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About OSlsoft

« Established in 1980 by J. Patrick Kennedy
«  Still privately held
* Independence is our strength
 Headquarters - San Leandro, CA
1050+ employees
« 200 + employees in product development
* Pl System Installed base

16,000 + systems

« 110 + countries

 Over 200 GW of the total 350 GW average daily power
generated & transmitted in US is monitored by the Pl System
software

* 100% of ISO/RTO’s in North America use the Pl System
« 18 out of the top twenty wind producers use the Pl System
« More than 200 T&D customers worldwide
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Defacto Standard in Power and Utilities
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WHY Pl in T&D

« Standardizing your T&D / Smart Grid data
Infrastructure on OSlsoft’'s Pl System provides
value to a utility in many areas such as;

1)
2)
3)
4)
S)
6)
7)
8)

Provides greater Situational Awareness

Increases equipment life

Improves Operations

Reduces CapEx and O&M spend

Broadens access to a common source for all OT data
Improves decision-making capabilities of staff
Provides End to End Visibility to drive Innovation
Provides Lower Total Cost of Ownership

« Users across the enterprise include: Operations,
Engineering, Energy Trading, Customer Service,
Maintenance, and Executive Management
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Transmission & Distribution

- Best of class Data Historian

« Substation Automation

* Planning for Availability

« Improve Asset Management

« Condition Based Maintenance

» Prioritized Outage Management

 Demand Side Management/Demand Response
« Renewable Integration and Optimization

SOGF

pI/C AEP AMERICAN® DUKE
N — e T LR O PSEG
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Agenda

 Smart Grid — What does it really mean?
« Smart Grid — Does it come with Directions?
 What are the Parts?

 What's important in Smart Grids?

* End to End Visibility and Monitoring

— PI Customer Use Cases
« SMUD - Operational value of smart meter data
 PJM - Situational Awareness
 PSE&G — Asset health
« ComEd — Analytics and Visualization
« PowerStream — Operations to Microgrids
» Sempra (SDG&E) — Pl across the Utility
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Smart Grid — What does it really mean??

 Does it mean AMI? Smart Meters?

« Does it mean HEMS? (home energy management systems)
 Does it mean DA/DMS?
 Does it mean PMUS?
 Does it mean DER?
 Does it mean Micro Grids?
 Renewable integration?

« Situational Awareness?
 Smart Cities

« All of the above?

* None of the above?

* Do we know our acronyms?
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Smart Grid — What does it really mean??

“The Smart Grid isn’t a thing but rather a vision and
to be complete, that vision must be expressed from
various perspectives — its values, its characteristics,
and the milestones for achieving it.”

Joe Miller — Smaurt Grid News.com
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Smart Grid — What does it really mean??

* We know the following;
— It must be more reliable
— It must be more secure
— It must be more economic
— It must be more efficient
— It must be more environmentally friendly
— It must be safe
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Smart Grid — What does it really mean??

5 Key technologies that enable the Smart Grid
— Integrated Communications

— Sensing and measuring

— Advanced Components

— Advanced Controls

— Improved interfaces and decision support

Two main bi-products of this
Wide Area Situational Awareness and...
Data, lots and lots of data
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Key Drivers of the Grid Transformation

/ CURRENT STATI;

 Centralized

* One-way flow

« Stable load

« Static/Reactive

« Analog/Electromech
e Single purpose

* Proprietary

* Silo-oriented

« Latent/data overload
« OT/IT disconnect

 Limited customer
interaction

Data center Security

kFraglle /

arowNE

DRIVERS

Intermitted Renewables
Energy Storage

Micro Grids

Electric Vehicles

Cyber Security threats

Premise “Internet of Things’

Aging Infrastructure
Stranded Assets
“Big Data” Complexity

Strategy
Internet Protocol

Translation
Contextualization
Security
Analytics

KResilient

/ FUTURE STATE \

Distributed and
Centralized

Multi-direction flow
Stochastic Load
Dynamic/Proactive
Digital/Automated
Multi-function

Open Standards/Modular
Interoperable/Integrated
Timely/Filtered data
OT/IT Convergence
Virtual Hand-shake
Enterprise-wide Security

_/
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Situational Awareness
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What if?

PowerPivot Gallery - Windows Internet Explorer
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Site Actions ~ @ Browse Documents Library

| Main Site » PowerPivot Gallery

=% Share a document with the team by adding it to this document library.

Main Site  PI Fundamentals  Product Demos  Storyboard Demos Search this site... yel o

(& Recycle Bin

(3 All Site Content Tra nSformer Performance
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Smart Grid — What does it really mean??

Estimates For AMI / Smart Grid Generated Data

Potential data growth from Smart

Grid — including home networks

300 Terabytes per year of _ P
meterdata b 01
300 y
<
Q 250
S 200
o.
w
° 150
=
© 100
E Reference Point:
50 e — FPL’s Customer Data 4
e ) ﬁ.‘ Warehouse today - 1TB
(0] _.

B e I S i e e e o e I A SN S

AMI and Smart Grid will increase the amount of measurement and control points

far beyond anything we have today — How we can leverage this data to compete?

=P

2 CROuUP.
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Agenda

« Smart Grid — What does it really mean?

« Smart Grid — Does it come with Directions?
 What are the Parts?

 What's important in Smart Grids?

* End to End Visibility and Monitoring

— PI Customer Use Cases
« SMUD - Operational value of smart meter data
 PJM - Situational Awareness
 PSE&G — Asset health
« ComEd — Analytics and Visualization
« PowerStream — Operations to Microgrids
» Sempra (SDG&E) — Pl across the Utility
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Smart Grid — Does it come with Directions?

« AMI and Smart Grid could be viewed as a box of
Legos

* Legos are great; One can build almost anything

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. 17]



Smart Grid — Does it come with Directions?

Solar PV Weather Stations
_ _ Energy Storage | Line Sensors
« But they start out in pieces |pwms Intelli Switches
PMU ADMS

Smart metering
AMI/Smart Meters

Smart Grid

Smart Meters
HAN e ) D i Ny
Customer portals s T T g
Res solar
PEV
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Does It come with Directions?

Smart Grid

like Legos

 NO, It does not come with directions
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Agenda

« Smart Grid — What does it really mean?

« Smart Grid — Does it come with Directions?
 What are the Parts?

 What's important in Smart Grids?

* End to End Visibility and Monitoring

— PI Customer Use Cases
« SMUD - Operational value of smart meter data
 PJM - Situational Awareness
 PSE&G — Asset health
« ComEd — Analytics and Visualization
« PowerStream — Operations to Microgrids
» Sempra (SDG&E) — Pl across the Utility
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What are all the parts?

SMART GRID Smart appliances

A vision for the future — a network Can shut off in response to
of integrated microgrids that can frequency fluctuations.

monitor and heal itsel!

Demand management
Use can be shifted to off-
peak times 10 Save money

Solar panels
o

£, Disturbance
- /"’ in the grid
. 5
Execute special protection Detect fluctuations and \ - 7 1 2
schemes in microseconds disturbances, and can signal -
, ) -
- ; Q. _ ~ ’.
@ = &L f a1

-
|-

Energy generated at off-
peak times could be stored
in batteries for later use

Isolated microgrid

Central power

Wind farm
plant

Energy from small generators
and solar panels can reduce
overall demand on the grid

Industrial
plant

© Copyright 2014-15 OSlsoft, LLC.
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What are all the parts?

e PMUS

— “SCADA is the X-ray of the Power Grid where PMUs
are the MRIs of the new Power Grid”

X-Ray MRI
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What are all the parts?

