The Path to Intelligent

Maintenance with the
Pl System _

Embracing Digital Transformation g™
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Discover the possibilities
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Industrial Development — Industry 1.0to 4.0

CONNECTIVITY

‘Smart’

| technologies;
w Cloud computing;
Big data;
MECHANISED MASS PRODUCTION AUTOMATION Networked

PRODUCTION | Assembly lines and IT and machines and
Steam engines electricity electronics processes

The stages of industrial development
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Digital Transformation Evolution / Big Data — Lego Style
- ~1.5 Billion sensors worldwide and growing
- +400 Billion Lego bricks
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Agenda — Intelligent Maintenance with the Pl System

— Intelligent Maintenance at Alectra

— [1OT and Condition Based Maintenance

— Technology and Innovation
« Pl System Data and Reporting Methods
« Pl System Dashboards

s

alectra

Discover the possibilities
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Where are we?

Ontario
1,068,587 km2

alectra

Discover the possibilities

Alectra Service Territory
* Located just North and West of
Toronto, Ontario, Canada

« 1800 km2

.« 15 Communities i

« 1 million Customers M, O S, iz

* 3.1 million Population

« 4750 MW Peak Demand s

«  $3.56 Billion Total Assets - .
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Masters at IIOT - Generation / T&D
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Asset Management
Operations
Reliability ‘.,
Safety

SCADA / OMS m (‘ OSl-o.
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Station Assets — “Transforming our World”
e

alectra

alectra (b ﬂ |
3

er the possibilitie

alectra

er the possibilitie

@ osisot. USERS CONFERENCE 2017 O O @ @osisoft  #0SIsoftUC  © Copyright 2017 osisoft, LLc 7



The Alectra Intelligent Maintenance Plan

The Plan
/CEscade” ‘ .
| e j
:_’7@ \\%, @@ ; L (Reliability Centered Maintenance)
2| [f Ao (B2) = !
BV ==, g0 mmm) \ cov
rL‘ﬁi _ smf; — ‘ | 100% of work (PM) On Condition Task
'M,},w EL M E 5 IS time based No Scheduled Maintenance
B 3. M -

Scheduled Restoration/Discard
Failure Finding
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Intelligent Station Maintenance at Alectra

— Leverage CMMS and PI System
— Risk Based - Condition Based Maintenance (pi system and CMMS)
— RCM2 methodology incorporated in CMMS /
— Instant Information

* PI Notifications (Real time)

« Alerts from CMMS System

* Pl System Reports, Dashboards
— Automatic Triggered Maintenance Work
— Situational Awareness
— One source of data
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Understanding Failure Curves
The “F Curve” is the One to Watch

2 % .
4° 11 % Probability of :
B failure connected to 3

operating age

5 %
c T

5

7 % 0
p 68 %
F
0, ida
14% 89 % Probabiliy of Source: RCM Il by John Moubray, Industrial Press Inc, 1992

£ I failure not connected to

operating age
68 % *  Premature random failures
° -
J « Often after Human Intervention
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Condition Scoring Using Potential Failure “PF” Curve

Condtion Scoring Matrix

‘ New
@ Used

@ Potential Failure

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

Resistance to Failure
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Pl System at Alectra — Transforming Our World

Implementation —5000-tags; Pl.PracessBook, Pl DataLink
— Justified as part of Computerized Maintenance Management System (CMMS) implementation strategy
2013 to 2015 g
30,000 tags
Interfaces (CMMS, OMS, HTML, UFL)
Pl Asset Framework, Templa_tes

PI Notifications s
Performance Equations, Dat@
Dashboards (PI Coresight and PI WebPaﬂs)w I A
» Operational Reports (Pl ProcessBook; Pl Core ght PI DataLlnk Pl WebParts)

2

e d

Pl System Upgrade including HA
Event Frames
Pl Integrator for Esri ArcGIS

T
D0 uD DD atan
ABADaDaDa
PePi0a0uda
400 A04040
“Pu0upatuge

LI BT ]
“0ubagate

“haBaBa0
LTI T ]
L EL Y

v
a0
“0ana

Utility Merger (add new assets)
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Pl System Products used at Alectra

High Availability “HA”
p 3 Pl Server 2016 R2  (x2)
Pl AF Server 2016 R2 (x2)
a I eCtra Pl AF Analytics 2016 R2
Pl Coresight 2016 R2
Pl DataLink 2016
Pl WebParts 2016

30,000 tags PI Notifications 2016 R2

) Pl System Management Tools 2016 R2
(and growing) Pl System Explorer 2016 R2
Pl Asset Framework (AF)

+ Templates

+ Element, Notifications, Event Frames

Pl ProcessBook 2012 SP1
Pl HTML Interface
Pl UFL Interface
Pl RDBMS Interface
Pl Integrator for Esri ArcGIS 2015

J

Discover the possibilities
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Leveraging Pl System at Alectra

Interface to multiple databases/systems
— SCADA, OMS/CIS, CMMS, MicroGrid
— Integrators: PI HTML, Pl UFL, PI RDBMS

— Pl Integrator for Esri ArcGIS =
* Pl Asset Framework, Performance Equations and Asset Analytics
* Future Data and Forecasting %
 Event Frames
* Operations Dashboards (Public Monitors, Tablets)
Pl Notifications to targeted stakeholders
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Improving T&D Maintenance with the IIOT the Pl System Way
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The Alectra Intelligent Maintenance System Key Components —
A marriage made in Canada (Alectra) r—-v—-cq
= WELCOMETO

« Systems working together are key to IM Success CANADA
— Tracks assets, Maintenance history and Costs  , - g
— Trigger maintenance tasks based on condition or events'
— Interface with Pl System
— Prioritize maintenance work — Criticality, Health and Risk
Pl System
— Data collector, Speed optimized
— Real-time analysis

— Easy reporting, easy interfacing, enabler of IOT
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lIoT - Condition Based Maintenance - Data Flow

Station Equipment Sensors E' Rﬁgortz Reads
‘ asnpoards —
Analog & Status Data (Real-time) Patrol

Customer Info
System
~

EIE
Outage Mgmt

~—

System
_ Firewall Firewall
‘-_________/

Internet Pl Notifications CM Alerts
(Real-time) (delayed) y
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Embedded Sensors of an F1 Race Car — Optimization

Create/Send Message

ﬁ \
Display Steerlng Wheel

E Torque Contro\unlt
00\ T
\

Drag Reduction Sy»lcm Ignition Con(rols

Linear/Rotational Movement .
mﬁ RS e Penen

Slqnals

- '
Angular Posmo,(ng
Pressurg Mgmnt .

’ @ o*
() . Alternator

esistance Control ‘ ‘
e

Telemetry

".-..\

Embedded Components of

an F1 Race Car /
/

Air R
——
_—
Electronic Control

(3
®
.
I /amy Weather System
Nk,

Interface Unit

@ osisot. USERS CONFERENCE 2017 O O D eosisoft  #0SIsoftUC  © copyright 2017 Osisoft, LLC 18



Embedded Sensors of a Power Transformer at Alectra
Over 100 sensors/monitoring points on a typical station power transformer

OLTC Temp, Self Drying
Breathers

Pressure and

Controls \

_ ‘ 4 = B oil
Dissolved . r . & 3
Gas Analysis _Emmmnd st Lt Temperature
Cooling Fans ) k : i/ b Bushing
: | Monitoring
Transformer / \ GIC
Protection MVA, MW, KV (Solar Storm)
and Amps
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Sensors - Equipment Monitoring — Key building
block for successful Intelligent Maintenance (CBM)

P

Transformer Self Drying Breather Bushing Monitoring Systems Tap Changer Oil Filtration
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Sensors - Equipment Monitoring — Key building block for
successful Intelligent Maintenance (CBM)

7 Gas Dissolved Gas Analysis Transformer Monitoring Relay Hydrogen Gas Monitor
Monitoring Unit
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SRR V1S3 Jackson TS 225C1 Capacitor Room Monitor Report_v2

[ T53: JACKSON TS 225C1 CAPACITOR ROOM MONITOR REPORT
S — [ P —
S— - p— N ——

Capacitor

White Phase

CAPACITOR 2 WHITE PHASE MIDDLE ROW TEMPERATURE Temperature c

35 . —
25 LA A f"u-' . 20 |current
2 _ﬂ“‘LLH.L'M (ni h ——t 7-Day Max 21

10 Status

D L
12/05/2016 1:15:03 PM 12/06/2016 1:15:03 PM m

CAPACITOR 5 WHITE PHASE MIDDLE ROW TEMPERATURE Temperature c

L 1 <
W‘“ lq*’ A ° Current
VA oo “ e " ' 7-Day Max

Status

* Monitors temperature of Switch Contacts, Switch Bushings, Individual Capacitors and Room
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Integrated Products
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http://www.filmaxinc.com/#/home
http://www.filmaxinc.com/#/home
https://www.selinc.com/default.aspx
https://www.selinc.com/default.aspx
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiorOORuZXKAhWDGj4KHZHQB0kQjRwIBw&url=http://www.dcsolutions.ab.ca/products/index.php/directory/chargers.html&bvm=bv.110151844,d.eWE&psig=AFQjCNFtPgltC6_6lBzChZr8F2pUoY9KzA&ust=1452178628252829
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiorOORuZXKAhWDGj4KHZHQB0kQjRwIBw&url=http://www.dcsolutions.ab.ca/products/index.php/directory/chargers.html&bvm=bv.110151844,d.eWE&psig=AFQjCNFtPgltC6_6lBzChZr8F2pUoY9KzA&ust=1452178628252829
https://www.morganschaffer.com/
https://www.morganschaffer.com/

