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“Equipment” Failure is Not an Option
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An Event Frames
Report would have
come in handy now
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Equipment Failures One Wishes to Never Experience (again)
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Agenda — Equipment Failure is Not an Option

« QOperations - Asset & Maintenance
Management

— Pl System at PowerStream
— CMMS integration with Pl System gg
— PI Data and Reporting

« Technology and Innovation
— Pl Dashboards, ESRI-PI maps
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Where are we?

Ontario
1,068,587 km2

Texas
696,200 km2

Powerstream Service Territory

PowerStream
Service Territory

Collus PowerStream
Service Territory

Grey County
Simcoe County
York Region

Others

swedm e

Powerstream Service Territory

806 km2
11 Municipalities

Located just North of Toronto
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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 Power
+ 350,000 Customers : (Residential (89%) Commercial Ind. (11%) ) s"'eq_"f

« 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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Station Assets Maintained by Station
Sustainment and P&C
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Background to Present Pl System at Powerstream

2012
— Implementation — 5000 tags, Pl ProcessBook, PI DataLink

— Justified as part of Computerized Maintenance Management System (CMMS) implementation
strategy

2013 to 2015

— 30,000 tags

— Interfaces (CMMS, OMS, HTML, UFL)

— Pl Asset Framework, Templates

— Pl Notifications

— Performance Equations, Data sets, Asset Analytics, Tables

— Dashboards (Pl Coresight and Pl WebParts)

* Operational reports (Pl ProcessBook, Pl Coresight, Pl DataLink, Pl Web Parts)

2016

— Pl Integrator for Esri ArcGIS, Event Frames, Future Data

— Merger (add new assets)

— Rework Pl System
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The Plan
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Station Maintenance at PowerStream

— Risk based Condition Based Maintenance (Pl System and CMMS)
— RCM2 methodology incorporated into CMMS
— Instant Information (true real-time)

» Instant Notifications from Pl System (Real-time)

« Alerts from Computerized Maintenance Management System
(CMMS)

* Pl System Reports

— Automatic Maintenance Work Orders triggered by Events in SCADA
via the Pl System

— Field staff aware of equipment condition/health/risk
— Better Reporting and Asset Health assessments
— One data source
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Leveraging Pl System at Powerstream

* Operations Dashboards (Public Monitors, Tablets)
Pl Integrator for Esri ArcGIS =g =

* Interface to multiple databaseélsystems _’_'%
— SCADA, OMS/CIS, CMMS, MicroGrid
— Integrators: PI HTML, Pl UFL, Pl RDBMS

« Expand Notifications / Alerting to stakeholders (email) .
« Pl Asset Framework, Performance Equations and Asset Analytics
« Event Frames, Forecasting (Future Data), Enhanced Analytics
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Using Potential Failure “PF” Curve — Condition Monitoring Scoring

Condition Score

‘ New
@ Used

@ Potential Failure

@ Failed — Schedule Repair
6 Failed — Emergency Repair
‘ Failed — Repaired Onsite

Resistance to Failure
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Failure Curves — The “F Curve” is the One to Watch

& & #8 "
S if it ain't
B ;‘éﬂ/"—l La;';’,;‘i?j,‘g“rfgggggt¥°m bl’Oke don't

- | fix it
c = I

= .
b NI - «  Premature random failures
*  Human Intervention
14% 89 % Probability of
E failure not connected to
operating age

68 %

F“ F

Source: RCM Il by John Moubray, Industrial Press Inc, 1992
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Condition Based Maintenance - Data Flow

-

Pl Reports

Dashboards
(Real-time)

Station Equipment
Analog & Status Data

¢

——t SCADA
) SO

~—
[ ovs |
Outage Mgmt
System

(Daily Scan)

S CMMS Alerts |
(delayed) |

——
! Firewall

Internet Pl Notifications
(Real-time)

Firewall
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Pl Data used in CMMS to Trigger Maintenance Tasks

« Transformer Loading

« Transformer Oil Temperature
« Transformer Tap Positions (monthly max and min and if passed through neutral)
« Transformer Tap Changer Oil temperature vs main Tank Oil Temperature

« Transformer Bushing Monitoring Power Factor & Capacitance

« Breaker Operations in last 24 hours and last 6 months

* Breaker Max Amps

» Breaker Fault Current

« SF6 Gas Alarm

* Low Battery Alarm

« Tap Changer Operations
* High Water Alarms
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Noticeable Changes to Maintenance Programs since
Implementation of Pl System and CMMS

.1/I|I Dramatic increase in Visibility and Awareness of Asset Condition and Status

remr— ¢ \ J Y
Decrease Emergency Maintenance Tasks “( g =
Increase Corrective Maintenance Tasks c
Decrease in Preventive / Predictive Maintenance Tasks

@l Detective Maintenance )*
— = 'f“‘ A\

24:7 Equipment Reliability j LLE

Preventive Maintenance Correctwe Mamtenance Emergency Maintenance
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Integrated Products

\
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Equipment Monitoring

— SEL Relays

— Online Transformer Gas in Oil Monitoring Units
+ (7 Gas) DGA monitors on 55/83 MVA and 75/125 MVA transformers
* Hydrogen monitors on 5 to 20 MVA transformers

— Portable DGA testers _,

— Tap Changer Filtration Systems, Transformer Oil Dry-out Filtration System

— Online Bushing Monitoring Systems

— Maintenance Free Dehydrating Breathers

Station Eqmpment Temperature Sensors (nhew 2015)
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O Pl Coresight 244 VTS3 Jackson TS 228C1 Capacitor Room Monior Report

TS3: JACKSON TS 22SC1 CAPACITOR ROOM MONITOR REPORT

Capacitor ” 3 ¥ ) x5 Temperature

*“apa “'zomzrzoie %0840 PM

CAPACITOR 5 WHITE PHASE MIDDLE ROW TEMPERATURE
40 oo | ¥ 3 Temperature

DU SO N S c:

10 ' Status
0, L, . .
29/01/2016 3:08:49 PM 30d 29/02/2016 2:0

* Monitors temperature of Switch Contacts, Switch Bushings, Individual Capacitors and Room
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Monitoring our Monitoring units

e
GF_ B e o 3 o-a) m Pl Conesght - Transformer W Foebatelity-Centered Martena.,,
Ble Ed& Yew Faontes Jook Help
. Grab online wdeod for fee.. 3" Porkal for ArcGls Pl Integrator for Esn ArcGL. ﬂlw..-.e-p.-nﬁ- WV Condfition Based Manten.. g it s boadonbee '-. * B = [ wm v Bagew Saletyw Tpokw i~

© PI Coresight 2R Transtormer Monfor Stahus Repor

Sh?eamr Transformer Monitor Status

Tap Changer . _ Main Tank Calisto 9
mm Oil Filter Status | Bushing Monitor Status | o, g/ ather Status | RTU ~ Alarm  Error
Mormal Maormal Mormal Mormal HNarmal