 PMUs - Identifies Instability before Escalation
— Example of a switching event

SCADA MW / calculated MW using PMU data

PMU Frequenc
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* GENMW v
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What are all the parts?

 Micro Grids

— It's a small-scale power supply network that is
designed to provide power for a small community

wWIND PAINT SOLAR

CAPACITOR
STORAGE

MICRO

THE

DIESEL
GENERATOR
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What are all the parts?

File Edit View Favorites Tools Help
X GO\WS‘C "":'Seifch"i‘g'

®) Pl Coresight Elo|e|®
New

Undo Redo Messages
—
m i These buttons toggle between the Thumbnail and Display Management views. Click for more details. @

i s e
CRAC1 Fuel Cell

CSE Building Room 3121

"y &r%ﬂmﬂf*@

East Campus Substation Feeder 1 Room 3122 Otterson Power Production vs. Power Consumption CRAC3

£04.010

Warren Lecture Hall

Signin % ~

®

‘_']:l_

‘;,.

fzan
&J
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My

East Campus Substation

d"'#\'o

'@
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Agenda

« Smart Grid — What does it really mean?
 Smart Grid — Does it come with Directions?
 What are the Parts?

 What’s important in Smart Grids?

* End to End Visibility and Monitoring

— PI Customer Use Cases
« SMUD - Operational value of smart meter data
 PJM - Situational Awareness
 PSE&G — Asset health
« ComEd — Analytics and Visualization
« PowerStream — Operations to Microgrids
» Sempra (SDG&E) — Pl across the Utility
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What’s important in Smart Grids?
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Agenda

« Smart Grid — What does it really mean?

« Smart Grid — Does it come with Directions?
 What are the Parts?

 What's important in Smart Grids?

 End to End Visibility and Monitoring

— PI Customer Use Cases
« SMUD - Operational value of smart meter data
 PJM - Situational Awareness
 PSE&G — Asset health
« ComEd — Analytics and Visualization
« PowerStream — Operations to Microgrids
» Sempra (SDG&E) — Pl across the Utility
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End to End Monitoring

Meter Data Management

Y

CIs

-1
Advanced p—
Pl Smart Connector B
g e 4 e 1l Asset Mgmt
Advanced Meter Head o U

p E d S t '”I

e na oystem : 7 L

ﬂ'l.ll;l Adh\;li"‘:‘:d k
=

Pl Smart Connector ._'
S - WMS
Advanced Meter Head

Meter End System Customer Systems/Apps ]
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End to End Monitoring

True AMI
solutions are
based on
smart meters
with 2 — Way
communicat-

ion, enabling
remote
metering
capabilities
and
configuration

OSlsoft. REGIONAL SEMINARS

Reduce fraud

(Huge in S0me areas)

More accurate bills
and better

information

Ability to introduce {offer,
bill) new tariffs

On-demand o Consumption
response n..!*an_ced analysis
Meteriny
Infrastructure
Support for _
distributed Smart Grids
generation

Lower operational
costs and cost-to-
serve

Smart homes

© Copyright 2014-15 OSlsoft, LLC.



SmartSacramento
Distribution
Automation

® SMUD
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SMUD — Business Case
Operational Meter Data

@® SMUD

e 595 076 Customers

— Residential accounts: 526,980
— Commercial accounts: 68,096

e 2,007 employees
* 900 Square Mile service territory
e Seven member elected Board of Directors

« 6th largest community-owned electric utility in
the nation

- Committed to a high level of customer W!
satisfaction —19

OSlsoft. REGIONAL SEMINARS © Copyright 2014 -15 OSlsoft  LLe.



SMUD — Business Case
Operational Meter Data

@ SMUD

« Customer load data
— Transformer sizing
— Delayed capital spending
— System operations

« Meter voltage Information
— Power quality
— Conservation voltage reduction

OSlsoft. REGIONAL SEMINARS



SMUD — Business Case
Operational Meter Data

@ SMUD

« QOperational smart meter data - roughly 600k smart
meters

— Transformers

« Customer load data to assist in transformer sizing, which delayed
capital expenditures. They were over sizing transformers so by right
sizing, saved 5% and

— Delayed capital expenditures

* By having real time information, saved 0.5% of capital budget by either
delaying or canceling capital projects

— System Operations

* Number of no touch days in the summer which impacts productivity on
the system. By having the real load

of system, reduced the number of “no touch days,
increasing productivity.

OSlsoft. REGIONAL SEMINARS



The Value of the
Pl System at PJM
Interconnection

A0
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A0

Regional Transmission Organizations

CANADA

nterc

(L)

1ISO New e .

¥ Brunswick

System Operator
(NBSO)

VA

™

LA

L

REGIONAL TRANSMISSION
ORGANIZATIONS

This map was created using
Energy Velocity, October 2om

/
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PJM Territory
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= 4
About PJM

* Responsible for the reliable operation of the high-
voltage electric grid in all or parts of 13 states and
Washington DC.

« Balancing Authority — responsible for balancing
supply and demand

» QOperate world’s largest wholesale electricity market.
 Peak Demand - 163,000 MW
 Territory includes 6,000 substations

* 62,000 miles of transmission lines in PJM territory
(69-765KV)

* Dispatch 1,300+ generators

OSlsoft. REGIONAL SEMINARS



wh
Control room software vendors

« EMS
— Siemens Spectrum EMS

- Dual hot control centers at two different sites

* Market System
— Alstom-Energy Market Systems

« Day ahead and real-time market
* Visualization
— OSlsoft

- The PI System

OSlsoft. REGIONAL SEMINARS



b
Data collected in Pl System

* Real-time SCADA data — voltages, MW, MVAR,
loads, Circuit Breaker Status, MW reserves

o State Estimator data

 Market data — Generator bid information,
Dispatch rates

 PMU data (synchrophasor)
* Line and transformer outage data

« All Pl data stored for 7 years except for phasor
data which Is stored for 90 days.

OSlsoft. REGIONAL SEMINARS



b
Visualization Challenges

« Situation Awareness for large geographical area

« Tracking of 1300 generators- unit status, MW and
MVAR output, unit reserves

« Tracking system voltages throughout 13 state
territory

* Viewing transmission zone overviews for a large grid

« Keeping track of wind generation output and
forecast

« Track MW transfers into PJM and across the
transmission system

« Consistent displays in each control room

OSlsoft. REGIONAL SEMINARS



View of control room video walls
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Situational awareness in control room
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Scheduled and Actual MW Flows
between PJM and neighbors
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Generation Video Wall
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Hydro Monitoring
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Trusting the
Data: Analytics
and Visualization

ComEd.
An Exelon Company
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ComEd’s Experience of Smart
Data Analytics and Visualization

As part of ComEd’s grid modernization
program, the Operations , Engineering and
IT departments are working together to
come up with new ideas and develop new
tools to capture the benefits of the collected

big data.
ComEd.
An Exelon Company
Business Challenge Solution Results and Benefits
Challenge to deal with hundreds Detailed asset models for Engineers are certain that
of assets for which information Substations to improve the vital equipment is being
needs to be organized. A Data Visualization. monitored around the
formidable task to monitor the clock.

Automate and apply logical

data associated with hundreds of algorithms for monitoring Implements standardization
grid components in reasonable hundreds of targeted pieces across Substations within
amount of time. of equipment. ComEd.
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ComEd.