Integrated Expert Systems — Transforming our World
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O] (Sensor aata action - Rea e lranstormer OI1l Ana

Relati p T
. . H . W
TS Transformer Report: MTS3E:D.H. Cockburn Expansion:T3 4
L p— | Last Updated: September-07-16 2:51:18 PM A
Back to Main Me Weather Report \| Radar Map \| Transformer Picture \l DGA Report
ents of Interest Apparatus Type: Transf Station Values TransformeRValues Ambient Temperature  Qil Temperature
Serial Number: 9703 3
o ! 77.85 MVA 73.59 MW 38.84 MVA 36.84 MW 32.0°C 41.70 °C
Manufacturer:  Pauwels
Heat Trend o] glmment Transformer Temperature
e e e tooe T e i @  HY Winding
i Temperature
b H ¥ Status
oc i "
= oe oc oe oc oc | ve LV Winding
32.00°C 41.70°C 4380°C 4520°C 44.40°C NO DATA NO DATA Temperature
o Ambient oil Calisto Ol HV Winding LV Winding Winding Winding T Status
b T T T T T T T
ockbum Expansio Cooling Fans Oil Pumps
g Stage/Group 1 2 p1 g 2
by 10| :
b g ' Mode: Mode:  Auto
0 .
azen 31/08/2016 2:51:18 PM 6,8, 700 days b & 0710912016 2:51:18 PN Rupalog Mot Huupleg — Rusnng
D Power Trend Transformer  Station MVA Transformer  Station MW CHR Values:
< 8 MVA Mw
d eob, 20MVA ;oA gy o g 2008 Criticality
o . i
P AR N A N e = E— | &9 Ll
] A e N 7 o owa oww il omw
o S R i ‘ 73.59 MW e
31/08/2018 25118 PM  ©, . 7.00 days WM 07/09/2016 2:51:18 PM. 38.84 MVA 77.85 MVA 36.84 MW - Health
e Tap Changer Position Trend i Tap Changer Tap Changer
n . e Tap Changer Position Temperature il Filter 7500
I }‘"\'* o Nt 1ooc < U
W e / / : O Risk
), & SN R .
] o Normal
31/08/2016 2:51:18 PM 0.9, 7.00 days I+ 07/09/2016 2:51:18 PM Fapostion 15 40.60°C '
LV Winding Current Trend LV Winding Current , . - - )
500
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Intelligent Maintenance Example
Dissolved Gas Analysis in Transformer

() Procassgack - (1€
e Ean v

s Insen Tots Qo Aronge Window Hel

e
=

R e -
O LV A @R EE o o -

S Dally SynCh
X J._‘ L or On Demand

l_

5

Transformer Problem Identified
(Health and Risk Increase)

Pl Notifications, CMMS Alert and
Auto Generated CM Work Order

@ osisoft. USERS CONFERENCE 2017 o G @ @osisoft #OSIsoftUC  © Copyright 2017 OSlsoft, LLC 20



TS Transformer Oil Condition Report

O PI Coresight
Richmond Hill

RHTS1:Lazenby 1

RHTS52:Lazenby 2

Main Tank - DGA and Moisture Analysis daily .. -
Main Tank - Fluid Quality yearly

OLTC - DGA yearly

@ osisott. USERS CONFERENCE 2017

J4L TS Transformer DGA Report_v2

DGAEM oi sture
Test Diate

6292016 3103100 PM

SM02016 12200200 A

6292016 3103100 PM

SMA02016 12200200 AM

6292016 3103100 PM

SMA02016 12200200 AM

6292016 3103100 PM

SMA02016 12200200 AM

0O O @ eosisoft

Fluid
Guality

AdtocDispay, . [1] @

Fluid Guality
Test Date

TRA12015 12200100 AM

SM0R2016 12200200 Ak

TR120135 12200100 Ak

SA0R2016 12200200 AM

TR120135 12200100 Ak

SA0R2016 12200200 AM

TRA12015 12200100 AM

562016 120000 AM

SA0R2016 12200200 AM

562016 120000 AM

6/292016 30500 PM

782015 120000 AM

SE/2016 120000 AM

SK6/2016 120000 AM

6/29/2016 30600 PM

782015 120000 AM

SE/2016 120000 AM

#OSlsoftuC

562016 120000 AM
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Sensor Data used to Trigger Maintenance Tasks

Ho

* Transformer:
— Dissolved Gas and Moisture (Oil Condition)
— Loading, Oil Temperature
— Tap Positions (monthly max and min and if passed through neutral)
— Tap Changer Oil temperature vs main Tank Oil Temperature
— Bushing Monitoring Power Factor & Capacitance
— Geomagnetically Induced Currents (GIC)
«  Circuit Breaker:
— Operations in last 24 hours and last 6 months
— Low SF6 Gas Alarm - e
— Fault Current and Max Amps  § [l
« DC System:
— Low Battery Alarm
«  Station:
— High Water Alarms
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Visualizing Real-Time Asset Health - Pl System and CMMS

Risk Function of Criticality and Risk

CMMS
Maintenance Program Performance
| Pl System and CMMS Data
l Hgauh l Equipment Condition
Failures, Equipment Status
Number of Customers per Feeder/Station
Number of Open Work Orders

Age
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TS Transformer - Criticality, Health and Risk

G Pl Coresight J&L North MS Transformer CHR_v2 B4 Ad Hoc Display m | vincePoisoni | @

alectra North MS Transformer CHR

All North MS Transformers

Alliston

MS331:14th

Barrie . ) YTD 5 YTD No. of Open
woorsmenon |+ [J Crificality| Health | pyorane | RISk | ovarage Work Orders

28.95 28.85 2895 28.85 1

MS302:Saunders
MS303:Ferndake Sou m

=l

MS304:Big Bay Point

=

MS432 Fletchd

MS305:Holly
MS306:Litle Lake
MS307:Huronia

48.95 48.85 4895 48.85 2

=

MS308:Park Place

]

48.95 48.85 48495 48.85 2

MS309:Painswick

MS402:Anne Temp

42.35 41.92 52.94 52.40 1

MS407:Cundles Ea: MW 4 W L4 0.50 -0

MS408:Cundes West | T EER N ET [T R 101.70 58.85  58.95 5885
MS410:Femdake 100.00 % EXEETIrEE 2625
100.00 % 5MVA 1.37 MW 1.00 61.70 61.24

MS414: Litte 1woo0 % | 100.00 % | 5 MVA 1.83 MW 1.48 MW 1.50 MW 050 42.50 21.25

[ 302017 12006 Am | [ & [P

Bradford

MS321:John
MS322:Melbo

MS323:8th Li

M5404 Biake
MS405: Brock

ER
£

RRRRRRRRAAAN)

MS406:Burton

MS324 Reags

Penetanguish
MS411 Innisfil

M5412:Johnson MS422:Robe:

MS413:Letitia MS423:Belisk

H
| hIINIIh

‘ MS424.Cente

!

| anopo7ozo06am |
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How Pl Asset Framework is used at Alectra

Pl Asset Framework (AF) (2016 Upgrade)
— Key Station Equipment and Distribution System Assets
— Outage and Other Event Information
— Maintenance Program Performance '
« Equipment Type and Maintenance Task ;:ﬁf:-
Pl AF Elements 4
— Attributes from Pl Tags, CMMS, OMS, CIS, Web pages (HTML) and UFL
— Longitude & Latitude (for ESRI Map Reports)
Library
— Element Templates
— Notification Templates
— Event Frame Templates
— Tables (from OMS, CMMS)
— Analysis
Notifications
— Over 1600 notifications enabled and growing
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Pl System Explorer — Pl Asset Framework (AF) — Alectra

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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TS Transformer Report — Pl ProcessBook

Links:

*  Weather report .
Equipment +  Radar Map Link Pictures External Database/App

Attributes

TS Transformer Repcort: VTS2:Torstar:T1

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

Weather Report Radar Map Transformer Picture DGA Report

= P — Apparatus Type: e Station Values Transformer Values Am Temperature emperature
AF Elements ER] Serial Number: 2 84.85 MVA 78.30 MW 42.49 MVA 39.60 MW 3.2°C
[Aer
= Name =at Trend L rmmeemre Transformer Temperature StatUS

| @ MTS1JV. FyT1
= @ MTS1JV. FyT2
= G MTSZAM. WakerT1
H @ MTSZAM. Waker:T2

Animations

® & MTS3:D.H. Cockbum:T1

®m & MTS3:D.H. Cockbum T2

@ MTS3ED.H. Cockbum Expansio| Oil Pumps

= & MTS3ED.H. Cockbum Expansio| 1 -2 o ]

= & MTS&RM. Fabro:T1 |

= J MTS4R.M. Fabro:T2 I 3

Tr d = @ RHTS1Lazenby 1:T1 .

e n S \ = @ RHTS1Lazenby 1:T2 Running Running Ho Data No Data G au ges

2:Lazenby 2:T3

m @ RHTS21a2 Tran';(:;mer Station MVA Trarﬁ\f:\)’rmer Station MW CHR Values:

= & VTS1Greenwood:T1 " Criticality

= & VTS1Greenwood T2 .