MTS1: JV. Fry
Normal MNormal Normmal Normal
Normal

MTS2: AM. Walker
MNormal
Mormal
MTS3: D.H. Cockbum
Mormal

Momal
MTS3E: D.H. Cockburn Expansion

MTS4: R.M. Fabro

RHTS1: Lazenby 1

T2
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Expert Systems working in Unison

\
-
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Dissolved Gas Analysis in Transformer

Pl ProcessBook, TOA4 and CMMS

i
- ==

-

Daily or
on demand

Transformer Problem Identified
(Health and Risk Increase) —
Pl Notification and CMMS Alert
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Leveraging Pl System for
Risk Based Condition Based Maintenance

* Automatically Generate maintenance task in CMMS
Integration system from PI Data
+ Data from CMMS and OMS into Pl System

ACEWRINER . \otifications and Alerts (Real-time)
Alerting - Provide meaningful information in content

Asset
Condition &
Analytics

* Instant Asset Condition Assessment, Criticality,
Health, Risk and Priority (in Pl System and CMMS)

User PI Coresight / Pl ProcessBook and PI DataLink
Friendly Pl Asset Framework (AF) and Templates
Simple Tools Interfaces, Use various display tools
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Operations Reporting - Life before Pl System

« Data is overwritten based on frequency of data point collection in some databases
(e.g. SCADA)
» Archived/Historical data is often extracted and stored in flat files (spreadsheets)

o Data Dumps |
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Pl System Products used at Powerstream

* Pl ProcessBook
* Pl Coresight

* Pl WebParts

* Pl DataLink

30.000 * Pl Asset Framework (AF)
: tags  PI SMT, Pl Explorer, Pl ICU onft
« PI HTML Interface L os'~ L

and growin
( J 9) Pl UFL Interface

 PI RDBMS Interface
* Pl Integrator for Esri ArcGIS
« Templates

» Element

* Notifications
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How Pl System Explorer is used at PowerStream

* Pl Asset Framework (AF)
— Key Station Equipment and Distribution System Assets
* PIAF Elements
= Attributes from PI Tags, CMMS, OMS, CIS, Web pages(HTML) and static data
% Longitude & Latitude (for ESRI Map Reports)
Attributes used in many Pl Reports

* Library
— Element Templates ..
— Notification Templates . :
— Event Frame Templates %‘
— Tables (from OMS, CMMS)
— Analysis

* Notifications
— Over 1400 notifications enabled and growing
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Pl System Explorer — Pl Asset Framework (AF) — PowerStream

Elements

Element Templates

Notifications

Notification Templates

&% Blements

7~ (9 Circuit Breaker List

=] (7 PowerStream

(J Feeders

(F Hydro One Stations
(F Morth Service Area
3 RTUs

(F South Service Area
; F Aurora

F Markcham

=~ (@ Richmond Hil

=igeigeigaigeigsigeigeigeg g

- (3 Richmond Hill Customer Stations
£l (§ Richmond Hill Transformer Stations
(7 RHTS1:Lazenby 1
- (§ RHTS52:Lazenby 2

Ei- (§ Circuit Breakers

RHTS2:Lazenby 2:36CD
RHTS2:Lazenby 2:36M1
RHTS2:Lazenby 2:36M10
RHTS2:Lazenby 2:36M2
RHTS2:Lazenby 2:36M3
RHTS2:Lazenby 2:36M4
RHTS2:Lazenby 2:36M5
RHTS2:Lazenby 2:36M&
RHTS2:Lazenby 2:36M7
RHTS2:Lazenby 2:36M3
RHTS2:Lazenby 2:36M3
RHTS2:Lazenby 2:36T3C
RHTS2:Lazenby 2:36T4D

- (@ Transformers

 RHTS2:Lazenby 2:T3
e () RHTS2:Lazenby 2.T4
[H- [ South Operations Center
[H- (F Vaughan

& PowerStream

(=

= ] Categories

(%] Analysis Categories
Attribute Categories

(& Blement Categories
Reference Type Categories
Table Categories

o Templates
®

(fy Blement Templates

...... (@ 1 Hydrogen

------ (& Circuit Breakers

------ (# Circuit Breakers Template

------ (& CS Transformer

(& Customer Station

- [ Generic Station

------ (& MarkhamTemplate

------ & MS Transformer

------ (G MS431:Dufferin: TTemplate
() MTSZ.AM. WalkerTTemplate
- (G Municipal Station

------ (& Richmond Hil Transformer Stations Template
...... % RTU

------ (% ShareFoirt Template

(& Transformer Station

- [ TS Calisto

------ (# TS Calisto 2

------ (# TS Calisto 9

------ (# TS Calisto1

(& TS Cap Bank Breaker

(& TS Circuit Breaker Template
(& TS Secondary Breaker

- (% T5 SF6 Circuit Brealker

------ (& TS Tie Bus Breaker

------ & TS Transformer

------ (& VTS3:Loma Jackson:TTemplate

lodel Ter
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- |3 Secondary Breaker Status: (VTS2: Torstar T2)
g Secondary Breaker Status: (VT53:Loma Jackson:T2)
g Secondary Breaker Status: (VT53:Loma Jackson:T1)
g Secondary Breaker Status: (MTS4:R.M. Fabro:T1)
Q Secondary Breaker Status: (RHTS2:Lazenby 2:73)
| Secondary Breaker Status: (MTSZ.AM. Walker:T2)
g Secondary Breaker Status: (RHTS2:Lazenby 2-T4)
g Secondary Breaker Status: (MTS1:JV. FryT2)
Q Secondary Breaker Status: (MTS1.J.V. Fry T1)
- [ TRN Loading: MTS1:J.V. Fry:T1 (MTS1:. V. Fiy:T1)
- [ TRN Loading: MTS1:.V. Fry:T2 (MTS1: V. Fiy:T2)
. |3 TRN Loading: MTS2:A M. WALKER-T1 (MTS2:A M. WalkerT1)
/) TRN Loading: MTS2.A M. WALKER:T2 (MTS2:A M. Walker.T2)
g TRM Loading: MTS3:0.H. Cockbum:T1 (MT53:D.H. Cockbum:T1)
/1 TRN Loading: MTS3:D.H. Cockbum:T2 (MTS3:D.H. Cockbum:T2)
Q TRN Loading: MTS3E:D.H. Cockbum Expansion:T3 (MTS3E:D H.1
Q TRN Loading: MTS3E:D.H. Cockbum Expansion: T4 (MTS3E:D.H.1
g TR Loading: MTS4:R.M. Fabro:T1 {MTS4:R.M. Fabro:T1)
g TRN Loading: MTS4:R.M. Fabro: T2 (MTS54:R.M. Fabro:T2)
- [ TRN Loading: RHTS1:Lazenby 1:T1 (RHTS1:Lazenby 1:T1)
g TRN Loading: RHTS1:Lazenby 1:72 (RHTS1:Lazenby 1.T2)
g TRN Loading: VT51:Greenwood:T1 (VT51:Greenwood: T1)
g TRN Loading: VT51:Greenwood: T2 (VT 51 .Greenwood: T2)
g TRN Loading: VTS1E:Greenwood Expansion: T3 (VT51E:Greenwoc
- 3 TRN Loading: VTS 1E:Greenwood Expansion:T4 (VTS 1E:Greenwot
g TRN Loading: VTS2:Tarstar: T1 (VT52: Tarstar T1)
E TRN Loading: VTS2:Torstar: T2 (VT52:Torstar: T2)
- |3 TRN Loading:RHTS2 Lazenby 2.3 (RHTS2 Lazenby 2.T3)
- [#] TRN Loading:RHTSZ Lazenby 2.T4 (RHTSZ Lazenby 2:T4)
= TRM LoadingVT53:Loma Jackson:T1 {VT53:Loma Jackson:T1)
Q TRN Loading VTS3:Loma Jackson:T2 (VTS3:Loma Jackson:T2)
ﬂ TS Sump Water Level (MTS4:R.M. Fabro)
g TS Sump Water Level (RHTS2:Lazenby 2)