An Exelon Company

About ComEd

EIeCtrI C Del |Ve ry * Providing service to approximately 3.8 million customers across
Northern Illinois
Company

M an ag es « 90,000 miles of power lines in an 11,400-square-miles territory

* Made capital investments of $1.4 billion in 2013

I nvesti ng - Expects to invest an additional $5.7 billion over the next three years to
further strengthen and modernize the system in Northern lllinois

* How important safe, reliable power is to customers, and is continuously
U n d e rStan d S looking for new ways to improve service
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ComEd.

An Exelon Company

Business Challenges

« What are the appropriate processing tools for
visualization of smart grid applications?

* How to efficiently monitor field assets and
enable data analytics to be more proactive Iin
decision making?

« How to educate more users to embrace data
mining techniques?

OSlsoft. REGIONAL SEMINARS




ComEd.
Diverse users of the Pl System

« Capacity Planning

* Relay and Protection Engineering

* Transmission System Operations

« Transmission and Substation Equipment Standards
 Distribution Dispatch Support, Operations

* Testing Groups

* Energy Acquisition

* |IT Real Time

* Energy Infrastructure Modernization Act — IT

« Corporate Security

OSlsoft. REGIONAL SEMINARS



ComEd

Lets hear It from the customer




Leveraging Pl System
at PSE&G: Asset Health

O PSEG
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T&D Critical Assets O PSEG

The challenge with driving value from asset data
 How to monitor and analyze large asset
populations easily?

 How to combine data from scada, analyzers and
EAM/ERP systems together?

friendly at the same time?

OSlsoft. REGIONAL SEMINARS



O PSEG

PSE&G CMMS

(Computerized Maintenance Management System)

Pl - OPC
o | Doble
Distributio —
SCADA |[= Electrical
. U test
results
% Breaker

—
"}
—

Weekly substation Gas equipment technical object
inspection results updates

OSlsoft. REGIONAL SEMINARS
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Build Asset Model and Correlate ™ pSEG
ata

N PISYRNINWEAPSES - PI System Explorer - O] =]
Eile Edit Wiew G0 Tools Help
“% Database [ Query Date ~ | () Back | H, checkin %3} « [2] | ‘13 Mew Element  + =1 Mews Attribute | ) search -
= & IFE - Generall Child Elermentz  Attributes I Parts I "J’ersionl
= ﬁ CE Group by: [~ Categorw
B & ADA [ A Ed
- @ 10H er
& 116G # ¢ B Mame o alue =
& 121G ” —
& 1226 =] FLOC MUMEBER IPE-CE-ADA -T1
& 123G & =] GAL<-1000 1240
o 124G -
& 125G F =] INST-COST 030
= 126G & =] INSTALL DATE 196740101
126G
= F =] INSTR-BOOK 114
& 13BD1 k'f\mt\nln-l-t: d ta
& 13802 2 =] INSULSYSTEM 15.00 Naltricpialc !
3 136 - -
& 145G =] LOAD-LOSS-KMw 107.70
& 158G & =] MANUFACTURER WESTINGHOUSE
& 16G
& 2on <F WM& WINDING #1 TEMP... | 50
& 21G & =] MODEL MUMBER URT
@ 226G
& 236G N kA0 KAAR (I u}
g 246G <& MVE0 ENVAR [(OUT) o] L]
& 265G
& 266G CF MVA0 K 5040
& 30H £F MyE0wOLTS FO.184
& 40H
& COMMEC My -0.33062 Load InTOH | Iat|0n
& COM-RLY <7 MVAR -0.52083
= T1
000000000071 0503773 Circuit Switcher F MW 2233189
00000000007 0503783 Power Transformer £F MITROGEM CvLINDER P... | BOO
IPE-CE-ADA -T1 -7259B 2 Setz Trans Diff Relays - Priand EL
IPE-CE-AD& -T1 -7259P Trans Diff Rly - Primary [T1] < NITROGEN PRESSURE |2
IPE-CE-ADa -T1 -7261 CET 5%FR Trip Checks Fy [E] ML-LOSS-Kw 3350
1DC mC ATis TH TFACA kA hd e D e CT e To _l;I
Kl | B e E] DIL-GALLONS 12000.00
e [ | = orns e | Gas info
2| Event Frames <F P1-MCP Active
i Library 9 | F PINP Ft Created
— ! ] <F P1-0L Pt Created LI_
P1-CL i
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Algorithm Detalls

i Home Documents and Lists Create Site Settings Help Up to PSE&G Delivery

© PSEG LTC CA New Action Algorithm Details Modify Shared Page »

Nameplate -

Oneline  Division  Station Code  Station Station Type  Floc Descr Equipment Equipment Descr Equipment Type Construction Year Serial Number  Manufacturer Model Number

-;f_ Southern  MAD MAPLE SHARDE H £ 2 Transformer  000000000010522665 Load Tap Changer  E-LTC 1973 RBF39133 WESTINGHOUSE ~ UTTA

Content Editor Web Part ¥ DeltaX Total Combustible Gas hd
® Equipment Home Page ﬂ ﬂ ﬂ ﬂ
B 2AP Order Details Detailz  ApprType Sample Date  CO H2  Acetylene  Ethane Ethylene  Methane  Combustible Gas
® viiew and Trend Equipment PI Paints LTC 09/14/2011 806 6271 7047 13655 63583 19469 1.1084E+05

Brz 08/26/2011 909 1979 1927 13739 69662 20454 1.0871E+05
LTC 08/10/2011 792 3514 2185 11892 66163 23443 1.0795E+05
Brz 06/28/2011 972 2414 1391 7082 36359 13104 61322

LTC 06/22/2011 887 2618 1223 6725 34789 125955 59241
Shawing 1 to 5 of 25

B CALTC New Action Algerithm Rules
® CA Comment History

Algorithm Facto

PoeeQ

Raw Value Case Value Weight %
Detectable Acetylene 18 10 25
Gas Rate of Change 1085.28 10 15 1.5

E s

High Total Gas 107989 10 20 2
High Water 72 7 10 0.7 tails Apprtype Sample Date Fluid Temp (C) Water
Low Dielectric 49,1 0 10 i £ LT 08/14/2011 64 _
[NSQperations 1829 0 10 o
7 7 i LT 08/26/2011 47 6
< LTC 03/10/2011
L LTe 06/28/2011 48 —
Score max5core Ranking(%a) Peer Group = LTC 06/22/2011 47
6.7 6.7 100 TS+LTC Shawing 1 to 5 of 25

RtTrend DeltaX Fluid

; sl

Detailz Apprtype Sample Date Fluid Temp (C) D877 D1816
= LT 09/14/2011 64 314

= LTHE 07/09/2007 49.1

T LTC 07/02/2007 43.1

= LTHE 08/25/1999 49.3

T LTC 08/25/1999 50

Showing 1to 5 of 7 j



;¥ Home Documents and Lists Create Site Settings Help

O PSEG Equipment Dashboard

Modify Shared Page =

Equipment Age * DeltaX Information -
Ange Details Location  Desig Serial Mum p(Cy  Acetylene Ethane Ethylene Methane ‘water
39 = ADAMS Mo, 1 TS RARGG90Z  6/30/20 5403 402 4322 1702 54