= & VTSIEGresnwood Expansion:T- ! % Heath and RISk
42.49 MVA 84.85 MVA 39.60 MW 78.30 MW

Health

: . - ” Tom oo - Index
m  yTS3:Loma Jackson:T1 Tap Changer Position Temperatare Rl

| & VTS3:Loma Jackson: T2 107

Scan Off
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Pl Coresight / Pl ProcessBook Reports - Alectra

System Demand Bus Avalilability

System Outages (Regional) Circuit Breaker Status and details

Station Performance (Risk) GIC Monitoring

Station Loading Sump Water level

Equipment Health & Risk Station Building Temperature

Transformer Primary Switches

* Loading Equipment Failures (history)

Winding temperature Maintenance Performance
Oil Temperature and Cooling DC System Status

Dissolved Gas and Hydrogen ) _
Cooling MicroGrid
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Real-Time Equipment Reports

PowerStream Pl Reports

System Reports Transformer Reports Circuit Breaker Reportis

System Demand Report b | Craetecal MS Circuit Breaker Report
TS Station Performance Report MS Transformer Report TS Circuit Breaker Report
TST fi R rt
MS Station Performance Report e MS Detailed Circuit Breaker Report

GIC Meonitoring R rt
SN ESsea TS Detailed Circuit Breaker Report

UFLS Report
SF6 Report

Station Transformer Availability Map

TS Qil Temp Report
Tap Changer Report
Morth Station Building Temperatures "
Tap Changer Position Report

TS Station Cooling Report

Hydrogen Gas Report

Smoke and Fire Report

Morth Traid Load Report

Single Line Diagrams Switch Reports DGA Reporis
Primary Switch Report | op=m | MS DGA Report

TS DGA Report

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

DC Systems Reporis Bushing Monitor Reports

WTS1: Greenwood North DC Systems [ op= | Combined
South DC Systems | o= |

CHR Reporis Distribution Avtomation Scheme Report
TS Transformers | op=m | DAS Report

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

South 230 kW Layout

Morth 230 KV & 115 KWV Layout
Capacitor Room Report

WTS3:Jackson TS Capacitor Monitor Room Report [N

44 kW Penetanguishene
44 K\ Alliston, Tottenham, Beeton
44 kW System Bradford
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230kV Transmission Supply Status Report

O Pl Co resig ht 230KV Layout v3(Coresight version)

22/09/2015 7:44:58 AM 22/09/2015 3:44:58 PM

R
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Pl ProcessBook — Station Single Line

n&m b
Closed
e EERE &
MW AL
TAF FosITION: B —
| (EEE
B |Gy
4 |

Station MVA:
Station MWV:

Station Max Recorded MVA: JERXT

Station Risk Index:
Station Bus Availability:
Station Transformer Availability:

MTS4 Fe=s

R.M Fabro

Rark tn Main Mann

nw: B

MW
M| e
IMVA,
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MTS4 Station Trends

MT54 User Trend
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Substation Interconnection — Load Transfer Report

MSID2 rﬂ.\\-\.r J MSXxXx - Station Availabdity = 100
BN NOERE

Msxxx :0<Station Availability < 100

10.45_20MVA ™, ® /10.34 720 M SR - Bt A
T - V. ity =0
"'.f 2 20% " M AL -1 A: Current Transformer MVA
4 f [ A‘%%WA B Rated transformer MVA

C: Current Load MVA %
DMVA  D: Triad Total Load MVA
M5303 : Triad with 0 station OUT
FERMOLAL E BOUITH
BEE CHONIGA,

4 B  Triad with 2 stations OUT

: Triad with 1 station OUT

: Triad with ALL 3 stations OUT
: Station Cooling ON
ME10T : Station Stage 1 Cooling ON
HIRORLA, : Station Stage 2 Cooling ON
T 75 MONVA : Station Cooling OFF
T '50'!"-.- - NO DATA
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Station Performance Metrics (Example)

MTS4
R.M. Fabro

Overall TS Station Performance

|I
[ SstonRskingsx 0|
[ Transomer Avaibity 00|
| Bus Avaiability

| Bus E Avaiability

| Bus E Voltage
|
|
|

RHTS1 RHTS2

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"

Bus £ frailability

Feader Breakers Closed (%)

Multi States

Siafion Risk Index A5 625

Bus C Voltage 832
Bas O Awailabiliny

Bas O oltage

Feader Breakers Closed {7%)

Performance
Indicators

(Performance
Equations)

Algorithms

(Performance Equations)
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Station Availability (Risk) Report

@ Pl Coresighf m Station_Performance_Summary_Report_v1 E¥4  Ad Hoc Display m (7]

C Station Performance Report

Overall Station Performance

Overall Station Risk Index 97.73 % . Station
Performance

Overall Transformer Availability 95.45 % . Values

Overall Bus Availability 100.00 % .
Feeder Breakers "Closed" 100.00 %

TS Station Performance

MT31 MTE2 vTs3 uTS2 MTS3
JMLFY AL Walker Lama Jackaon Toratar JH. C

MS Station Performance

sig Bay
Conoord
- . ﬂmﬂﬂﬂﬂnﬂ

Faincniok Fark Fiaos Faiorson

M S il ﬂﬂ

Q) osisot. USERS CONFERENCE 2017 O O ® eosisoft  #OSIsOftUC  © copyighi 2017 oot LLc



/
Station Transformer Availability -:&.

Pl Coresight 2016 R2 ~

O PI Coresight S O rewoispy | [
@ Display: Overall Station Transformer Availabili. .. « Ad Hoc Displa
'8

203040 i Gﬂmﬁn PS:PowerStream:OVERALL TRANSFORMER AVAILABILITY
27N 94186 %
0 L 100
50
20 PS:South:OVERALL TS TRANSFORMER AVAILABILITY
10 90 100 %
] -100

n L, PS:PowerStream:OVERALL MS TRANSFORMER AVAILABILITY

o s 92188% [ .
D . % 9, PS:North:OVERALL MS TRANSFORMER AVAILABILITY
‘E? (%0 97.561 %

MO PS:South:OVERALL MS TRANSFORMER AVAILABILITY
13 \ 3%0 82.609 %
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Feeder Availability Report - Risk

=] T PI Alert An update on BARRIE M5 EREAKER Performance - Message (HTML)

File Message

Pl-Notifications Vince Polsoni
PI Alert: An update on BARRIE M5 BREAKER Performance

Update:

One or more thresholds have been exceeded by BARRIE M5 BREAKER at 3/2/2017 4:30:25 PM Eastern Standard Time (GMT-03-00:00)-

| | Number of Incidents||Threshold|
ILast 30 Days|| 3 | 3 |
[Last 60 Days|| 3 | 4 |
[Last 90 Days|| 2 | 5 |
|y | 2 L NA |

Number of Customers fed by this Feeder 15 1354

For more information please see Hydro One TS Feeders Operations on DPDs

Thank you,
Station Sustainment Department
Alectra Utilities
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Station Transformer Oil Temperature Report

Station TS Transformer Qil Temperature Report

Back to Main Menu Date & Time: 19/

Lazenby 2 J.V. Fry AM. Walker B D.H. Cockburn C

T3 T4 T1 T2 T1 2 M o T T2
Power 41.60 MVA 44,10 MVA Power 33.95 MVA 34.48 MVA Power 26.55 MVA 23.57 MVA Power 48.95 MVA 0.00 MVA Po
Qil Temp Status Normal Normal Qil Temp 36.40 °C 37.70°C Qil Temp 40.50 °C 39.70 °C Qil Temp 39.40 °C 27.70°C il
Ambient Temp 2517 °C 2517 °C TC Oil Temp 30.00 °C 30.10 °C TC Oil Temp 2550 °C 25.40 °C TC Oil Temp 27.80°C 25.70 °C TC
Fans 1/2 On,-"On On,"On Ambient Temp 2517 °C 2517 °C Ambient Temp 28.30 °C 28.10°C Ambient Temp 31.10°C 28.20 °C Am
Fans Group 1/2 on/ off onj off Fans Stage 1/2 on f off on f off Fans Group 1-4 _ Far

AM. Walker:T1 Values

@ osiot. USERS CONFERENCE 2017 O OO cosisoft  #OSISORUC o conyrant 207 Osis i



Transformer Online Bushing Condition Report

Doble IDD: Secondary Bushing Monitoring Report: MS309:Painswick:T1 Doble IDD
Date & Time: 19/07/2016 3:47:20 PM

Bushing Monitor

Daily Capacitance Change

Daily Power Factor Change

Critical Moderate
Emor Emor

Minor: Mormal
Moderate:  pormal

Severe: Mormal

Minar: Normal
Moderate:  Normal

Severe Normal

Nioma

Secondary Bushing Data Values

Primary Bushing Data Values

PR VAV AN

WAL AN SR AN
¥ &

14.00 s b 2 190072016 T46-19.163

f.A

QS072016 34619179 PM

1400 a2 190072016 46191

X3 Capachance

-

]
GSNI72016 34619194 PM

14.00 e - 2 190072016 T45-19.1

Bushing:

Capacitance:

Power Factor:

E E E s 2 - S

Current:

Bushing:

- =

M = %]
] il
= =

- =

Capacitance llo Data
0.52 pF lo Data
2.48 ma]

Power Factor:

Current:

Phase Angles

Phase Angles

Power Facor
»

— =

e —

CSAT2016 S4E19.179 PM

1WOTIE FAE19.179 PM

B 1400 cays - o
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230kV Primary Switch Performance Report

e Pl Coresight Z24 Primary Switch Report B4 Ad Hoc Display m (7]

l Power > Power 230 kV Primary Switch Status
Stream / Stream

wC lelemetryFailed
Return to Main Menu .