- [ TS Sump Water Level (VTS 1:Greenwood)
2k -

"i PowerStream
2 (] Categories
(21 Analysis Categories

Reference Type Categories
Table Categories
Templates

Element Templates

Model Templates

Motification Templates
= MS AC Rectfier
f‘ MS Building Temperature
/= MS5 Circuit Breaker Operation Status
f‘ MS High Winding Temperature
=g MS Sump Water Level
= Primary Switch Status: Calisto 2
g Primary Switch Status:Calisto
= Primary Switch Status:Calisto 9
g Primary Switch Status TS Transformer
f‘ RTU Communication Failed
= RTU Communication Nomal
ﬂ RTU Monthly Battery Test Failure
/=% Secondary Breaker Status: Calisto
= Secondary Breaker Status: Calisto 2
g Secondary Breaker Status: Calisto 9
% Secondary Breaker Status: TS Transformer
g SF6 Gas Alam
f‘ Transformer Rating: TS Transformer
=& TRN Loading: TS Calisto
ﬂ TRN Loading: TS Calisto 2
/=g TRN Loading:TS Calistor 9
g} TRN Loading: TS Transformer
f‘ TS Circuit Breaker Operation Status
= TS Sump Water Level
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Pl Coresight / Pl ProcessBook Reports - Powerstream

« System Demand « Bus Avalilability
« System Outages (Regional) « Circuit Breaker Status and
 Station Performance (Risk) details
 Station Loading « GIC Monitoring
* Equipment Health & Risk « Sump Water level
* Transformer « Station Building Temperature
* Loading * Primary Switches
LI, T REEE « Equipment Failures (history)

Oil Temperature and Cooling
Dissolved Gas and Hydrogen
Cooling

« Adhoc Reports
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Real-Time Equipment Reports

PowerStream Pl Reports

System Reports

System Demand Report

TS Station Performance Report

MS Station Performance Report
UFLS Report
Station Transformer Availability Map
Morth Station Building Temperatures
Smoke and Fire Report

Morth Traid Load Report

Transformer Reports

R.M. Fabro Graphical
MS Transformer Report
TS Transformer Report
GIC Monitoring Report
TS Qil Temp Report
Tap Changer Report
Tap Changer Position Report
TS Station Cooling Report
Hydrogen Gas Report

Circuit Breaker Reportis

MS Circuit Breaker Report

TS Circuit Breaker Report

MS Detailed Circuit Breaker Report
TS Detailed Circuit Breaker Report
SF6 Report

Single Line Diagrams
MTS4: R.M. Fabro
MTS1: J.W. Fry
MTS2: A M. Walker
MTS3: D.H. Cockburn
MTS3E: OnH. Cockburn Expansion
WTS1: Greenwood

Switch Reports
___open |

Primary Switch Report

DGA Reports

M5 DGA Report
TS DGA Report

DC Systems Reporis

Morth DC Systems
South DC Systems

Bushing Monitor Reports

Combined

L]
(1]
-]
<
o
£
a
<
w
-
9
1]
3
e
=]
L=
]
=]
3
L)

South 230 kW Layout
Morth 230 kv & 115 kW Layvout
44 kW Penetanguishene

44 K\ Alliston, Tottenham, Beeton
44 kW System Bradford

CHR Reports
oo |

TS Tranzsformers

Distribution Avtomation Scheme Report

DAS Report

Capacitor Room Report
WTS3:Jackson TS Capacitor Monitor Room Report [N

@osusoﬁ. USERS CONFERENCE 2016
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TS Transformer Report — Pl ProcessBook

Equipment
Attributes

AF Elements

Trends =—_

Group

|| Name

m 5 MTS1IV. FyeTl

= 5 MTS1UV. FyT2

m| (F MTS2:A M. WalkerT1

= MTS2AM. Waker.T2

®| 5 MTS3:DH. Cockbum T1

m| & MTS3:DH. Cockbum:T2

m| & MTS3ED H. Cockbum Expansio
= MTS3ED H. Cockbum Expansio
= MTS&RM. FabroT1

=| ( MTS4:R.M. Fabro:T2

=) @ RHTS1:Lazenby 1:T1

= & RHTSLazerby 172

2 Lozerby 273
m| & RHTS21z2

= & VTS1Greenwood:T1

= & VTS1Greenwood T2
= & VTS1EGreenwood Expansion:T.
= (@ VTS1EGreenwood Expansion:T:

= & VTS2:Torstar T2
| & VTS3:Loma Jackson:T1
| & VTS3:Loma Jackson: T2

OSlsoft.

Links:
* Weather report
Radar Map Link

Pictures

TS Transformer Repcort: VTS2:Torstar:T1

Last Updated: January-08-16 9:37:03 AM

Back to Main Menu Weather Report

Apparatus Type: T
Serial Numbe
Manufacture!

Station Values

84.85 MVA 78.30 MW

Running

Transformer
MVA

42.49 MVA

USERS CONFERENCE 2016

Transformer Temperature

Mo Data

Station MVA Transformer
mw

39.60 MW

Tap Changer
Temperature

Scan Off

Radar Map Transformer Picture

Transformer Values Am|
42.49 MVA 39.60 MW

3;

No Data

Station MW

i

78.30 MW

Tap Changer
Oil Filter

Scan Off

External Database/App

DGA Report

nt Temperature

3.2°C

Oil Temperature

6.00

Status

Winding
mperatt

Statu:
Y Wing

Animations

Gauges

CHR Values=:

Criticality

Heath and Risk
Index

Health

© Copyright 2016 OSlsoft, LLC
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230kV Transmission Supply Status Report

O Pl COfESig ht yout v3({Coresight version)

o
L)
Il B Rl Q
T A .r:\ P i ‘m\* -4:\‘
* s s
JUR——
| 22/09/2015 7:44:58 AM < 8h > m 22/09/2015 3:44:58 PM
' o
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Reports — Transmission System Supply - North

