

General | Chid Bements Atiibutes | Ports | Model View | Versicn |

Utility40bus APCBLOOZZOMONR
Utility40bus APCCROS400BLOO
Utility40bus BOW 1400TRO1
Utility40bus BOW2400TRO2
Utility40bus BOWM4DDMARC
Utility40busCentrMARCABICLAR
Utility40busCentr TROY400MARC
Utility40busCentriWAU1220CLA1
Utility40busCentrWAU2220CLA2
Utility40busCentri/INL4DDCLAR
Utility40busCentriVINL4DDTROY
Utility40busCROS400GRAN
Utility40busJ UNE220BLOO
Utility40bus MAP1220CLA1
Utility40bus MAP2220CLAZ

Utility40bus North AMHE4DDBOWM
- 59 AMHE4DOMARCLINE
- g dAng 511d440b-Bb65-45fa-Ba05-b9d54de 2910
@ DfAngClc f8a050a4-c15b-4fef-5755-97cf 7df 3bb60

9 N
&9 Ulity40busNorthAMHE4DDEOWN
& Lhity40Notth

Utility40bus TROY400BLOO
Utility40bus UECGRANA4DDLANS

Utility40busWAUZZ20MAP2
Utility40bus\WAUT220TROY

=
=}

=)

& Utilty40busWALT220MAP T
=)

=)

=]

& LoadArea

£ POOLI_(NTERNAL)
3 POOL2_(EXTERNAL)

F ) =

Era

B 7 AnalogValue value

8.4395193481445312

{North AMHE4O0BOWME_RSYN1SMXSDifAngClost

=] IdentifiedObject localName
[Z] IdentifiedObject mRID

[Z] IdentifiedObject pathName

L]
L]
B =] IdentfiedObject name
]
B =] 515C0

Noth AMHE400BOWME/RSYN18MX8Df AngClesf

Angle separation across the
Amherst Bowman line is ~8.5°

NorthAMHE400BBOWMS8/RSYN1SMXSDifAngClcSf

Group by: [~ Category [~ Templat

Name: dentifisdObject aliashame
Description [The aliasName is free test hu

Corfiguration em: ™

demoidentfiedObiect |

<MNone>

Catsgoriss:
Defauit UOM:
Valus Typs: String

Value: [IMB_RSYNTSMXSDFAnGClc
Data Reference:  [Nene> 3

Settings.
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Summary

. CIM and IEC 61850 are pre-existing standardized utility
oriented data models that provides a platform to build
an application data model that addresses enterprise
level needs.

. PI AF and SISCO CIM Adapter provide an excellent
foundation to support effective application of
application data models for utilities.

Business Challenge Solution

* Taking advantage of
application data models that
meets individual group
needs while supporting
enterprise wide integration
and data sharing that can be
adapted to changes.

* PI AF to organize all Pl
System data

* SISCO CIM Adapter to
automate Pl AF modeling

* CIM based model driven
process to manage change

© Copyright 2018 SISCO. All Rights Reserved

Elements

@ ShurtCompensator
- (@ StaticVarCompensator
- (G SubGeographicalRegion
- [ Sublozdirea
=
@ AMHERST
- G BLOOMDALE
- (@ BOWMAN
- @ CLARK
- @ CROSSPLAINS
@ GRANDJUNCTION
- & JUNELAKE
- (@ LANSING
- @ MAPLETON
- @ MARCELLA
@ MONROE
- @ TROY
- (G WAUTAUGA
- @ WINLOCK
- [ SynchronousMaching
G TapChanger
- (G Teminal
- (G ThemalGeneratingnit
- (@ TransformerWinding

Results and Benefits

* Asingle enterprise level

Substation
# ||| General | Child Elements | Attributes | Ports

Substation

|m Name

| Description

B Chid (Parent-Child)

HEEHEHDEEDDEHDBR@B

| G BLOOM

| [ BOWMAN
& CLARK

B| @ CROSSP
= 3 GRANDJ
B| G JUNELA

| 3 LANSING
& MAPLET...
| 3 MARCEL
= 3§ MONROE

B § TROY

model for Pl AF that can be

optimized for individual
application needs

* Flexibility to minimize effort

adapting to change
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Transforming the world of energy using open standards

Thank You
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