Date and Time: 15/09/2016 3:=
VA UGHAN VTS3: Lorna Jacks

. P T1 V4
st VTS1: Greenwood

e 0sed O Open
Last Opened:

N
f 102413 10-Sep-16 06:31:
Last Closed 1 v71P T2 v75p 7 16.48.04 19-Jun-16 13:39:1

Days Since O Ststus

1 5
Criticality: ~ *

@ Ciosed @ Ciosed 170

Health: Last Opened ) : | 3

=N '1(;3 084229 | 20-Aug-16 005556 %4257

Risk: YV = g Z [ .
=¥ | " Days Sixce Operagion: 176 | 8:30-41 16 16:17-40 161.09

| 160.958
Critic n \[ ‘ ‘ 3
7/ ﬁ;a,,,,my | e ] | MARKHAM

e 649 ‘ MTS1: J.V. Fry
YTDAVEfage

| visp T1 P21R
| Risk | Closed @ Closed

\ 0-16 09:27:14 9-Sep-16 07:47:3
-16 15:52:32 10-Sep-16 16:11:1
\/ YD Average - P
I’ 5
¥ 1.2
L¥ofO }
i Pen Work Orders ‘ 76
R Y e —— - 76
Risk L s—— 912
1 YTD Average: > = 1.2
0

# of Open Work Orders:
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Pl ProcessBook Reports

Tap Changer

Oil Containment & Sump Pump

A4 O Containment and Sump Pump Waer | evel St

s Report EZ4  AdHoc Display m | vince Polsons |

Power Transformer Tap Changer Report

Transformer Stations

Stream

MTST:0V. Fry-T1 MVA

16/11/2013 11:40:00.512 AM

Back to Main Menu | Last Updated: November-29-13 11:40:14 Al

MTS1:J.V. Fry

Station Transformers.
tation MVA

NG DATA

High Oi
Low Oil Temperat
Tap Changer Oil Lovel

—1 + AL

7.00 days 22/11/2013 11:40:09.612 AM

Richmond Hill

MTS3:0.H. Cockburn

MTS2:A.M, Walker

Cockburn Expanzion

P

North DC Systems Report

Back 1o Main Menu

MTS4:R.M. Fabra Average KV

Alliston Ambient Tempe

Last Update November-20-13 11:50:38 AM Sety  Hahiiow Grewna
Voltage  Alarm ¥

MS321 John Temperatures and Battery Voltage
3 Mo Data

180|

100

22/11/2613 116038 AM

21:John Ala

AT Y GF FA
1 BATTERY CHARGER OR AC RECTIFIER

[ N
Ambient
HighfLow

O, 7 00 days b ¥ 20/11/2015 11:66:36 AN

O 8 7.00 days AP 2™  20/11/2013 11:60.36 AN

MB402:Anne Temp

osisoft. USERS CONFERENCE 2017

© PI Coresight

alectra

305 Holy
S

MS315: Mary

MS415:Mary

S Py Voo Lol

MIS3E:D.H. Cockburn Expansion

s g Vowter ol Wi

RHTSZ:Lazenty 2

w0 P Vewier vl

VIS2:Torstar

Updated Novombe

261

MSI06:Litthe Lake

T Pump Ve Lol

MSIIN 141N Line

S Pump Vowins Ll

MS419:Perry

o P Veior Lol

TS Station
MIS4RM Fatxo
g P Weker Lol

VISt Greemwood

S P Welor Lol

VIS3:Lorma Jackson

Kburr

Oil Containment & Sump Pump Water Level Status

[rTTRT—
S P Wt el
MS336:Patiorson
S Py Wi Lol
MS422:Robert

e P Vo

RHTS1:Larenby 1

(000000

0O O @ eosisoft

#OSlsoftuC
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© PI Coresight

Display: MS Transformer Hydrogen Gas Moni... (read-only)

D 0ssil = 6
Mot Not Mot
Installed Installed Installed
Anne North  Saunders Femdale South Big Bay Point Holly Little Lake Huronia Park Place  Painswick Livingstone John IMelbourne 8th Line Reagans _
MS301:T1  MS302:T1  MS303T1 MS304:T1 MS305:T1  MS306:T1  MS307:T1  MS308T1  MS309:T1  MS3M10T1  MS321:T1 MS322T1  MS323: 71 MS324T1
® Alam @ Alarm @ Alam @ Alam
) Not ) Not Not ) Mot
® Warning @ Wsming @ Warmning @ Wsrning e
@ Monitor, @ Monitor, Installed @ Monitor, Installed Installed @ Monitor, Installed 6 @
oth Avenue  14th Line 14th Line Patterson Patterson  Anne Temp Blake Brock Burton Cundles East Cundles West Duckworth Innisfil \ QT
MS330:T1 MS331:T1  MS331:T2  MS336:T1  MS336T2  MS402:T1 MS404:T1 MS405:T1 MS406:T1 MS407:T1  MS408:T1  MS409:T1 MS410:T1 MS411:T1 Q}
Not Not Not ® Alam Not
Installed Installed Installed ® warring Installed -
@ Monitor,
Johnson Letitia Little Mary St. vincent  Wellington Perry Fox Robert Bellisle Centennial  Dufferin Fletcher Nolan
MS412T1  MS413:T1 MS414:T1 MS415T1 MS417:T1 MS418:T1 MS419T1 MS421: 71 MS422:T1 MS423.T1 MS424:T1 MS431:T1 MS432:T1 MS834:T1
Intellix GLA 100 ®
e Hydrogen Concetration = 500 ppm (OR)
Rate of Change = 50 ppm per 24Hr
Alarm u ppm p
.Wammg O—g_—Hydrogen Concetration = 400 ppm (OR)
; . Rate of Change = 25 ppm per 24Hr
Pl Coresight 2016 R2
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Regional Demand: Current, 30 Day & Year to Date Maximums

o PI Coresight Regional_Demand_in_MW_Coresight ¥4 AdHoc Display .
Regional Demand in MW

North Region Per]etaﬁguishene
© Penetanguishene w : System Demand
Barrie 1 270 MW
Potential variance of +/-5% of Scada Data
Thornton [
Alliston st
:E\:a_r_r-ie L
Bradford
Thornton
: South Region
Beeton Aurora
Alliston X
Bradfq:d
B
Tottenham
Aurora
Richmond Hill Markharm
e IMarkham J_
Vau,ghan g Vaughan
. — Current value .—GG-Day Max . —YTD Max
13/09/2016 5:20:02 AM < 8h > Now . 13/09/2016 1:20:02 PM
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Power Demand By Reglon Pl Coresight 2016 R2

o Pl Coresight @ € New Display | m | Vince Polsoni | (7]
Display: Real-Time Power Demand by Region (read-oniy} + Ad Hoc Display HD

Real-Time Power Demand (MW) by Region

152.03 26.774 26.136 13.117
600

800
MW MW MW MW : 1,000
400

Barrie Bradford Alliston Penetanguishene = .l

L 235 25 o Total Power

0.97699 \ Demand
MW MW North Demand

Tottenham Thornton

6o iy 1,000
“ 1,200
P———— T /
MW MW MW MW 985 09 pi
o ) 1500
MW

Vaughan Markham Richmond Hill Aurora

South Demand

[ 1312017 103558 am | | [ 1312017 6:35:58 PM
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System Reliability Report using Pl Coresight / Pl ProcessBook

O Pl Coresight J&% Reliability_Indices_YTD_Coresight B4 Ad Hoc Display

System Performance

Year to Date

“ear to Date 2 Diate - -
SAIDI SAIFI smr Index of Reliability
9 min 0.19 Distribution System Performance of 0 . 999982
Average Outage Duration Average Number of Qutage
per Customer Occurrances Experienced

per Customer
Current Year to Date Index of Reliability = 99.9989%; (percentage of time power is available)
Average outage duration a PowerStream Customer would experience is49.01 min (cAID)

M O nth Iy Load Statistics Year End Projection

USI n P I l | F L ¥TD SAIDI-ALL 12 min Current Year SAIDI Target: £8.02 min
g YTD SAIFI-ALL  0.21 Interruptions par Customer Current Year End SAIDI Projection: Model 1: 56.20 min  Model 2: 52.88 min

*insduding Loss of Suppiy and Major Event Days

‘Velusg are from Hartof 2017 uoio Fab 28, 2017
_— YTD SAIDI-ALL VS YTD SAIDI (12 MONTH) —