T PENETANGLISHENE

IORANGE\FILLETS I L

Povwer Date: Time: [l crosep W conma ERROR
Strediit o Da:  Tme powerStream North 230kV & 115kV Layout
Back to Main Menu | avember-1r- Eat Bl oeEN [0 woDATA POINT
[ e WSS ststicn Avsilbilit=100
I PARRY sounnTs | L BB Staticn Avsilbility=0
Te \...|: uJ..‘ Ts [ [MiS==E] 0=Station Availbility<100
T T
[ VUAUBAUSHENE TS ]

S - =05 H
[y e ol

TT1

@ osisot. USERS CONFERENCE 2016

EVERETT T3 | [ arustonTs
1 | 1
I ittt
m i THORTON D3 !
i iyt |
=
=
Y T
— ““““i
- ____|____IDM
|
[CE==a]
T TTTTIUTTENHAM

L | mmpeENn TS I
1

| CLAIREVILLETS I

S oo
_]I—? T B _]l—_? 1
! T HOLLAND TS T - ] [ - T ARMITAGE T8 T ! ]
& w o we = s o
= I | |
e =E  mm =
I oRbRA

© Copyright 2016 OSlsoft, LLC



Substation Interconnection — Load Transfer Report

M =303 KA “'-..":I";'- M SO0
BAUSDERE HoLL Msxxx -0 <Station Availability < 100
10.45 20NRA ™ SA0EE 2D INA ST pan o
S e " . )),-"a £1 TO% - Station Availability = 0

- Station Availability = 100

A: Current Transformer MVA
ARMNVA B: Rated transformer MVA

' C: Current Load MVA %
DMVA

MDA

D: Triad Total Load MVA
: Triad with 0 station OUT
M S0
FERMIAL E BT .
B892 20NA
L4 B @ - Triad with 2 stations OUT
: Triad with ALL 3 stations OUT
: Station Cooling ON
MEIOT : Station Stage 1 Cooling ON
mm - Station Stage 2 Cooling ON
T 75 MONVA : Station Cooling OFF
-er Eu‘-"l' - NO DATA

: Triad with 1 station OUT

MSIZE
ATTERBON

209 _TSMVA
27 ET%
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Station Performance Metrics (Example)

|
I
[ SeionRikier 0|

Transformer Availability
Bus Availability

Bus E Availability Ll'u"E

RHT52

Overall TS Station Risk Index

Lazenby 1 Lazenby 2

Owverall TS Transformer Availability

VTS1E VTs2 VT53
Greenwood Exp Torstar Lomna Jackson

Overall TS Bus Availability

Feeder TS Breakers "Closed"

Multi States

| RHT$2:Lazenby 2 |
Performance |I

Indicators
(Performance i LT?EMIL'“*EW I
Equations) e Ler |

Bus C \oltage
Bas O Awailabiliny

Algorithms
(Performance Equations)

Bas O oltage
Feader Breakers Closed {7%)
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Geomagnetically Induced Current Report

From: PI-MNotifications Sent: Tue 05/01/2016 9:09 PM
To:
Cc
Subject:

& vince Polsoni

PI Alert: Regional Geomagnetic Storm Index is High

Update:
Current Regional Geomagnetic Storm Index (Kr) Values are as follows:
Last Hour Kr Value: 3

Moderate Wext 0-3 Hours Kr Value:
Minor Next 3-6 Hours Kr Value:

4
3

A Kr Value of 5 as Last Hour Kr Value has following impact-

Quiet

Scale: Quiet
Effect: None

Number of Expected Geomagnetic Storm Ewents: <=1700 per cvcle (1 solar cyvele = 11 wyears)
Number of Storm Daws: ==900 dawvs per cvcle (1 solar cycle = 11 wvears)

Solar Wind Speed: 574 6 kan/sec

PATS1: IV, Fry: T1|[MTS1: 1V, Fry: T2||MTS2: A M Walker: T1|[MTS2: A M Walker: T2

Ambient Temperature -4.52°C -4.522563°C -6.3°C -6.3°C
Positive DC Alarm Status Normal Normal Normal Normal
Negative DC Alarm Status Normal Normal Normal Normal

2016 1:04:14 PM

GIC Sensor Amps 184 4. T7A 564 9QTA
Oil Temperature -3.1°C _?(':9 -6.4°C 14.1°C

Current Load 0 MW 3657236 MW 0 MW 4029908 MW

For more information please see Giomagneticallv Induced Current Report.
Additional information on Space Weather Status and Effects on Power Systems can be found on Space Weather Canada

Ambient Temn

06/M01/20
2 GIC Sensor Amps

Thank you,
Station Sustainment Department
PowerStream Inc.

301242015 1:04:1 06/01/2016 1:04:14 PM

#,100% -

© Copyright 2016 OSlsoft, LLC
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Transformer Online Bushing Report

Dobdle IDD: Secondary Bushing Manibaernng Repori: RHTS2:Lazenby 2:T4

=

PT e - TP A .Y S——
A

. Bush ng Maonice FPhasa _.'-'u'\-glu].

. [

e
i 1 ]

Busking Clata Valyes

Linhy Forwer Faciod LF
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Pl ProcessBook Reports

Tap Changer 230 kV Primary Switch Status

s Pawer Transformer Tap Changer Report Transformer Stations i 230 kV Primary Switch Status Report
trearm
Back 1o MainMenu | Last Updated: November-29-13 11:40:14 A Back to Main Menu | Date & Time: 11/02/2014 9.56:58 AM

MTS1:J.V. Fry L. d '
egen

MTST:0V. Fry-T1 MVA

asf.,

NG DATA
Greenwood

»
Low Oil Temperat i | NoDATA
Tap Ghanger O 1 Normat T Nor Greenwood

— T PR —1 A4t D S Expansion

16/11/2013 11:40:09.512 AM 7.00 days 22/11/2013 11:40:09.5612 AM - | WODATA

NG DATA
Markh: Richmond Vaugt

[ MTS1IN. Fry MTSZAM, Walker MTS3.0.H. Cockbum

MTS3ED.H. Cockburn Expanzion MTS&:R.M. Fabra Average KV
Lorna
Jdarksan

Circuit Breaker Status

- o o eT: B Updated Novombe
Backio Mammeny | Last Update November-20-13 11:50:368 AM [T — "

o
Station Voltage  Alarm Fault ¥ MIS2.AM. Walke "

MB330:0th Avenue

+ + MB331:14th Line: T1

o
.
Ma3 T2 ®

M8431: Dufferin
M8432:Flatcher . [ [

Ba » Ambient

11172013 11/60°36 AM O, 87 00 days <l 2%  20/1172013 11:8 Battery  HightLow ¢
Staton Voltags  Alsrm

00000000 L0000

21:John Ala

12013 116936 AM O, 8, 7.00 days < a¥ 20/11/2013 11:50.36 AN

JER OR AC RECTIFIER

M8402:Anne Temp
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Substation Transformer Hydrogen Gas Alarm Report