1] 13 2 6 11
1] 196 194 74 40

= ADAMS Mo, 1 RAREEINZ
Order Cost History + 0= ADAMS Mo, 1 55 RARBASOZ

Details Total PM Cost Total CM Cost  Total CM Count
Open Order Information

L] 41502 19020 27
Details  Order Descr Status  Planned Cost
= 000100381836 Cen, Transf.-138ky - 1306.7
Equipment Nameplate -
Details  Marmeplate Walue Asset Load =
= COMSTUZ KW Details Floc Mumber Criticality MaxScore Ranking{%)
L™ = IPE-CE-AD4 -T1 5.85 g.2 71
Weekly Inspection Paoints -
Details Mame Units  Time Walue
= G&5 LEVEL ppm 9/6/2006 3:00:00 PM MOT EXIST
o= HYDRAN PPM pprm 9/6/2006 3:00:00 PM NOT EXIST
o= Max WINDING #1 TEMPERATURE Deg C 9/8/2006 3:00:00 PM &0
s O MITROGEN CYLINDER PRESSZURE PSI 9/6/2006 3:00:00 PM 1500
L] & = MITROGEN PRESSURE PEI 9/6/2006 3:00:00 PM 3.3
0= MODEL NUMBER URT No. 2 Transformer = 973000 ; 0= TANK OIL LEVEL 9/6/2006 3:00:00 FM 25C
O OPER-KW 230-13 SR I = TOP OIL TEMPERATURE Deg © 9/6/2006 3:00:00 PM &0
T RATING 24000,00
0= SERIAL NUMBER RARGEIDZ Other PI Data Points .
o fonditlonsfssessmantScEos - Details  Mame Units  Source  Time Value
= Details Peer Group  Algorithm Group Score maxScore Rankingis) e MY9D KVAR (IH) KWAR MU0 9/8/2006 11:45:00 PM 1010
A . 438 6,39 O MUI0KVAR (OUT)  KWAR MUI0  9/8/2006 11:45:00 PM D
Leformers_Action 312 548 O MyeD KW KW MVSD  9/8/2006 11:45:00 PM 20560
o= MWI0 WOLTS VOLTS M9 9/8/2006 11:45:00 PM 120
o= T1 BUS WOLT VOLTS DAG 9/13/2006 §:03:37 AM 1226214
0= T1 M4 M DaG 9/13/2006 8:03:33 AM  -0.292968
= T1 MMAR MVAR  DAG 971372006 5:02:33 AM 0195312
= T1 MW P Dac 971372006 5:01:13 AM 15.23434

[ Prme

[

T [ [ [ Teted cfec

o



Summary of Worst Performing LTCs

il Home Documents and Lists Create Site Settings Help

O PSEG LTC CA-Action New Summary Report Mo
CA Records

Detaile Division Floc Floc Descr s Equipment Equip Descr Score Perzon Status Manufacturer Type ApprType iﬁﬁler Tin
L] 50 IPE-50-MAD -T2 2 2 Transformer 000000000010522665 Load Tap Changer Mark Stoughton  Awaiting Maint. WESTINGHOUSE ~ UTTA LTC RBP39133 Sg
L] ME IPE-ME-SNW -1TRH 132-1 Transformer 000000000010510407 LTC/Selector and Transfer 13 Kv _ Paul Morakinyo  No Action WESTINGHOUSE ~ URT2 15 7001829-13 Seg
L] ME IPE-ME-SNW -1TRH 132-1 Transformer 000000000010510410 LTC/Selector and Transfer 26 Kv _ Paul Morakinyo  Awaiting Maint. WESTINGHOUSE ~ URT2 15 7001829-26 Seg
L] ME IPE-ME-SNW -3TRH 132-3 Transformer 000000000010510415 LTC/Selector and Transfer 13 Kv _ Paul Morakinyo  No Action WESTINGHOUSE ~ URT2 T3 £337551-13 Sg
L] ME IPE-ME-SNW -3TRH 132-3 Transformer 000000000010510418 LTC/Selector and Transfer 26 Kv _ Paul Morakinyo  Awaiting Maint. WESTINGHOUSE ~ URT T35 £537551-26 S
L] CE IPE-CE-ADA -TL 2 1 Transformer 000000000010503781 Load Tap Changer (URT) EWEM Shirizh Patel Awaiting Maint. Results WESTINGHOUSE  URT 55 RARGAI0Z S
O CF IPE-CE-305 -T2 # 2 Transformer 000000000010503189 Load Tap Changer (URT) m Marl Stoughton — Awaiting Maint. WESTINGHOUSE ~ URT 85 A994648  Sg
O CE IPE-CE-ADA -TL  # 1 Transformer 000000000010503781 Load Tap Changer (URT) m Shirish Fatel Awaiting Maint. Results WESTINGHOUSE ~ URT 1= RARGRS0Z  Sg
O ME IPE-ME-SNW -2TRH 132-2 Transformer 000000000010510413 LTC/Selector and Transfer 26 Kv CWEN George oK WESTINGHOUSE ~ URT2 5 £537553-26 Se|
< CE IPE-CE-305 -T2 # 2 Transformer 000000000010503189 Load Tap Changer (URT) _ Marl Stoughton  Awaiting Maint. WESTINGHOUSE ~ URT T3 £994643  Sg|
L] CE IPE-CE-BEN -T2 2 2 Transformer 000000000010503858 Load Tap Changer (URT) _ Mark Stoughton  Awaiting Maint. WESTINGHOUSE  URT T5 RARGEE05  Sg
O CE IPE-CE-GBK -T2 # 2 Transformer 000000000010504122 Load Tap Changer (TC 546) _ A FEDERAL PACIFIC TC346  LTC 502362 Se|
O ME IPE-ME-LAU -T1 2 1 Transformer (000000000010507675 Load Tap Changer-Main Tank _ George Arthur  Awaiting Maint. WESTINGHOUSE  UTT LTC |JGP30682 SE|—
L] ME IPE-ME-SNW -2TRH 132-2 Transformer 000000000010510411 LTC/Selector and Transfer 13 Kv _ Don Fallon Pending Action WESTINGHOUSE ~ URT2 15 £337553-13 Sg
L] 50 IPE-50-BEA -TL 2 1 Transformer 000000000010520910 Load Tap Changer _ Geoge Arthur Awaiting Maint. FEDERAL PACIFIC TC546 LTC 502222 Sel
O S0 IPE-SO-LAW -T1 £ 1 Transformer 000000000010522331 Load Tap Changer _ A WESTINGHOUSE  UTTA LTC RBP39131 Sey
o= 50 IPE-S0-MAR -T4  # 4 Transformer 000000000010522900 Load Tap Changer _ A GEMERAL ELECTRIC LRTES  LTC F961854B  Se|
o= €E IPE-CE-SBR -1TRH 220-2 Transformer 000000000010505100 Load Tap Changer 220-2 26Ky 3.5 Mark Pending Action MOLONEY SRTMHD TS P670632 Se
L] 50 IPE-50-5LA -T1LTC 220-1 Transformer Tap Changer 000000000010526193 Load Tap Changer SEL 220-1 3.5  Angela Rothweiler Awaiting Maint. MOLONEY SRTMHD 55 PAA0443 S
O CE IPE-CE-GSE -1TRH 220-1 Transformer 000000000010501563 Load Tap Changer 3.25  Mark Pending Action WESTINGHCOUSE ~ UTH 5 7001753 Se
O 30 IPE-50-LAW -T2 # 2 Transformer 000000000010522332 Load Tap Changer IAE No Action FEDERAL FACIFIC TC348  LTC 501092 Se
O 30 IPE-50-MAR -T1 2 1 Transformer 000000000010522897 Load Tap Changer 3.25 NA Awaiting Maint. Results GEMERAL ELECTRIC LRT6S  LTC D356044 Sg
O CE IPE-CE-SPF -T1 £ 1 Transformer 000000000010540523 Load Tap Changer (UTT-A) 3.25 WESTINGHOUSE ~ UTTA Erz UGP30673 Se|
O CE IPE-CE-SAL -4TRH 220-4 Transformer 000000000010502666 Load Tap Changer 3 PENNSYLWANIA 354 55 C0407351 el
O CE IPE-CE-SBY -20TR  220-1 Transformer 000000000010502885 Load Tap Changer 3 GEMERAL ELECTRIC LR500  LTC D572025  Sel
L] CE IPE-CE-POH -T2 2 2 Transformer (000000000010504695 Load Tap Changer (UVT) 3 Don Fallon 2010 Replacment WESTINGHOUSE NT LTC SLM34093  Sg
‘-rl. A ThC DA LA T4 S e ANAAAAANARAAEA TN | cmd Toe Slo oo A n I P T P P e e e e L e A (i LT I MIRACEEAS A ﬁ'.|j