4
o
E
B
4

20T 120000 Al TEd 20T 12234 A

1 Macn 3

[l T 2AIDLALL (insluding Locs of Supply and Major Event Dayc) - TD 100 ¢ Exciuding Loc of Supply and Major Event Daye)

| 1/1/2017 12:00:00 AM |
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System Reliability Report using Pl Coresight 2016 R2

© PI Coresight %

@ New Display | m | Vince Polsoni | (7]

@ Display: Reliability Indices- Coresight Version « Ad Hoc Display HD
i) Reliability Indices

Year to Date

SAIDI - No MED and LOS
9366000175 min

SAIDI - All Qutages
12.4260006 min

n n
TI8/2016 9:22:33 AM 382017 9:2233 AM

‘Year to Date [14
r12

SAIFI - No MED and LOS L1
0.1911000013 o=

Interruptions per Customer o8
SAIFI - All Outages _':;
0.2109000087 o

.
Interruptions per Customer FIB2016 922:33 AM

n
3182017 9:22:33 AM

Year to Date ]
CAIDI - No MED and LOS e
49.01099014 min [1s0
Average Outage Duration per Customer C1o0
CAIDI - All Qutages =

2.620643616 min Lo
Average Outage Duration per Customer TIB2016 9:22:33 AM

JB201T 9:22:33 AM

Year to Date 1
IOR - No MED and LOS o

09999
0.999982 Lecasmes

IOR - All Outages gx:s
0.999976 Lo sse7

TIB2016 9:22:33 AM

3/B2017 922:33 AM

[ 7/8/2016 9:22:33 AM l

Now | I /812017 9:22:33 AM
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Corporate / Operations Dashboards

- L e/ inflow: 0570, aupr B ~ & || i) Pages - Operations Dasnbo.
Eile Edit View Favorites Tooks Help
790 Edwards EnterpriseOne [ ~ @ PICoresight &) hitp--interactive.stockpor... & Free Hotmait [ Google 7 et G - B o~ E) - (7 d - Page~ Safery~ Took~ W~

SRS 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
|

System Demand - MW

Reliability Performance - YTD [y 3-Day PowerStream System Demand amw as Temperature)
& '—‘%

Glerest ear to.Date Midax i ety = DGO D%E £ A T e

P 2am 1. 2014 s e g 1. 2018 - - -

- - < ,.-_E'm *”' ”T[ﬁ“(' “[‘S‘}EC' "

; More Reliability Indicators - e 4 y:

**x*Coming Soon**** = 10585 e | f 10N vV
I

Station Avallability Index | TN |
TS A i Ms A v Peaks "1l ‘ \IEll | ]
wton Maximum - YTD 1662 MW [t HAHHHH HA
Maximum - Current Month 1662 MW ‘ | ‘ 1
Maximum - All Time 1972 MW SR i R -
¢ Maximum - Previous Year 1972 MW bl it ol onotto bpicat
Ambient Temperatures
% to YTD Max % to All-Time Max
o M 4 Yy M M ot M o 11 °C ‘North Reg|on
17 °C South Region
Links
|
Lo = ~ |
MS Txmr MS Bus  MS Feeder CB
T, x( [l r e
.
PITV - Offic
wi00% -
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PITV — Operations Reports

Station Sustainment North

Operations North Public VP Operations Executive Office
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InFlow Home Page  Dusiness Units + | Forms &
rodify your welk pert Content
FION

System Loading Dashboard

System Demand '
System Demand - MW
1250 > Current Weather uUsdaied sn Fridun s 225 PM
\0‘? : ;900 Overcast -
Potnetial variance of o S% of SCADA deth A b = .c First tornado of 2015 confirmed -
_ v"‘& in Canada. See the damage .
- High More Details »»
IESO Ontario Demand S
= ':E: Feels like 30
+ When will it Rain or Snow?
17262 MW — Z R .
4 A (=% =) 69001 gs.38 P
§. e WA gaat Mueaity  Pressers Vaoity Coiry Suwrise Sermet :mm'.:mm
Rain: 1-3 mm, higher amounts in
—_— Peaks o o é{,’b Inunhm.nv:a
Maximum - Y1 1484 MW
,_,'._”'” o .' irent Month 1238 MW = 1196.1 MW Abr Quality £ Low sk UV Maderata  Pollen Maoderate mmullh- mVl'nWobcuns
Maximum - All Time 972 MW
;,;‘..,H..:.” p"|l.\lvy.,u. Year :97§ MW Fri Fval.\_lng. ‘F‘n Ovrullm)lu Sat. Morning .suv| Aftarnoon
5-Day System Load and Ambient Temperature aw 20° “ 9 10" 20"
20 1300 1 e risae Fools lLike 28 Fouls Lke 6 Foals like 8 Fouls like 20
20420 1200 s pOmDN P.0.P) 201 P.0.P: 0% P08 01
; o A “: < :‘| 20 @i Lase than Mo g alne aing
22 887 1100 /ﬁ ’r‘\l ;‘-‘ \,,' /v“,‘] SRS
TR AT RS
16T ““/w. : 1 ; f 7 — Year To Date - Reliability Performance
12143 |- i I ==Y
adhs ) I =1 v,
/) \ J \ | . ‘13 (8]
O e V. J .~ = — Current Year to Date Index of Reliability = 99 .995%
. g Values are from Startof 2015 upto Apr 30, 2015 o
"N -

® PR PowmBieam CALCULATED TOTAL MW

© Copyright 2017 OSlsoft, LLC
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Pl Notifications — Real-time Information

Current Total Outages by Region
« Circuit Breaker Operation
« Low SF6 Gas

« Station Building Temp

e DC System

Battery Low Voltage
Calisto 9 General Alarm
System Demand

« Transformer Online / Offline

« Transformer Oil Temp/Cooling

« Transformer Bushing Alarm

« Tap Changer Oil Filtration Alarm
* Feeder Protection Trip

« Secondary Txmr Breaker Operation
* Primary Switch Operation

High Sump Water Level
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SCADA - Pl System — CMMS working as One

Pl Report

(High Water Alarm)

- @ PICormsight

@ sume Woteriovet| W

(£} Robert Sump Water L Alal
|
Message Adobe PDF [ e
3 | | c
gReply % g FI Motifications 23 L 8 / ({
Reply All - To Manager £
&- Delete . —| Move | Tags |k N0 Zoom
5 Forward B - (& Team E-mail = = 5 £
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

Alert:

Thank you,
Station Sustainment Department
PowerSiream Inc

eniiroan SCADA event)

Sump water level for MS422:Robert is c

fal
—

== rt for Equip: Rober

:

(51}

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
Techniclan.

EquipHis.

Locat”

UMPWI
: 1735

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. -

BTN | message | Adobe POF > @
§ x g repty B (A3 PINotifications 53 @ [ an r'\:
i Repy Al X | £ To Mansger Pl R R e

. Detete Wove ags | Editing Zoom
& (G Forward [ - | |33 Team E-man o g i

Detete Respond Quick steps Move z50m
) Extin i B AAE 1N tIiE et ea g WaTa Tamove
e CASCADE Alert <cascade Dpoweratream,cax Sent: Sat06/09/2014 915 AM
To: | Vince Polsoni; | Brett Collicutt; | w Peter Fossey; | | Charles Harris; | Robert Rutledge
ca
Sublect:  Alert Tor Equip: Robert / SUMPWELL /1735 7 < N0 Positions / <N Serial @ / <No Manutacturars

~(from CMMS) N

Pl Report (High water Alarm Cleared)

- @ P Cormsight

" B - @ - @ - Bege

Setety > Taoh - @~

@ sume Woteriovet| W

| S 0 o ]l il

MxOrder 2014-5000004002 Outor Service: ] = |

Statun: Ansioned ©Out of Service On = — |

Mx Procedure;  [SUMPWELLCH-Manual Purp € Back In Service On = L o
Mx Proc Type:  Corrective Hice.Repair Activity: Pronty2-300ays =]

Compositer: ] Related Account Feguiar Pay. = E
— ter Project Id: = k-~
Close Type:  Manuaiose [=] OriaLocation:  Robert L
CrewType: |Staton Mantenance  [v]  Generated By i di —— —
Gen Type: automatic Generatea on:  6/0arz014 Company MxOrdar =]

Prioriy: 200 Coteulntea on: (1510912014 09:07

On Hola: =) On Hold Reason:

AssignedTo:  [Rutiedge, Robert scheaute Date: 1110972014 1516 =1
Closed on: Closea By:

Passport Wio;

Crasts Commenta |

:/(automatically generated)

ommant |

[ Gol condeme

oo [ trciose)| Reooen | [onnekd (Eattniofo J1ee |
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I Pl Coresight /S

Update. ~ . . )
/| Cumrent Regional Geomagnetic Storm Index (Kr) Values are as follows

Last Hour Kr Value: 5
Next 0-3 Hours Kr Value: 4
Next 3-6 Hours Kr Value: 3

Legend y/
Extreme
A Kr Value of § as Last Hour Kr Value has following impact
Scale: Quiet
Effect: None

-. Number of Expected Geomagnetic Storm Events 1700 per cycle (1 solar cycle = ] 1 years)
Number of Storm Days P00 days per cycle (1 solar cycle = 11 yvears)

m’ Solar Wind Speed: 574.6 km sec
N — — N YA ey
o [ Jprrsiov ey Tiffaarsi- s v Fry: 2J/MTS2- A Mt Walker: T1][MTS>- A g Walker: T2]
= [ Ambicn: Temperature || 4 s>o¢ J[ 4.522563°Cc I/ -6.3°C /i -6.3°C |
[ Positive DC Alarm Starus // Normal // Normal /[ Normal Normal
[Negative DC Alarm Status]/ Normal i Normal ]/ Normal Normal

[ GIc Sensor Amps | 1.8A J/ 4.7A // 5.6A

Oil Temperature x5 o § 6.4°C

12016

6/01/2016 1:04:14 PM

ed Current Report
— ———fent Reporr.
us and Effects on Power

\ Thank you
g Slation Sustainment Department
QWwerStream Inc.