O PI Coresight

[ +]
Power
f riream

Anne North
MS301: T1

Little Lake
MS306: T

Melbourne
MS322: T1_

14th Line
MS331: T2

Burton Cundles East
MS406: T1 MS407: T1_

Innisfil Johnson L
MS411: T MSs412: T1 v
St Vincent Wellington P

v

MS417: T1__ MS418: T1 __

Bellisle ___.--""'C.entennial
MS423: T1_ MS424: T1

05/01/2016 6:46:18 AM

http://pspicore/Coresight/2/PEDisplays/998

COMBUSTIBLE GAS GENERATION VS
APPROXIMATE OIL DECOMP OSITION TEMPERATURE

PARTIAL DISCHARGE (NOT TEMPERATURE DEPENDENT)

J— RANGE OF NORMAL OPERATION

_ _HOTSPOTS ARCING
o| (OF INcREASING COMNDITIONS
o TEMPERATURE)
a
HYDROGEN
(H2)
&
“w
METHANE
{CH4)
ETHANE .
(C2Hg)
ETHYLENE :
(C2H4) CaHg>CHy
CaH4>C,
2He>CoMe TRACE
ACETYLENE [
C2H2) | 1 | o b=
R -
| CaH2>10% of CoHg— |

Intellix GLA 100

" Aurora 4

AMS4: T1

Aurora &
AMSE: T2

Aurora 7 Aurora 8
AMST7: T1 AMSSB: T1

'Baythorn

GAS GENERATION (NOT TO SCALE)

APPROXIMATE OIL DECOMPOSITION
TEMPERATURE ABOVE 150°C

'John Street

Baythorn: " John: T1
T2 o g
" Morgan " Morgan
Morgan: T2

Morgan: T1

05/01/2016 2:46:18 PM

#,100%

© Copyright 2016 OSlsoft, LL4O
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Regional Demand: Current, 30 Day & Year to Date Maximums

O Pl Coresight gional Demand in MW (including YTD Max) Ad Hoc Display L
o Regional Demand in MW
= North Region Penetanguishene

System Demand

Penetanguishene w I

Barrie

Thornton
g

Potential variance of +/-5% of Scada Data

Alliston

Barrie

Bradford
Thornton
South Region

Beeton Aurora
Alliston b |
Beeton &
Tottenham . Richmond Hill
Tottenham

Aurora

Markham
Richmond Hill
Markham
Vaughan
f [ Vaughan

. — Current value . ~30-Day Max .— YTD Max

22/09/2015 7:27:45 AM < 8h > ﬁ 22/09/2015 3:27:45 PM

v
]
I #100% ~
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System Reliability Report using Pl Coresight / Pl ProcessBook

O Pl Coresight iabili i Ad Hoc Display o

Year to Date
“fear to Date Ny to Dat - s
SAIDI SAIFI Sfrpe.hwm_? Index of Reliability
54 min 0.89 Distribution System Performance of 0.999897
Average Cutage Duration Average Number of Outage
per Customer Occurrances Experienced
% per Customer
Current Year to Date Index of Reliability = 99 990%  (percentage of time power is available)
Average outage duration a PowerStream Customer would experience is60.24 min (CAIDI)
Statistics [ Year End Projection
YTD SAIDI-ALL 103 min Current Year SAIDI Target: 69 min
YTD SAIFI-ALL 1.31 Interruptions per Customer Current Year End SAIDI Projection: Model 1: 80.83 min Model 2: 73.35 min
*Including Loes of Supply and Major Event Days
.Valunn are from Start of 2015 up te Aug 31, 2015
—— YTD SAIDI-ALL VS YTD SAIDI (12 MONTH) f—
120 120
100 100
= 20
" "
" a
2 P
B L] .o
F Bl 7D SAID-ALL [MINCIUgING LOSE o SUpply and Major Event Daya) Il ¥7D S04 ("Exciuming Loge of SUpply and Major Event Days)
ii 01/01/2015 12:00:00 AM < 264d > ﬁ 22/09%/2015 3:25:00 PM
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Pl Coresight - Quick and Simple Adhoc Reporting

Transformer Load (MW)

@ picore: D |m ()T Tomtormer Losd| W (Remd O}

e s e

WW@W —

Transformer Hydrogen and Moisture

@zjlm(zg;:emght" I;J | ‘ | [ 0] @ TS Transformers - Hy

New Undo Redo Messages

| Walker T1 Hydroger | | Walker T2 Hydroger | | Cockburn T1 Hydrox | | Cockburn T2 Hydrog | | Cockburn T3 Hydrog | | Cackburn T4 Hydros |

17

7

ppm PPm

| Walker T1 Water | | Walker T2Water | | Cockburn TL Water | | Cockburn T2 Water | | Cockburn T3 Water | | Cockburn T4 Water |
7
Ppm
|FryTLHydrogen | | FryT2Hydrogen | |FabroTiHydrogen | |FabroT2 Hydrogen | |Lazenby 1:T1 HYDR(| | Lazenby 172 HYDRY |

| |FaboTiWater | |FabroT2Water | | lazenby 1TLWATEI | | Lazenby 172 Water |

I Fry T1 Water I | Fry T2 Water

| Greenwood:TL HYDI | | GreenwoodT2 HYDI | | dT3HVD | | dT4 HVDI | | JacksonT1 HYDROG |
D D
= =

4T3 WAT| |G dTAWAT | | JacksonT1 WATERF |

| GreenwoodTL WAT | | Greenwood T2 WAT | | G

CCTELEMETRYFAILE
D

CCTELEMETRYFAILE
D

| TorstarTL HYDROG | - | TorstarT2 HYDROG! |

© Copyright 2016 OSlsoft, LLC
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PITV — Operations Dashboards

e 1-65" and 4-47” flat screen TV’s
with wireless computer

* |nstalled at various locations

— Operations Centre common
areas

— Executive office and staff area
— Field office

* Runs a script of preselected Pl
reports

— SharePoint (Pl WebParts)
— PI Coresight / Pl ProcessBook
— Pl Coresight
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Corporate / Operations Dashboards

£/ inflow: =
Eile Edit View Favorites Tools Heip

L5 )0 Edwards EnterpriseOne... 5 JD Edwards EnterpriseOne 18

~ @ PiCoresight &) hitp--interactive.stockpor... &) Free Hot + G - B o~ E) - (7 d - Page~ Safery~ Took~ W~

WELCOME TO INFLOW

POWERSTREAM'S CORPORATE INTRANET SITE

InFlow Home Page | Business Units - | Forms & Templates | Policies & Procedures | Capital Budget | 26 | CIS Replacement | Pro | System Dashboard.
[i= Site: System pasntl<l 7 -
Status: Chacked out and sdabie

PowerStream Operations System Dashboard

Links - Live System Status PowerStream System Demand IESO Ontario Demand

1057 MW - 16373 MW

|
|
| Potential variance of +/- 5% of SCADA data
|

T e Ti

privhonined

Reliability Performance - YTD P 3-Day PowerStream System Demand mmw and Tempersture)