CMMS Benefit Summary

More targeted capital expenditures with ok
eventual overall reductions R | (-

. . . . EXPENDITURES
Incipient failures are reduced, corrective e
maintenance costs go down Jopen ot O

. . . MAINTENANCE MAINTENANCE PIENT
With a move to condition-based _ COEETH
maintenance, calendar-based preventive onagy | DTN

. . P 1l
maintenance is reduced MEVENTVE | e

_ - o _ MAINTENANCE CONDITION-BASED
Automation of condition-based notifications | o CLEDRBSED | wTouNGE

PREVENTIVE
MAINTENANCE

(emails, pages, maintenance naotifications,
etc.)

Codification of organizational intelligence
Into condition-based algorithms

Prioritization of maintenance, shorter
downtimes, do the right work at the right time

Improved visualization of asset health status
Improved decision making capabilities

CALENDAR-BASED
PREVENTIVE
MAINTENANCE

"

:3,%

1

33
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Leveraging Pl System
at PowerStream:
Operations to Micro
Grid

stream g
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Where are They?

simcoe County
York Region

Others

Texas Powerstream Service Territory

696,200 km2  806km2
* 11 Municipalities

» Located just North of Toronto

Ontario
1,068,587 km2

OSlsoft. REGIONAL SEMINARS
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PowerStream Fast Facts

* 2nd Largest Municipally owned Local Distribution Co. (LDC) in Ontario, Canada

« Serving 11 Communities through Central Ontario (Serving over 1 million residents)
550 Employees

« 343,000 Customers : (Residential (89%) Commercial Ind. (11%) )

+ Total Revenue: $788 Million
« Total Assets: $1,087.5 Million
* Overhead Circuit Wires: 2,500 km
* Underground Cable: 4,900 km
+ Transformer Stations (TS’s): 11
* Municipal Substations (MS’s): 55
* Distribution Transformers: 43,000
* Switchgears: 1,800
* Poles: 40,000
 Peak Demand: 1,972 MW
* Geographical Size of Service Territory: 806 Sq. Km
« Distribution Voltages 4kV, 8kV, 13.8kV, 27.6kV and 44kV
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Power
Stream

Background - Pl System at
Powerstream

e July 2012 Implementation — 5000 tags

* Purchased as part of Computerized Maintenance
Management System (CMMS) implementation strategy

— Migrate from Time Based Maintenance to Risk Based
Condition Based Maintenance model

— Integrate with CMMS to make SCADA data available

« QOperational reports (Pl ProcessBook, Pl Coresight, PI
DataLink, Pl Web Parts)

« July 2013 Notifications

— Equipment alarms, operations, peak load, oil temperatures,
fire alarm, SF6 gas, building temp, battery /charger failure, etc

OSlsoftt REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. 67]



St r"’epam

Leveraging Pl System at
Powerstream

.
Asset Dashboard on Company Intranet j{

Link to multiple databases/systems
— SCADA, MicroGrid, CMMS
— OMS (future), WMS/EAM (future), CIS (future)

Expand Notifications / Alerting to stakeholders (email)

— Offload low level SCADA alarms through Pl System Pl
Notifications to field staff (awareness)

Future - Mobile Dashboard (iIPAD and SmartPhone)
Future — Analytics

68
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Power
Stream

| ProcessBook Reports Home Page

Powerstream Pl Reports

System Reporis Transformer Reports Circuit Breaker Reports

System Demand Report R.M. Fabro Graphical Op=n MS Circuit Breaker Report

TS Station Performance Report MS Transformer Report Open TS Circuit Breaker Report
MS Station Performance Report TS Transformer Report Open MS Detailed Circuit Breaker Report
UFLS Report GIC Monitoring Report Open TS Detailed Circuit Breaker Report

Station Transformer Availability Map TS Qil Temp Report Open
Tap Changer Report Open

Tap Position Report Open

Single Line Diagrams Switch Reports DGA Reports

230 kV Layout Primary Switch Report MS DGA Report
TS DGA Report
S1:JV. Fry
- AM. Walker DC Systems Reports Bushing Monitor Reports
kb North DC Sy ns Lazenby 2: T4

ansion South DG
VTS1: Greenwood

Ready Server Time ﬁ @ [



Stream g

Pl ProcessBook — TS Transformer Report

Equipment
Attributes

Pl AF Elements

™~

Pl ProcessBook
Trends

Links:

Weather report

_ Pictures External Database/App
Radar Map Link

N\
P TS Transformer Renort: :Lorna Jackson:T2
eam Last Updated: March-05-14 1:19:1 S

Name

Apparatus Type: e Station Values Transformer Values Ambient Tempemure 0il Temperature
O Seriat Mumaer. o 106.93 MVA 103.72 MW | 106.90 MVA 103.71 MW -4.7°C 48.60 °C
Fiter

& MTS3E:D H. Cockbum
& MTS3E:D H. Cockbum
& MTS4R M. FabroT1
@ MTS4R M. Fabro T2
(@ RHTS1:Lazenby 1:T1
& RHTS1:Lazenby 1.72
& RHTSZ2Lazenby 2.T3

T4
& VTS1Greenwoor d T1
& VTS1Greenwoor d T2

@ VTS1EGreenwood Bxp:
@ VTS1EGreenwood Exp:
@ VTS2:TorstarT1
& VTS2Torstar T2

9 MTS3.0 H. Cockbum:T1
9 MTS3.0.H. Cockbum:T2
Expansion T2
Expansion T4

nnnnnn

nnnnnn

Pl ProcessBook
Symbol Animations

[ —ry p— Pl ProcessBook
F | Gauges

|

|

10371 MW 103.72 MW

Server Time | o =] NUM

Template Report o
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Pl ProcessBook Reports

Geomagnetically Induced Current (GIC)

‘. IW lm.r,h'rhu h:ﬁﬂw

3110/13 111113

Transformer Secondary Bushing Monitoring

Torstar Lorna Jackson Lazenby 1 Lazenby 2

hal 7 hal T ™ T ™ T4
m| santmva || [rower sosomva | snsamva | |[Powsr aa0amva | 4808 mva

3010MvA_| 21.80 M

Report: Lazenby 2: T4
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ftream