T2 GIC Sensor Amps
tH Kr Value :
— 06/01/2016 1:04:14 PM
# 100% -

30/M12/2015 1:04:14 PM
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Station Building Temperature Report

- Hoc Display
2 O T ¥ T plalen MS322Melbourne Building T.. = BN AdHocDisplay 4
resight
O PI Coresig M e . E—

Sfrmr PI-Notifications M vince Polsoni
PI Alert: MS322:Melbourne Building Temperature

Allisto § This message was sent with High importance. o
Statior’

1 speed Wind Dirsction

17 days
Maximum

Location: MS322 Melbourne
Time: 06/09/2016 14-52 og

Triggering Condition: Building Temperature >= 40

Alert:

The Station Building Temperature for MS322:Melbourne Is currently 40 Degrees.

Building Max Temperature in Last 7 Days is 39 Degrees
The Ambient Temperature js currently 34 Degrees,

Current Weathey Condition is P4 rtly Sunny

Thank yoy

Station Sus'tafnment Depa
PawerS{ream Inc. partment

‘Wind Direction

Last7 days
Minimum L

M5425:Ballisie




System Demand Report

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

E¥4  AdHoc Display

© PI Coresight 248 Demana Repor va-1
st ‘ PowerStream Demand Report

. Real Time August 2016 Max Highest Recorded
Region Demand Max Demand Demand Demand 2 v D]

All Territory

North Territory . . / :mm PI-Notifications Sent Wed 17/07/2013 4:01 PM 1
k o Vince Polsoni . :

South Territory 1 / ! Ca o

Alert: Overall PowerStre... el &

ExShortcut Adobe PDF

i Subject Ale -
% Power Provided 0 % of Highest O R/ +Djec Alert: Overall Powerst s
by PowerStream ) Recorded Demand 94.64 werStream Demand Increase
. o, Loca s =
Current Temperature SOUTH R 35.2°C Current Temperature NORTH Regi 29.0°C Tirve '"‘;);,/b ’:;‘2";51"35" eam >
. 7 16:00 0

' : ) - Triggeri i 5
Today's o Today's 90 ° Today's B on  Today's Vorme Condition: G
Max‘;emp 340°C [T 220°C MaxTemp 30.0° ntemp 20.0°C R bty OIS 450
Non. Update:
PowerStream pumré’ﬂeam Over, ?:Ie F-Do wersSt
a =lream demand has ex
Ceeded 100%

Recorded Demana » of Highest

2016 Max

South Region Real Time August  Max

Aurora

Markham v 00.8 MV
Richmond Hill Current Demana 1985.349 mwy
Vaughan | Cument Demanamighest r
TR Current Demand/y‘early Mz,
Alliston |_oomw | i Highest Recorded p
Yearly Maximum pe

ecorded: 100.02 25
X:100.02 24

emand: 1987.244 Mw
mand: 1987.244 Mw

Beeton

Thank you,

Bradford
Station s
Penetanguishene Sustainmen
e PowerStrearn Inc g Depan,nen,

Thornton

Tottenham
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Outage Information Flow - Pl System / OMS

Pl Notifications -
Feeder Protection Trip
& Circuit Breaker Operation

Pl Notifications

Outage Counts by Region

r N
—— — 3 — - s T
(S = 0 &%= ol Alert: MS305:HollyFd Circuit Breaker Operati,, |-l (=) (it = e Outage 2 736124 T o ] Al 9 O S Pl Alert: Qutage Information Update (1D by 100) - Message (HTML) - =B
pro— -9 D[ Message adoberor =@ Message | Adobe PDF )
N — From: Pomessream Outage Info <noreply Bpowerstieam.ca> SeAt: Mon 28/09/2015 7:27 AM - - - = . e |
& Carepy [ |23 moveto: 7 mr s T Ryign - wg ‘ 2 B 33 Moveto: 53 S Rules v (3 Mark Unread aﬁ ) 5
| EAReply All T¥- | |53 To Manager g « | £ To Manager - - Bl onetote Categarize * -
|| §&- Detete | Move Tags Editing Zoom | Update Cutage # 736124 - Vaughan & un lelete | Reply Reply Forward . —| Move Translate Zoom
3 Forward B - | |33 Team E-mail - - - = “All | &4 Team E-mail > - [ Adtions ~ | ¥ Follow Up ~ o ("
| Deiste | Becnond | nuick ctane - Incident #: 736124 o Delete Respond Quick Steps B Move Tags i Editing Zoom
[ 'A% # = PlAkr VIS2Torstar2IM2 Feeder Protection Operation Notific... [E=SER Feeder: 21M2
Customers Affected: 136 From: PI-Notifications Sent:  Fri 25/03/2016 8:55 AM
IS | Messsge  adopePOR @ Cause: UK - Unknown To: 8 vince Polsoni
From: PL-Notifications Sent: Mon 28/09/2015 5:56 AM Crew Saatus: Dispatched I Ce
I 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 &
Subject PLAlert: VIS2Tarstar21M2 Feeder Protection Operation Natification Restored: Update: r
" X . y rks:
Location: VTS2: Torstar:21M2 K Predicted fuse operation st V36FA1003. Crews dispatched There are currently 51 outage(s) affecting a total of 30709 PowerStream Customers
Streets Affected:
Time: 28/09/2015 05:55:22 HANLAN RD, HIGHWAY 7, PEARCE RD, STEELES AVE, WESTON RD Number || Sumber of pen— Namber || Sumber of pen—
Update: Formore i o go to por. aPoweOuiages. You can dlso follow @PowarSweamblews Region || of | Customers || AmPERt |, Region of | Customers || L AT | oather
. Twitter for updates during major power outages. Outages|| Affected | Temperature | oop oy Outages || Affected || TP | Congition
‘VTS2:Torstar:21M2 Feeder Protection has operated and is now Tripped at 28/09/2015 05:55:22. 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 Cloud: i 0 0 40 Cloud:
Breaker Status: Do not reply to this message. I£ you have any questions regarding this service contact us at Aurora 2C 2 4 Y
Custom e@PowerStream ca. If you no lenger wish to receive future Power Qutage Notifications click Barri 32 12848 _oC Mostly  fln: 1 mond Hill 5704 5704 1o¢ Clouds
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 4°C Cloudy |[Thornton 1 464, 4°C Cloud:
Thankyou, Thank you, Customer Service Department — = 21 21
Station Sustainment Department 5 5 -4°C Cloudy _|[Tottenham 0 0 -4°C Cloudy
Fowerstream Inc. = PowerStream Inc. [King 0 0 2°C Cloudy |[Vaughan 3 3 2°C Cloudy
PowerStream 161 Cityview Boulevard, Vaughan, Ontario, L4H 0A9 | 1-877-963-6900
et Inst Overcurrent Protection: Norm: 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 Uepartment
Thank you, am Inc
Station Sustainment Department 7]
PowerStream Inc. -
@  See more about: PL-Notifications.
@  5ee more about: PI-Notifications.