& ...‘?E
Gurrers Yoar 1o Date index of Relisviey = 99.992% £ . ET T [TTT S
Feom Jdan 1. 2014 up 1o Sy 31, 2014 o= T8 o
& EARNFO RN ALY
More Reliability Indicators =~ 2 + T
****Coming Soon**** - 10385 v | f ] VYD 2
Station Avallability Index | T |
T8 A it MS A v Peaks ros 4} ‘ t 1 :
Maximum - YTD 1662 MW o ! t f'
Maximum - Current Month 1662 MW ‘ ‘ i
Maximum - All Time 1972 mw L 12! i 1 1 1 -
Maximum - Previous Year 1972 MW Sl i oo s
Ambient Temperatures
% to YTD Max % to All-Time Max
— A W Yy i A s M 1 11 °C ‘North Reg|on
P Y c
TS Fooder CB \ - 17 °C South Region
& . 4 Links
» 1
Py !
Realonal Demand & 30 dav Ava |
- valus  Ave

wa00% -
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Inflow Momae Page Dusiness Units + | Forms &
his Site: %) On - »

hiiw

"

System Demand - MW
|2.50

System Demand

o

Potoctial varinon of =/~ 5% of SCADA dmin Y y 2,
High =5
IESO Ontario Demand 4
§- -g
17262 MW o
g
Maximum - YTI 1484 MW
Maximum wrent Month 1238 MW = 1196.1 MW,
Maximum - All Time 1972 Mw '
Maximum - Previous Year 1972 MW
5-Day System Load and Ambient Temperature
30 veq I & Ny
20420 |‘|mi N $5
o o) ,_,‘\" . oﬂ\.‘ ,,‘, T
[/ [\ R\ |
ko S A /AR /A I R N
15714 -:/“ 1 o H | ‘. -‘V ‘A '
12145 sod—y—1/ K f N ——
ane vl )/ \J & \ v
-

|
L
® P8 PowmBieam CALCULATED TOTAL MW

f) osisot. USERS CONFERENCE 2016

System Loading Dashboard

Vaug

Current Weather u:

Fridun§2:28

Overcast
More Details »»
——
Feels like 30
1018w
NE 20 29 ee% 3 148 -
A [ e 69000 gm.38
Woe  Wanaguar Wty Svessore  Vsiblily Cosiimg Sumise Serar
Maoderate

Air Quality £3 Low sk UV Maderata  Pollen

Fri. Evaning Fri. Ovarnight
Mainty cies

dy w howers
o0 .
— .
Fools like 28 Fouls ke 6 Feals like 8
P.O.P) 20% P.O.P 0%
Rasng R’ain

Year To Date - Reliability Performance

Current Year to Date Index of Reliability =

2015 upto

Values are from Start of

First tornado of 2015 confirmed
in Canada. See the damage .

Sat. Morning

10°

|

+ When will it Rain or Snow?
Mare Datasis

.36

2.00pm Frite 2.00am Sun

Rain: 1-3 mm, higher amsunts in
thundersterms.

[=] wotch Live [ View Webcams

Sat, Aftarnoon

20°

Fouls like 20

P.O.Ps 0%
Raing

99.995%

Apr 30, 2015

© Copyrigin 2016 OSlsoft, LLC
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TS Transformer
Criticality, Health and Risk Report

@ Pl Coresight Z3& TS Transformer CHR
TS Transformer CHR

Transformer |Last 30 Days YTD - Current |Last 30 Days YTD
VX # | avaitability Average Average Rating Load Average Average

Owerall TS Transformers

00.00 100.01 % 100.01 % SOETIES MVA | ©.00 Mw
0o 100.00
oo

a.oo
3482

MTS1: JV. Fry
100.00 % SOISTIES MVA, AS.T1 MW

000 =% SOISTIES MVA 0.00 MWW 0.00

100.00 % SDISTIB3 MVA 28.53 MW

MTS2: AM. Walker
32486

100.00 100.00 % SOETIES MVA. | 21.75 M

100.00 % SOE7T/EI MVA 21.21 v

MTS3: D.H. Cockbum 2087

100.00

™
T2
™
T2 100.00
™
T
™

100.00
Ta 100.00

100.00 % SOIETIBS MVA 2554 MWW
100.00 % SDETIBI MVA 21.21 My

MTS3E: D.H. Cockburn Expansion

m™ 100.00 100.00 % [7SM00712S MVA | 25.77 MW

100.00 %  [7SM00/12S MVA | 25.97 My

MTS4: R.M. Fabro

HHHHHHUHBEL
HHHHBHHHEE

dlald|a|®|a|R]|a|®

™= 100.00

rmer |Last 30 Days YTD < Current | Last 20 Days
Availability Average Average Ratirg e Average

10000 %% 10000 % |7S100M125 MVA | 4325 MWW 41.50

100,00 %

100.00 *% 10000 % SOAETIB3 MVA 27.50 MWW 2402
=

RHTS1: Lazenby 1
100.00 %% TSN00M2S MVA | 41.60 MWW 3857

RHTS2: Lazenby 2

HHHE

100.00 100.00 % SOETEI MVA | 27.40 MWW 2373

Transformer |Last 30 Days ¥YTD - Current Last 30 Days
Vaughan TS Transformers TX # | "Availability Average Average Rating Load Average

o 100.00 100.00 TSHO00M2S5 WA | 51.10 MWW 3478

VTS1: Greenwood

100.00 = 100.00 TSM00M25 MVA | 51.10 MWW 3483

100.00 100.00 75100125 MvA | 2477 neww 3788
VTS1E: Greenwood Expansion

100,00 100.00 * TSM00M2S5 MA | 46748 MWW 3947

100.00 100.00 TSHOOMZS MVA | 4030 MWV 3082
100.00 100.00 TSM00M25 MvA | 35.50 MWW

VTS2: Torstar

100,00 10000 % | 75100125 MVA | 3855 v
100.00 100.00 | 751001125 MUA | 35.25 v

[ J——

VTS3: Lorna Jackson




Criticality, Health and Risk
A Criticality

— Add number of Customers w
e Station

. Risk
« Feeder (circuit breaker)

— Include potential number of customers affected during
an event in Pl Notifications and reports

% Health

M Inputs from CMMS

« Pl Data, Inspections, Maintenance and Failures
 From OMS to PI System to CMMS back to Pl Reports
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Pl ProcessBook — Station Single Line

P45 Station MVA: M I 84 ﬁ - — MTS4 Station Trends
- Station MV:
m@iﬂ 2, station Max Recorded MvA: [EEXT1 | R.M Fabro
Station Risk Index:
MVA: : P mva: EEER
W 22.17] L) & . Station Bus AVEI.IEDI.II.I:Y. Rark tn Main Mann MW
AP POSITION Station Transformer Availability: TAP POSITION
| (EEE AW xm - | R mw| [EXE
wx BEH x| o] N M| v EEE
15,15 | MVA: - MVA| wa| [EEE
A | oo 243.00 3
263,00 8 202.00 3 262.00
282,00 281.00
MT54 User Trend
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Information

Ime

-1

Real

IONS —

t

ICa

Pl Not

50

© Copyright 2016 OSlsoft, LLC
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PowerStream System Demand Report

Use Pl System to monitor the System Demand as it approaches and reaches
Powerstream’s “All-Time” peak and notify when it reaches >95% of all time peak.