Pl Notifications

Message | Adobe PDF =

ExShorteut Adobe PDF o B SO N T dlalilr ] lm) |

Caresy B y & v @ Daata | e M, - 7| move | tags eaming zoom

PI-Notifications Sent: Sun 18/08/2013 6:53 PM B repy A1l T Y/ X% Respona = zeom

eply -
Vince Polsoni Quick Move = Tags | Editing| Zoom [ — Senti Thu 06/02/2014 1015 AM
3 O,QWWM - Steps - - - - To: C 1 vince Polsond
ce

Sumeoh‘msrt: MTS3ED.H. Cockbuin Expansion:T Secondary Breaker St / spond Quick Steps 1 Zoom subject a 22iRoBertiF2 Circut Breaker Opsration Natification _
! = =)
Y fir] From: ns Sent: Thu 06/02/2014 1:55 PM Location: M34£2&:Re =2 -

Location: Cockburn Expansion: T4 To:

-

Time: 18/08/2

Time: 0610212014 10: /.G

V&

MTS3E:D.H. Cockburn apansion'%ndaw breaker has Time: 06/02/2014 13:54
been operated at 18/08/2013 18:52_

Fault Current: 0A at 06/02/2014 10:14

vince Poffi
(=3
Subject: Alert: MTSZAM. Switch Status Update LUpdate: a
Update: /‘ =
5 MS422:RobertF2 circuit breaker oW Open al 06/02/2014 10:14.
e Location: MTS2:A M._Walker T2 % /’

Update:

0,

26TAY Breaker Status: Closed MTS2:AM. WalkerT2 Primary Switch has been operated at 06/0. @ d
g

Feeder Protection: Tripped
Hi-Set Inst Overcurrent Protection: Normal
Lo-Set Inst Overcurrent Protection: Normal
Trip Circuit Health: Normal

Primary Switch Status: Closed is currently Closed

@)
oo romston statuns 0@
fef/O/

Thank you, Thank you,
Station Sustainment Department / Station Sustainment Department
PowerStream Inc PowerStream Inc.

Thank you,
Station Sustainment Deparment
Powerstream inc.

Adobe PDF File Message Adobe PDF = i e Message Adobe PDF
-
PI-Notifications Sent: Fri 16/08/2013 11:31 AM Frgre PI-otifications Sent: Thu 12/09/2013 7:29 PM Fr’rV/ PI-Motifications Sent: Thu 31/10/2013 10:08 PM
Vince Polsoni Tao: S ince Polsoni To: Vince Polsoni
ca Ca
Subject: E_LT-BE35334_RTUMonthly Battery Test Failure Subject: LQ#!NTst.M. Fabro:T2 Transformer Loading Upd Subject: M@ytn Line Sump Water Level Alarm
= 4 =

Cal

5]

RTU: BARRIE_LT-B3

Time: 16/08/2013 11 319 i \

Alert: ! a@
O Update: A’ . L

BARRIE_LT-B35334_RTU Monthly Battery " hﬁ" MTS4:R.M. FabroT2Transformer has DEM@ ized at

Triggering Condition: Power|
Alert:
Sump water level for MS331:14th L

g
Location: MTS4R NO@ £ Location: MS331 :g
Time: 12/09/2013 19:29 / = Time: 31/10/2013 22:0 0
Ly fﬁmerMVA}Q

I‘Qfl ently High.
12/09/2013 19:29 with loading of 19.34

Thank you / ef - Station Sustainment Department ( e
. P St I
Station Sustainment Department Thank you, /O owerstream Inc. V

Thank you,

PowerStream Inc. Station Sustainment Department
PowerStream Inc.

72
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Power

S u I I l | I l ar Doble IDD: nda ring Report: Lazenby 2: T4
Back to Main Me; ate & Ti 213 PM
ar “hase Angles
| o |
!

There is a constant pressure to do
more with less; Improve reliability and
availability. In order to achieve this, the
same information needs to be made
available in multiple systems.

=

== 2 MICROGRID "N

Data turned into Info_rr_nation IS the key Power
to a successful transition of Stream
maintenance methodology.

Business Challenge Solution Results and Benefits
1. Provide and utilize + SCADA to PI connectivity * Real-time information to those
Operational data outside of (Ops) who need it (Ops)
SCADA (Operations) « Integrated PI System to « Increased equipment
2. Present Micro Grid system CMMS (Ops) monitoring and alerting (Ops)
architecture and datainan . \jicro Grid SCADAto Pl for ~ «  Eye-pleasing and functional
appealing, easy-to- demonstration presentation presentation of Micro Grid data

understand format.
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Power
Stream g

Lets hear It from the Customer




Pl and SDG&E

SDGE

A 6’ Sempra Energy utiity”
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A connected

SOG

-E
A 6’ Sempra Energy uity

Sempra Energy — Pl at a glance

)
@ Sempra Energy

I—I—I

Power & Gas Utilities Infrastructure & Marketing

@ o g

@ «Com bined. Cycle Units| .Regasification Procesy
@. *Solar & Wind *Plant Operations

'Gas storage fields  *Generation F

*Transmission

*Gas storage/trans.

*Distribution
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System

e Total of 175 Substations

e 1113 Distribution
Circuits

e 9 954 Miles of UG Dist.
Circuits

e 6,702 miles of OH Dist.
Circuits

e 1562 Field Sites on
SCADA

Orange
County
C&O
(J

Northeast C&O

O Ramona Satellite Offic &

© Mountain Empirg
Satellite Office

e 81 Dist. Substations on
SCADA
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SDG&E — Smart Grid Road Map

‘Energy Policy Goals +2020

-30% Greenhouse Gas I” .33% Renewable 1
emission reduction fr !

projected levels

~n
o
-
o

2010 - 2011

2012 - 2015 2016 - 2020

-Deploy base technologies - Automated outage detection, restoration, and -Customer supply side & storage decisions

v Smart meters instalied customer notification become the norm

v OMS/DMS system v Expanded SCADA & line devices v'Significant DER Penetration

v Microgrid Pilot v Self-Healing technologies in place v'Rate structures base on self-sufficiency
-New Customer programs offered by Utilities v Expansion of microgrids vEmpowered customers
and 3* parties - Traditional utility relationship with customer vEnergy Bank tariff

v Dynamic Pricing has changed due to participation in new -PEV adoption rises - electricity t s ~gas of

= = “« Load control with DR eatm

Ol vPEV a critical component of renewables
v HAN, Energy Management
= v Bundled services management

v Data ownership issues resolved == -
“Many Smart Grid components are initially LRIt M TR AT et 2D
deployed v Time-based rates begins to mainstream vPEV rates in place (charge & discharge)

 Self-heali i technologies in ful v Mature 3~ party services -Advanced grid technologies in place

deployment v PEV integration and deployment v'CBM, Cable Diagnostics
¥ Micrognid technology deployed and self - Major regulatory issues are resolved vEnergy Storage to support RPS
xnonstrated : v’ Cross jurisdictional conflicts v Self-healing grid is a reality
', ffecti : :
/ PHEV infrastructure pilots v T&D renewables strategy Cost effective microgrids deployed

v Convergence on standards

v Testing of smart charging infrastructure
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A connected

SDG,

SDG&E - Pl System footprint .z

Phase 1 — T&D Operational Data (- 260k tags)

— Ability to integrate T&D data; 2003 fire storm & activated in EOC, monitor
EMS IT assets, T&D planning, Engineering, Operations, Distribution Ops,
Substations

Phase 2 — Generation (- 30k tags)

— Palomar, Miramar, Desert Star; Ability to monitor assets 24x7,
operational efficiency, maintenance

Phase 3 — CBM non-Operational data (- 150k tags)

— Monitor T&D substation assets, reduce operational maintenance cost,
Event based natification, Dissolved gas analysis, LTC & Bushing
monitoring

Phase 4 — Enterprise Agreement (Unlimited tags, EA Service)

— MicroGrid, Synchrophasors, PV intgration, Cell relay monitoring, Gas meter events,
meter data (non billing), EV, etc, Electric T&D and asset management
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SDG&E — Smart Grid Pieces P ——

1 Trandfermer Coslng Dvend sw

@ v # St (g
-~ .