Link to view Pl Coresight Report
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Current Outages By Region — Ice Storm March 24-25, 2016

Current Outage Information

Number of Current Qutag

- ol
Pene:;guishene o syst&m Demand

952 MW

Total Number of Customers

Cument Outspss
2

Customers Attectad

2

Totsl Customers
464

e Customers Affactad

0.4310% : i

| Barri 8

Thnr‘n.tnn
Bradford o
Cument Outspes | Customsrs Attscten| Totsl Customsrs |% Customsrs Attsctsn © 1
1 1 9304 0.0079% : Alliston T
Temperature | \Wind Speed | Current Westher Conditions } Braciford -y
| 2DegC 8 kmph Light Rain | —— Beeton
Beeton 1 f 2
Cument utspes | Customers Affscten | Total Customers | Customers affectsd Tottenham Aurora
2 37 1521 2.4326% il
Temperature Wind Speed Current Weather Conditions o 4 = O C
| 1DegC | 5kmph Light Rain | Richmond Hill -~ - : Vaughan
Tottenham ; 3 B . ot Outages Frrecien| ToEa e e ——
Curreant Cutspes| Customers Affscted [Total Customers |3 Affacted & Vaughan = — - 1 11 100067 0.0110%
1 1 231 0.0422% j ; 3 e Temperature | Wind Spesd | Current Weather Conditions
B N, ; - - | -2Deg C| 12 kmph Light Rain |
| 1DegC | 5kmph Light Rain |
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Q lce Storm March 24, 2016 — Pl System Benefits

t&“ {SN*-
% 2

- Up to 50,000 customers affected y

« Used Pl System Reports and Pl 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

-27.067]
24/03/201
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Alectra East Service Territory Weather Report

© PI Coresight

Powerstream Service Territory Current Weather

Current System Demand Max Demand Forecast

THORNTON
1 2 Of™Max -7°C  Wndk:
- Min-12.48°C  NNW

Light Smow 16 kmph

ALLISTON
10 o Max:
- Min: 13 c
Light Snow

BRADFORD
OfsMax -7°C  Wnd:
-1 2 C]\'ﬁm11.6333 °c NNW

19 kmph
Light Snow P

BEETON
10 °C= 7 © e
- Miw 11 °C

12 kmph
Light Snow

TOTTENHAM
-11 °C 7%

Light Snow

| 2162017 214:11AM |

@ osisott. USERS CONFERENCE 2017

m Weather_Map_V4

Penetanguishene

Light Snow

1

Light Snow

Thornton
Light Snow

b ey Light Snow
Allisto n@

. Bradford

.Beeton Light Snow,

Light Snow
Tottenham

Light Snor Aurora

Masely Clondy

Richmond Hill *
O ‘Partly Sumy Markham
+  Partly Sumy
Vaughan -
Partly Stmny

0O O @ eosisoft

Ad Hoc Display m | vince poisoni | @

PENETANGUISHENE

14 o Max Wind:
- mmaeaw c __NW

11 kmph
Light Snow

BARRIE

Wind:
_1 3 O max B8°C :w
Min-12.6228 °C
9 kmp

Light Snow

[ 21162017 10:14:11 am |
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Feeder Outage Performance Notification

H T oo PI Alert: An update on EARRIE M5 EREAKER Perfarmance - Message (HTML)

File Message

Pl-Motifications Vince Polsoni Thu 02/03
PI Alert: An update on BARRIE M5 BREAKER Performance v

Update:
One or more thresholds have been exceeded by BARRIE M5 BREAKER at 3/2/2017 4:30:25 PM Eastern Standard Time (GMT-05:00:00):

|Number of Incidents|[Threshold
Last 30 Days|| 3 3
Last 60 Days|| 4

3
[Last 90 Days|| 2 I 5 |
2

[y | (7N

Number of Customers fed by this Feeder 1s 1354

For more information please see Hydro One TS Feeders Operations on DPDs

Thank you,
Station Sustainment Depariment
Alectra Utilities
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/

Sustained Outages By Cause Code - YTD and Historical =3g

© PI Coresight A48 Sustained Outage Causes Ad Hoc Display | [1] | Vincepoison | @

Adverse Weather
aIECtra Source: OMS

2075 Total 20104
Defective Equipment m vironment
I Outage 209 Totsl | 2015 Totsl | 2014 Total

1
0

a8
65 20
o

Snow

Wind

ar

o
o
2
1
o
o

-
HEIREICIEEIEIEID

Mie|(n|lel aleToTe—

Extreme Temperature

‘station Equipment - Tranerormar

105 3

15 Total | 2004 Total

‘station Equipment - Reclosar Fmst LA

Switch 13

Switch - LIS/Recloser s
L ] Wy 1d.-r
Switch - Manual LIS 1 um
Other

A dverse Weather Total ' - , I =]

] “ummummmﬂ 2015Total | 2014 Total

oo @ O & | o
B
Beolejelzin|n|e|a

3 4 3 Grid Voltage Disturbance |

1
r ]
Defective Equipment Total ™ 638 T48 986 Supply Loss Total
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Primary Cable Fault Report

© PI Coresight 3% Cable Fauits_v3 AdHoc Dispiay o | [1] | Vinceroisoni | @

SHE Primary Cable Faults Report Source: OMS

CABLE FAULTS YTD SOUTH TERRITORY POWERSTREAMTOTAL
YEARLY CABLE FAULTS

TOTAL: 14 mml s | 201 [ 2013

SOUTH: 14 ;
NORTH: 0 - =

13

cbepEBE EBRE

SOUTH CABLE FAULTS YTD

CABLE FAULTS YTD et e s mwmE
FAULTS - 1 - 1 - | = | ° |

CABLE FAULTS TRENDLINEYTD
Markham 3

Aurora

Richmond Hill

0
Vaughan 8
3
0

King

"

= v B OB N E W ESE

NORTH CABLE FAULTS YTD Vaughan Markham 0 pawme  vwe  swme  weas  oone  ovee © ssr

FAULTS

Bradford

NORTH TERRITORY

Alliston

YEARLY CABLE FAULTS CABLE FAULTSYTD
Bradford a 2

Amaton
Panetanguisnens
Bamia
Thomton
Tottenham
Baston

Penetanguishene

Thornton

Tottenham

0
o
0
Barrie 0
o
0
0

a

1
2
[
[
[

Beeton

Penetanguisnens " amston .Bnmum " pame Baston Tottenham "rmmnn

[ 272016 120000 AM | - 399 [P Now | | 3562017 9:03:17 AM
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Daily Peak Projection Report

o Pl Coresight m MaxDemandv2 Ad Hoc Display m | Vince Polsoni ‘ 9

Today's Maximum Demand Projection - Message (HTML)
F:Ie Alessage -

Q

alectra Peak Demand. Sl il

Today's ; . .
oday’s Maximum Projected Demand for PowerStream is expected to be 1518 MW

A ‘;'oda\ $ expected temperature forecast js
ax Temperature - 30 °¢
Min Temperature: 17 %

Day Prnject:’t_jn[eamand Real Time Demand

Friday 1225.71 MW | 1131.86 MW /)vrsterda; sProgcle PeaULexrerda‘ 2

Last 7 Day Max Demand Profile _-

Prc jnT[ wd | AcualP ik Jiuk (Vercent Thank
L= ) jemano Peak Demand ITCLU=OGAL | Accuracy you

Station Sys tainment De
Thursday 123346 MW (119439 MW | 3/2/2017 7:15:59 PM 96.8321 e o

Wednesday | 1063.32 MW [1116.73 MW | 3//2017 6:31:58 PM 94.9771

Tuesday 1126.57 MW |1132.42 MW | 2/28/2017 6:20:18 PM 99.4806

Monday 1134.13 MW [1118.51 MW | 22712017 6:45:43 PM 98.6227

Sunday 99011 MW |1051.60 MW | 2i26/2017 6:51:28PM | 937894 Prediction Accuracy (Last 7 Days)
Saturday 1020.72 MW |1039.24 MW | 2/25/2017 6:43:28 PM 98.1855

OVERALL |  97.2681 %
Friday 114578 MW |1128.56 MW | 212472017 11:42:17 AM 98.4967 HIGHE<T I aoura o

LOWE

i) Method 1 @ Method2 @ Method 3

24/02/2017 3:21:48 AM | 7d12n [P
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o Pl Coresight JL& TS and MS Stations Maintenance Programs Ad Hoc Display . E'I | VincePoisoni | @

A T3 and M2 Stations | laintenance Program Work Orders  Source' Ca cate SMyS
Compound Maintenance Seasonal Mainten. & |IR Scan |Rouf Inspection

E; - [Eqmpment Power Wash

65

e 26

0 Est. Hre.: 0

s v T Ba
Fire Extinguisher | ERTeIETiE|

RN EEE

=
S
"
=

Cossa
2
™
o]
—
=T
| =
=16
|
=3
mz

i

3!10!201712i50i5_6m_l ‘ Now | [ 3/10/2017 8:50:56 AM ]
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Exploring Event Frames — Alectra

/
« Exploring Event Frames : :
— Utilizing PI DataLink 2016 “q

« Utilizing templates in Pl AF

« Auto updating of Event Frame reports/charts for
Dashboard’s
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Substation Transformer 110% Overloading Events

Pmr 110% MS Transformer Overloading Events (Last 2 months) Total Overloading Events

Stream

B AMSSTL 25
5

m MS305:Holly:T1

m MS308:Park

Place:T1

w (blank)
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Substation Building Temperatures Over 40°C Events

MS Stations Temperature Over 40 Degrees Events (Last 15 Days) Total

stream L

M5408:Cundles West

M5414:Little

I

IIIIII

™ MSs407:Cundles East

M5322:Melbourne

MS5307:Huronia
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Pl Integrator for ESRI ArcGIS

* Production — Dec 2016 *z’) PI Integrator for Esri ArcGIS
— Successful Pilot Project in 2016

e
— Used to demonstrate capabilities of leveraging @ eSsri
Pl System and GIS system (ESRI)

« Overall very satisfied, lots of potential
— Pl Integrator for ESRI ArcGIS easy tool to learn

— Fast learning curve with excellent support by
both OSlsoft and ESRI

@ osisot. USERS CONFERENCE 2017 O O D eosisoft  #0SIsoftUC  © Copyright 2017 Osisof, LLC