PowerStream Demand Report

Py
Stroam -

Region Visualization Togale: Trends
l . . =) (= S N Alert: Overall Powerstre... | =m[ni=le| et
All Territory A i r

North Territory ¢ E ExShorteut Adobe PDF < &
South Territory 906 8 y From: PI-Notifications Sent: Wed 17,07/2013 4:01 PM

To: Vince Polsoni
% Power Provided 5 54 o % of Maximum o, % of Highest R o ce
by PowerStream bt Yearly Demand i Recorded Demand e <

e ] Subject: Alert: Overall PowerStream Demand Increase
North Temperature -3,

2013 Max PowerStream L Location: PowerStream e
Aurora 5 06, 97.2 Time: 17/07/2013 16:00

. Triggering Condition: Current Demand/Highest Recorded == 100
Markham 5362 39 ’
Richmond Hill

! d.

North Region Real TimeNovember Max Max

ighest Recorded: 100.02 %5
early Max: 100.02 %o

Penetanguishene
Thornton

Ready

dhest Recorded Demand: 1987 .244 MW
Yearly Maximum Demand: 1987.244 MW

Server Time © [
: ~_P_l oM Thank you,

Station Sustainment Department
PowerStream Inc.

\; | Email Notifications
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SCADA - Pl System — CMMS working as One

Pl Report

(High Water Alarm)

o-cf

B @ vt/ prpicore/comight/=/Displeys B2/ Surmp-Water-Luvel

- @ PICormsight

" & & -

@ sumewarerio| = o

nvou/a0na soaoar s (3h (6h (34 i [ima.
s kT3

kTS

Pl Notification

422:Robert Sump Water L

Message Adobe PDF

Q Reply E
5 Reply Al 28~

25 PrMotifications
Q To Manager

- Maove Tags
&~ Delete 3} Forward B+ | (31 Team E-mail = - =

Delete Respond Quick Steps [F} Zoom
From: PI-Notifications Sent: Fri 05/09/2014 6:26 PM
To: B vince: Polsoni
Ce
Subject: MS422:Robert Sump Water Level Alarm

eniiroan SCADA event)

Alert:
Sump water level for MS422:Robert is culfe

Thank you,
Station Sustainment Department
PowerSiream Inc

CMMS Alert

= Ty — TI7E8 7 TNe Poen T
Message | Adobe PDF a
4 Reply A3 PINGtifications Etd - ©
N 5 | D e 1
LN Ganeoyan T | o Mansger Mﬂ—‘ 0 | aor || 2
G- oame o | ok reameman |2 | Mave g | Eotng | Zoom
Detete Respond Quick Steps Move z50m
© Extra line breaks in this message were remaved.
= CASCADE Alert <cascade Dpoweratream,cax Sent: Sat06/09/2014 915 AM
To: | Vince Polsoni; | Brett Collicutt; | w Peter Fossey; | | Charles Harris; | Robert Rutledge
Sublect:  Alert Tor Equip: Robert / SUMPWELL /1735 7 < N0 Positions / <N Serial @ / <No Manutacturars

CASCADE Alert: Station High Water Alarm (SUMPWELL) The High Water Alarm has been
activated. Please arrange to pump out sumpwell. A MxOrder has been created in
CASCADE ta complete this task. Your supervisor will assign the task to a Station Mtce

E(from CMMS)

Eq T 1735
serial #:
Manufacturer: <No Manufacturers

Alert generated by [ (begin)

SUMPWELL ALERT HIGH WATER = TRUE (Current Value of "HIGH" = Threshold Value of
HIGH" for 1 times);

(end) ]

You can acknowlege this alert in Cascade.

:
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Pl Report (High water Alarm Cleared)
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CMMS Work Order

Comments | InfraRed

St Hours:

| Outof Service on: | [=]  Esthours:
SUMPWELLCH-Manual Fump € Back In Service On: | [=]  Actual Hours:
Corective Mice-Reparr | Activity: [Pronty2-300ays =]
[ | Account [Reguiar Pay [z] 5tdDurDays: il
I | Proleotia: =] Estourdays: |
Manuaiciose [=] OriaLocation:  Robert | Acworourpays: | o
|Station Haitenance  [+]  Generated By i di | an Bt Homtt | —
|Automatic: | Genersteaon:  [p6/0arzots | company Mxorder [ =1

| Calculsted On:  [15/09/2014 09:07 ]

&1 On Hola Reason: 1

AssignedTo:  [Rutiedge, Robert | scheaute Date:  [11/09/2014 1516 =1

Clossaon: | | clossaby: ]

Passport wio: | 1

Crasts Commenta |

automatically generated
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Current Outages By Region — Ice Storm March 24-25, 2016

Current Outage Information

Number of Current Qutag

System Demand

952 MW

e | | 31549 IR 44

Thornton
Curment Outapes | Customers Atfectad | Totsl Customers | % Customars Affectsd : .
2 2 464 0'4310% s : e
:'B:a:r'rie """
Thnr‘ntnn
|-2Deg C | 3 kmph Snow | '
Bradford 3
Cumant Outspss Aftecten| Totsl C 5% Affsctsd © 1
1 1 9304 0.0079% 1 Alliston T
Temperature | \ind Speed | Current Weather Conditions Bradford )
| 2DegC | 8&kmph Light Rain | — ‘Beston
Beeton 1 ]
Cument utspes | Customers Affscten | Total Customers | Customers affectsd Tottenham Aurora
2 37 1521 2.4326% S
Temperature Wind Speed Current Weather Conditions O
R Light Rai i i :
4 — - I“TlE}r:;ﬂenham = = | R"’f"“““ 't“” Maritham Currant Outages mmva“g'r'i" e Aftected
s B T T A st =k
Current Owtapes| Customers Affectsd ohcuihnmu‘% Affacted - ; Vaughan = e 3 1 11 100067 0.0110%
< 1 m1 2371 0'042_2% : S Temperature [ Wind Spesd | Current Weather Conditions
| -1IDeq cl s kmlph Light Rain | : i | -2Deg €| 12 kmph Light Rain |
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Outage Information Flow with Pl System