TRANSFORMER
BUSHINGS
ANALYSIS

g TRANSFORMER
= COOLING
ANALYSIS 8
DISOLVED
GAS
ANALYSIS
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LTC energy is
measured at the control
cabinet on the other
side of the bank

| LTC Qvirviem
et o g
B it ™y mn " .
D ] BT Ly N -

I
.-- —
TRANSFORMER
ANALYSIS
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4 connected
SO0

SDG&E - Smart Grid Pileces B sempra ety

« Borrego Springs Microgrid
— Integrate and leverage

various generation and
storage configuration

— Reduce the peak load
feeders and enhance
system reliability

— Enable customers to
become more active
participants in managing
their energy storage

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. 81]



SDG&E - Smart Grid Pieces

 Renewable integration

SDGECMMCM

=)
A WSvmprn Energy utiity
S

EEEI: Edit View Inset Tools Draw Arrange Window Help

JEH & R 28 &K B o100 v K2 20y
K2 INCEOC G L v %l @ % @ 6 = 6E
|
| [ & € 1062011 D22201@ 3 % fE 48 O @ p » T
|| = = - Ch\Users\AManleytDesktop\EIC Proceszbook PIWICommand Center - Y -
SMON1 el SN Lo Inverter Status Weather Status
 Total Current {A) 21 35 ' Total Current (A) 25.62 *Invert RTU Comm  *Drwe CHI FERTU Comm
®.Ccht 429 ®Ch3 4.6 “AC Over Fraq “Drive CLO ElC SOLAR GROVE
@i % ® Cha 445 g 3 SNON Status
| 3 - - ® A - AC Over Volt Fan1 N g 2
®ch3 do7 i i LU S ACUnderFreqy  *Fan2 RTU Comm SMON1 Live Display
@ Cha 441 & 2:: :':Z “AC Under Volt *Power Sopply  *RTU Comm SMON2
. k v & : ®,
ChE 422 8 Invert Ambiant Temp ~ Ground Fault *RTU Comm SMON3 Weather
“lnvertar Comm Status *Heatsink Temp A <
| lAverage Instantzneous Current (A) Tree #3 Average Instantaneous Current (A) Tree 24 *CPU Load “Low Power Eualt 14 Comm SMON4 @ |
; 27 .| l
&2t i “DC Over Volt “Module Fault
\\ “\ “0C Undsr Volt "5y Fault Wind Spesd Wind Direction
o e (PH) (Degree=)
SMON3 g SMONA T Exgi e 0.038 1395
' Total Cunrent (A) 2105 = : & Total Curtent (A) 26.12 = A S Bt T
ent (A) 21 otal Current (A) 26 ] *Orve BHI *pra-Charge Fault Ambient Temperature (C)
Wch1415 & Cch3 451 SHANE L 29812
e ol a
W Ch2 410 ® Ch4 443
®ch3azq ® Ch5 435 Inverte
.5 4. r Panels
@icha 427 Tree #5 PSR, Tree #6 ® oc Inut Cumrent (4) 3 DC Input Vokags (V)
Mz as ® ch7 429 : ' A
@ ChB 43 0 Line Frequency (Hz) ©  Line Kw (Kw) “°
602271 33 4538 5 =
Average lnsta;d;'ews Current (A) e - Averags Instantaneous Currsnt [A) - = LG ™\
: ] 438 | © AC Current A {A) ® AC Cument B(A) @ AC Gurrant G (A) i
40.4249 10 4249 40,1157 B
| FPanel Tempersture (C) (Wim*2)
< Volags A(v) & Voltage B (V) Voltage C (V)
I 286.415 284 616 276.067 b 629.269
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A connected

SDGE

SDG&E — Smart Grid Pieces S ——

Synchrophasors

— The Synchrophasors provide near real-time synchronized state of
the power system and disturbance data that can be analyzed to
improve generator, transmission, and load modeling and to
understand abnormal power system behavior in the power grid.

— Synchrophasors system will provide the system operators
and engineers the power system situational awareness
and visualization tools. Wide Area Situational Awareness
(WASA) and visualization will enable the operator to:

* Monitor System Stress (Phase Angle Separation)

Monitor Critical Voltage support

Monitor Frequency and rate of change of frequency

Monitor Critical tie-line loadings and generation

Oscillation detection
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SDG&E — Smart Grid Pieces P

e S

W w20

W W W X

n Azl & Simple
Caky T 42KV 2B KV ¥ 500

BUS Domlans Vb imn |
VoRage

PNU Palat \ b - |
Ral Poner
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SDG&E - Smart Grid Pieces

A Sempra Energy utiity

* Non Billing Smart meter Data Analytics

- A s

e

™

_— e o @ https://sg-osipi-p002.sempra.com:9443 /CoreSight/#/Displays/2/Smart-Meter-Voltage-Data

File Edit W 0

Help

Tools

ii? Favorites

5= | - | i} ProjectLibrary

Tﬁ@-_‘ Google @_] Citrix @_| Outlook Web Access &' | Sempra Energy 6’ Sempra Stock Watch 6’ SempraMet Directory @ Utilinet @ PowerlUp

(@ p1coresight - 5. x| |
(:} Pl Coresight > | | | [ 0|
homepage =) - Smart Meter Voltage Data | W%
Mewr Undo Redo Messages
[£] Assets @ MName Description Walue Units Trend Minimum M aximum
AWSQ-OSIPL- DO01IMTROMAItron_4001 886\ Nnputool _Intv__wolt_PhAa_(Whilvalue Register Value zas17 [N N 2446 za7z
T _intv__Vorlt__PhA_{vh) _Intv__wolt_PhA_(Wh} UM Artribuns $8, CIM Displayabls Unit o wh na
ﬂ _Intw__Volt_ PhB_{WVh} _Intv__Volt_PhA_{(Wh) TOURate Attribute #6. CIM TOU Rane na n/a
n _Intw__Volt_ PhC_{vh) _Intv__Wolt__PhA_{Wh}|Register Fegister Mumber 1 na nia
A \SO-OSIPI-DO0INTROMIEron_ 4002051\ nput00L Jdntv__Wol__PhA_(WVh}|Phase Attribute 7. (M Phass Phs nia n/a
T _intv_Volt__PhaA_(vh) _Intv__Waolt__PhAa_{Whi|Multiplier Unit Multiplier 1 nea ia
n Intw__Vort_ PhB_{Wh} _Intv__Wolt__PhA_(Wh}|MererReferencs Meter Mame Itron_ 4001836 nva nfa
u Intv__Volt_ Phe_(Wh) _Intv__Wolt__PhA_{Whl|MeasurementCategoryh oo Attribute £2. (M Data Type na s
A - )\SQ-OSIPI-DO0INTRONMAIron 4001562 Nnputool _Intv__Wolt_PhA_(Whi|MeasurementCategory Arrributa £5. CIM Unit of Maasure C wiole a i
E Intv_ Volt_ Pha_{vh} _Intv__Wolt__PhA_(Wh}|Interval Length Interval Length in seconds o nfa na
n Intw__Volt__PhB_{Wh} - _Intv__Volt__PhA_{Wh}|InputReference Input MName InputDoL nfa nia
n Intw__Wort__Phe_(wh) _Intv__Wolt__PhA_(Wh}|IEEExportChannel IEE Export Channel 1D na na =
A )\SQ-OSIPI-DO0LMTROMItron_139\Inputtol i = . & =4 CTht Direion of fiow o i3 =
T _intv__Vort__Pha_(vh) ® _Intv_ VoIt PhA_{(Vh)[Value | © _Intv_ Volt_ PhB_{Wh)Valus - oit (VR [Value
- — _ E— 24727 24717 2
““ Events 2,475 2,475 = 75
Search
2,470
2,465
Cart @
Dirag symbols here for later use
2,450
2,455
2,450