Pl Notifications _ o

And Circuit Breaker Operation Management System Outage Counts by Region

r N
—— — e = —— ~— ——
(S = 0 &%= ol Alert: MS305:HollyFd Circuit Breaker Operati,, |-l (=) (it - I LR ) A 9O R PI Alert: Qutage Information Update (/D by 100) - Message (HTML) =S|
Message | Adobe PDF @ [RERS—— @ Message | Adobe PDF
— From: PowerStream Outage Info <noreply @pomerstream.ca> Sent Mon Z2/09/20157:27 AM -
Curepy R |23 mMoveto: Ik T Rion S g 3 B 33 Moveto: 53 SRulest (3 Mark Unread a”}, Y
S Reply All G- | |53 To Manager - ﬁ « - | |5 To Manager - - ] Onetiste Categorize ~ -
§y- Delete | Move Tags Editing Zoom | Update Cutage # 736124 - Vaughan & Jun elete | Reply Reply Forward . —| Move Translate Zoom
3 Forward B - | |33 Team E-mail - - - = “All | &4 Team E-mail > - [ Adtions ~ | ¥ Follow Up ~ o ("
| 4 5
Dolete | __Recnond | Ouickcianc - Incident #: 736124 - Delete Respond Quick Steps 5 Move Tags 5| Editing Zoom
(17 & 5|+ PlAlert VIS2Torstan2l M2 Feeder Protection Operation Notific... o] ] Feeder: 21M2
- Customers Affected: 136 From: PLNotifications Sent:  Fri 25/03/2016 8:55 AM
LT Message  Adobe POF @ Cause: UK - Unknown To: 8 vince Polsoni
From: PL-Notifications Sent: Mon 28/09/2015 5:56 AM | Crew Saatus: Dispatched I Ce
To: Vince Polsori Time Outage Occurred: Sep 28 2015 T01AM Subject: PI Alert: Outage Information Update (/D by 100)
& Estimated Restoration Time: Sep 28 2015 11:00AM 5
Subject: PLAlert: VTS2Torstar:21M2 Feeder Protection Operation Notification Restored: Update:
i 3 g < i rks:
Location: VTS2: Torstar:21M2 E Predicred fuse operation st V36FA1003, Crews disparched There are currently 51 outage(s) affecting a total of 30709 PowerStream Customers
Streets Affected:
Time: 28/0912015 05:55:22 HANLAN RD, HIGHWAY 7, PEARCE RD, STEELES AVE, WESTON RD Nomer | Samber of p— FE— e——" pw—
ot For mare ion go to www 2 PowerQurages. You can also follow @PowerStreamNews Region || of || Customers || _Ambent || oo Region of || Customers || L8R |t ther
: Twitter for updates during major power outages. Outages | Affected || Temperatwre |l oonpion Outages | Affected || PSRN || oo ition
'VTS2:Torstar:21M2 Feeder Protection has operated and is now Tripped at28/09/2015 03:35:22. To hear restoration details call 1-877-963-6900. |Alliston 1 11549 -5°C Cloudy  |[Markham 2 6 0°C Cloudy
I 1 1 20 Cloudy i 0 0 1 Cloudy
Breaker Status: Do not reply to this message. I£ you have any questions regarding this service contact us at Aurora 2C Y 4c y
CustomerService@PowerStream.ca. If you ne longer wish to receive future Power Outage Notifications click Barri 132 12848 _oc Mostly  flo: v mond Hill || 5704 5704 1o¢ Cloudy
Breaker Status: Closed here, log into My Account Infa and unselect Power Outage Notifications in Manage My Online Account e Cloudy mond B ° N oudy
. [Beeton 4 39 _£C Cloudy |[Thornton 1 464 4°C Cloudy
Thank you, Thank you, Customer Service Department = =
Station Sustainment Department 5 5 -4°C Cloudy _|[Tottenham 0 0 -4°C Cloudy
Fowerstream Inc. B . PowerStream Inc. [King 0 0 2°C Cloudy |[Vaughan 3 3 2°C Cloudy
owerStream ityview Boulevard, Vaughan, Ontario, 9634
P St 161C Boulevard, V: Ontario, L4H 0A9 | 1-877-963-6300
o-Set Inst Overcurrent Protection: Normal www, ca|C S P ca
Trip Circuit Health Normal - For more details please see Outage Map
Number of Customers potentially affected: 1866 Thankyou,
ent Beparment
Thank you, am Inc.
Station Sustainment Department
PowerStream Inc. -
@  See more about: PL-Notifications.
@  5ee more about: PI-Notifications.

Link to view PI Coresight Report
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Continued Utilization of Pl System at PowerStream

« Corporate and Operations Dashboards
« Pl Integrator for Esri ArcGIS @esri
« Asset Analytics
 Failure Reporting
« Micro Grid Reporting
— 2 Micro Grid installations
e Upcoming Merger (more opportunities)
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Pl Integrator for ESRI ArcGIS

* New installation — March 2016
— In development environment
— Proof of concept / pilot project

— Used to demonstrate capabilities of leveraging Pl System and GIS
system (Esri)

« Overall very satisfied, lots of potential
— Initially a few challenges for a non ESRI user
— Pl Integrator for Esri ArcGIS easy tool to learn
— Fast learning curve with excellent support by both OSlIsoft and Esri
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Sample PI-ESRI Reports

+ ArcGIS Online
=" W N A “» ArcGIS Portal
I B ransifqg_r’ner L0ad|ng_.
beh \Ma \ Users of ESRI reports:

« System Planning
« Engineering
» Operations

» Other reports:
Outages with Weather
Radar and Wind
Transformer Health
High Water Alarms
Number of Circuit Breaker
Operations in Last 30 days

: ‘.fz" PI Integrator for Esri ArcGIS
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Ice Storm March 24, 2016 — Pl System Benefits

« Up to 50,000 customers affected

Q Used Pl System and PI Notifications to monitor system
and station equipment

— Number of outages and Customers affected by
Region

— Breaker Operations

— Transformer de-energization/energization

— Protection “trips”

— Battery charger status and battery voltages Ksins
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Benefits of Pl System

« True Condition Based Maintenance enabler
« Maintenance Optimizer
« Key to Asset Management Decision Making
 Innovation stimulant
 Instant Information to those who need it when they need it
* Fast learning curve

« OSlsoft YouTube, Manuals, Support, Training
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OSlsoft Pl System: Equipment Failure
IS Not an Option

COMPANY and GOAL

PowerStream Inc is a progressive distribution utility Sf,,-,eoﬁ v

company that focuses on operational efficiencies in order to
optimize maintenance and minimize equipment failures.

v R
RESULTS

Operational data only available Used the PI System as a System and equipment
for Control Room Operators means of enabling condition awareness
and not available for other } corporate system to allow } increased across complete
business units access to operational data. organization.
+ Data not available on corporate * Implemented PI System and built P! + Improved System Reliability
network Reports
+ Could not easily access data © [MEEitE i) (MU S (0 SR « Increased Equipment Availability
. - condition based maintenance
 Archive difficult to access and
query » Developed PI Dashboards to cater to

specific audiences. » Savings in OPEX Costs
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Contact Information

Vince Polsoni
vince.polsoni@powerstream.ca
Manager Station Sustainment

PowerStream Inc.

MTS#4 Fabro TS
iscott Court, Markham, ON

@ osisoit. USERS CONFERENCE 2016 © Copyright 2016 OSlsoft, LLC G




| am calling
Let's get a my brother

Pl System

Ron
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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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http://ddut.ch/osisoft

2argLCH B

Danke |
Merci Gracias
Thank You
HOhES
Cnacubo Obrigado
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