&1 Now

2/27/2013 1:08:00 PM
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A Oyj Sempra Energy utiity
2

why Pl AF and Element Templates

File Edit View Ge Tools Help

.We have data. |n PI T Database [%] QueryDate - (& |3 Back ) | B, CheckIn ) v [#]Refresh | @ New Template - 53 New Attribute Template
System, Oracle, N e
SQL, etc. databases @ - i .

...... @ BT | Fiter £ v|
""" & CAP i| i|Name /—\| Description |Defau|t Value ||Seﬂings...
ol e PI A AR
U_SG Pl AI_: asa | - Az A T :
------ CIRCUIT = Dem
single pointof 35enco o
O @ FIELD_RTU 54 Elev 0
con t act fo r g et‘tl N g - g :ﬁlﬁo : G Huridty 0% \\iServer%\D:%@RTU Number'_WS_%@Weather Safion ..

...... (@ SERVER g LAT 0

d ata """ & SUB B3 LON 0

...... ﬂ SUE_G EN -
------ & SUB_RTU =g NWSZone

Template is the key . LI B

m

0
&
. Bl % Model Templates 54 RTU Time Stamp 0 3
element in Pl AF. SR ’
- iy Transfer Templates -
[ B Enumeration Sets L g Strilum 0
° We use tem p I ates to | Reforence Tpes i g Tempersture 0F \ZServer/AD:L@RTU Number’. WS_*.@Westher Staion
create elements for 2= fe— S
|2 Event Frames
: Li =3 Weather Station Num.. 0
P I CI Ients a'nd P I il :‘MndCompass W=Wind Direction;[f W >348 or W <= 12then 0 else f W »12
. .. . m Unit of Measure '
N Ot I fl C atl O n S @ MyP1 d Wind Direction 0 Wi Serveri D L@RTU Number®, WS_%EWeather Station ...
L ]
2 Notifications (; Wind Gust O mph “WikServer D W@RTU Number®, WS _%@Weather Station ..
 Co < Wind Speed Omph "W Server’:\D:%R@RTL Number®:_WS_%@Weather Station ...
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A connected

S0

Distribution Circuit Breaker Monitoring
*Using Pl

ProcessBook L
to create a display | ==
similar to SCADA |+
system |

Pl AF and PI
ProcessBook _
allow operators to !:= K.
select and monitor == E&
any circuit from (52 i
the |iSt, without FET - B

Circuit Number: CIR_##t# Breaker Status: D

Substation Name:  Abcdefghij Reclosing: N
Substation ABBR: Ground Protection:  REPL
District Name: MW:

RTU Number: MVAR:
RTU Status: \ AMPS_A:
Channel Number: HH AMPS_B:
Channel Status: \ AMPS_C:

i

Location: Phone: ###-#H-

remembermg & cR

& CIR_1l

display number. [ i
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Pl AF & PI Coresight for Sub bank

Breakers — one--

Pl AF and PI 220
Coresightalso "=
allow us to s
monitor bank
breakers from

web browser or

smart phones.

[.-NChe
[.\Cre
[.JWCre
[.NDIV
[.JnDel
[]MELL
[.J\ESC
[.J\Eas
[.]nEI C
[..JwEnC
[JWESCH
[.IWFeli
[.]\Fria
[.JuGar
[.JvGer
[.J\Gra
[.J\Gra
[.JdmE

« Users just click
the substation
name on the left,
then information
will be displayed ; -
on the main m

Events o ]

window. S—e

771072013 70

Y Y Y Y Y VY Y Y Y Y Y Y Y Y Y Y Y Y Y YYYYY

Search

||

| g

— — 4
A Oyj Sempra Energy utiity
2

@ Distribution Bank Breakers "W

SUBSTATION ABER \ DEVICE STATUS | RTU STATUS \

Name =

XFMR_BK31|BRKR_3PH
HFMR_BK31}CHANMEL
XFMR_BK31|MWA_IPH
HFMR_BK3I1|MWAR_IPH
HFMR_BK31|MW_3PH
HFMR_BK3I1|RTU
HFMRA_BKI1TAPAUTOMAM_MA

XFMR_BK3I1[TARPPOS_NA

HFMR_BKI1TAPPOSFL_MA

Description

BRKR1Z

XAR

HAMR

XAR

NAMAR

XAMR

AR

Value Units

7
ES326 mwa
-45 MVAR
T14 Mw
45
? StateSetll
-41626 TapPOS
Mozl

Mormal

CHAMMEL STATUS D]STRIC[ LOCATION
. e
RnadPhone:
619-661-1526

Time Trend Average Il ninnurm Maxinmunm
772272013 1:00:00 AM na nia wa
TAE/2013 35QTG A ————— na nia nia
7i22/2013 tocop am - TANANA, 57183 73382 13286
TH22/2003 L0000 AW PP, -3.169 -512 0.06
772272003 Locoo st NN 9.0474 574 1332
THE2003 3HEE A —————— nfa nis nfa
F/22/2005 100600 AR nz n/a iz
72212013 10000 A iy ¢ 43487 -8.1084 077563
7/22/2013 10000 AM nz nia niz
TF227201% 100000 AM nfa nfa na

* XFMR_BK31|MVA_3PH | © XFMR_BK3I1[TAPPOS_NA

141

1z

iz

25026

MVA

-4.1626

TAPPOS

_‘ b
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SDG&E — Smart Grid Data Infrastructures

GAS SYSTEM

PIPELINE

\

N

ELECTRICAL SYSTEM

Elect. T&D
OoPS

@

Desert

Star SUBSTATIONS

Elect. T&D Maint.

g

5@@ .m?ﬂ

Portal GIS,.CISCO, Primary IT Data Center
MDMS . CRM, OMS/DMS, SAP

B

Secondary IT Data Center GIS,CISCO,

inanl

)
<) 52

o ™ S
Portal

MDMS . CRM, OMS/DMS, SAP

Smart Grid

VA

Z

Client A

HAN Device
- Thermostat
- Water Heater

Utility DG (2x 1.8MW) borsa ,,u,,,,,

- Diezel Generator VAr Devices (~1 MW)

- VAr Compenszator

& Zl-&
eeder Automation (FAST)

SCADA Automated Switches
< Utility Storage (~1 l
- - 3.2kw Battery

- SCADA Controllers on
-TBD

2 existing capacitors

(Gndpomt Connect)

Gﬁo

ations

Openway Collieotion
Engine /

S S o

S SSs=

Solar

Itron
A MI Meter
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