Pl System-ESRI Reports — A multitude of Reports

~ « ArcGIS Online
 ArcGIS Portal

Transformer Loadrng I - o

----- ~;4:«-~~° e Numﬁ'e:r:‘pf Customers U CESR| "
POV T, “-\ owm;: \ il Wgtatlon sers o I’epor S.:

e el « System Planning

5303 P 4TS

Fe M AE R L A » Engineering
o « Operations

3 . Other reports:
WOrk?[i On Slte Outages with Weather
/T gl : Radar and Wind
b Transformer Health
o ol «  High Water Alarms
ol | Number of Circuit Breaker
- i A YL Operations in Last 30 days
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Distribution Automation Schemes Performance Report

PI Coresight - Distributio

5 B¥ Google Maps @ Citrix Receiver £ Portal for ArcGIS A\ Login (@ PI Coresight @ Operations Dashboard for...

0 Plintegrator for Esri ArcGL.. @8 ArcGIS - SignIn

Distribution Automation Scheme Report (+Availability)(v6) b‘v‘(

Ad Hoc Display

= @ v Pagev Safetyv Toolsv @+

Je

° sHedn e

REAL-TIME DISTRIBUTION AUTOMATION SCHEMES

Lazenby 1 TS
FDIR Status FDIR Mode

FDIR: Richmond Hill

Lazenby 2 TS

Yo %

Last30Days %
EA D

Last30Days % YD %

27M1 | Enabled || Auto ks FDIR Status FDIR Mode EA D EA
Intelliteam: Markham 2uz [Disaied [ manval ] [oce | g | = | T
% Ready 27m3 | Disabled || manual 36M2 | Enabled Auto
Last30Days  ¥TD 27m4 [ Enabled Auto 36M3 | Enabled Auto
Team 1| Ready [El 27m5 [ Enabled |[ SemiAuto 36M4 | Disabled Manual
Team 2| Ready 27m7 | Enabled Auto 36ms | Disapled || Manual
Team 3 | Ready 27ms [ Enabled Auto 36M6 [Enabled Auto
Team 4| Ready 27m9 [ Enabled || Semi-Auto 36M7 [Disabled || manual
gaans 27M10| Enabled || Semi-Auto 36m8 | Disabled Manual
27M11 | Enabled Auto 00 36mM9 | Disabled Manual
27M12 | Disabled || Manual 36M10 | Disabled Manual
S 22M13 Breaker AFR: vathan 20M21 Breaker % Enabled
Capacnor Bank: Jackson TS V_26RA17 Recloser V_26RA13 Recoser Greenwood TS Scheme smng Scheme Status Last30bays YD
Penetanguishene ._om—;‘—/ }—El—i — mm’y AR T
| H V_S3RA23 Recloser V_26RA18 Recloser V_S3RA14 Recloser -
26M4 Breaker AFR: Markham 26M16 Breaker % Enabled
o ::ZON"D D.H.Cockbum TS V_31RA31 Recloser  M_31RA3¢ Recioser DH.Cockbum Exp TS Scheme Setting Scheme Status Last30Days YD
e - B )
M_31RA32 Recioser

27/07/2016 3:01:20 PM

< 7d > Now

03/08/2016 3:01:20 PM

07/09/2016

OSlsoft.
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Increased Visibility - Maintenance Programs

.1/I|I Dramatic Increase in Visibility and Awareness of Asset Condition and Program Performance
24’7 Equipment Reliability (Availability/Uptime)
Decrease Emergency Maintenance Tasks

Increase Corrective Maintenance Tasks

Decrease in Preventive / Predictive Maintenance Tasks

@ Detective Maintenance
—a

Easy Reporting
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THIS WAY
TO BIG
$AVINGS!

$avmgs Intelligent Maintenance - Pl System

~==x= — Big Savings
— Failure Avoidance Costs — RCM — CBM
« 2 Notable Catastrophic Transformer Failure Avoidances
— $2 Million avoided Costs

— Many Reliability Improvements through CBM Identified Potential
Failures

* No missed failures no matter how small
— Better View of System Asset Condition (Health and Risk)
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Benefits of Pl System

« Easy to turn Real-time Data into Information

— Stores Key Information for Asset Management
Decision Making

« Enabler of Risk based Condition Based Maintenance
« Maintenance Optimizer ol

* |nnovation stimulant
\ + Easy to learn |
« OSlsoft YouTube, Manuals, Support, Training

@ osisott. USERS CONFERENCE 2017 0 O O cosisot 77
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Expanding the Use of Pl System at Alectra

* Recent Merger (Pl System expansion)
— Corporate and Operations Dashboards
« Work Force Performance / Failure Reporting
« Failure Cost Avoidance
* Pl Integrator for ESRI ArcGIS
 Event Frames
« Asset Analytics (AF)
* Transition from Pl ProcessBook to Pl Core5|ght (i, "
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Importance of Intelligence Maintenance
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Not all Equipment Failures are Avoidable
Even With Intelligent Maintenance...

"
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i
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Secondary bushing flashover
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OSlsoft Pl System: Intelligent
Maintenance

COMPANY and GOAL :
Alectra Utilities Inc. is a progressive distribution utility company I t
that focuses on Innovation and Technology to achieve operational a e C ra “ =

efficiencies that contribute to maintenance optimization and Discover the possibilities

reduction of equipment failures. " A__- °v-
h 4
CHALLENGE SOLUTION RESULTS
Implement an Intelligent Used the Pl System as a means of System and equipment condition
. enabling corporate system to awareness across company.
Maintenance System that enable Condition Based Improved Equipment availability
increases asset availability, } maintenancﬁ]| and publish } and provided true status on
: AT i Operational data via Pl System maintenance program
improves reliability and provides Dashboards. performance.

Operations information to those
who do not have access. * Implemented PI System and built + Improved System Reliability

HlEsiEm Xzl « Improved Response Time to
* Integrated to CMMS system to enable Equipment Abnormalities

True Condition Based Maintenance

* Developed PI Dashboards utilizing ) )
PI Coresight to for specific audiences. * Savings in OPEX Costs

* Increased Equipment Availability
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Contact Information

Vince Polsoni
vince.polsoni@alectrautilities.com

Manager Station Sustainment
Alectra Utilities Inc.

@ osisoft. USERS CONFERENCE 2017

alectra

Discover the possibilities

MTS#4 Fabro TS
iscott Court, Markham, ON
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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
OSilsoft Users Conference 2017

: .‘ AE)p'S‘(orE
» View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees
5 urML

search OSISOFT in the app store
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Xk Danke |
e Merci Gracias
x Thank You
@- HOmeES
4 CI'I&]CI/I@O Obrigado
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End of Presentation
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Increased Visibility - Maintenance Programs

a/lll Dramatic Increase in Visibility and Awareness of Asset Condition and Program Performance
24/7 Equipment Reliability (Availability/Uptime)
Decrease Emergency Maintenance Tasks

Increase Corrective Maintenance Tasks

Decrease in Preventive / Predictive Maintenance Tasks

@ Detective Maintenance

—

Easy Reporting
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The Alectra Intelligent Maintenance Plan

Th e Pl an (Reliability C;rgi;rzd Maintenance)
@ OSl:oft.

Original Maintenance Program
A:; scade

-

100% of the work (PM) is On Condition, NSM, Scheduled
time based Restoration/Discard, Failure
Finding

The Execution @ S e
«  Training RCM methodology and Conduct RCM analysis ,,m -0 k:%
* Leverage PI System, CMMS and Equipment Monitoring _=4) ”. ﬂﬂﬂﬂ@

* Integrate Systems |*:§Qm4=~m--,; @

- Install sensors and collect meaningful data W Betoa

SVcLess

* Leverage Real-time Condition data to drive maintenance tasks mth = i %
* Prioritize and Optimize maintenance tasks : : T

2 AN
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The Alectra Intelligent Maintenance Plan

The Plan

. RCM2 /\ m (‘
o"glnal Maintenance Program (Reliability Centered Maintenance) Ca scade OSISDﬂ
) B (TR ~—
- i 4 kXL—"’J Q

M

2
A = = pevey @’
e — 3 — GRAPH @ O
o - i d Aoe
4 - avm
_.I oL S
% @ Quecess! ) 2
: - -b = > JLIL) [l
o | Reliability - centred l:*g (iea ....smm;«J i
) /
A

_;—hl.rd'\\

Maintenance A

R i
‘ ﬁ /L_’GED? 2
? b
|
)

SycLess

100% of the work (PM) is
time based

On Condition, NSM, Scheduled e ﬂﬂl !
Restoration/Discard, Failure | Morketing ﬂ& [
Finding B Y. N
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Sensors - Equipment Monitoring — Key building block for successful

Intelligent Maintenance (CBM)

Electric Utility Sensors

Microprocessor Relays

Online Transformer Oil Monitoring Units
+ (7 Gas) DGA monitors and Hydrogen

Online Bushing Monitoring Systems

Tap Changer Filtration Systems,

Maintenance Free Dehydrating Breathers

Station Equipment and Building Temperature Sensors
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Event Frames - Examples

» 230 kV Switch Open Close duration and Number of times
« Station Uptime % (Monthly-KPI)

+ Transformer Fleet Uptime % (Monthly-KPI)
+ DC System Voltage below 45 VDC duration
+ DC System Voltage below 90 VDC duration
*  Sump Pump High Water Alarms YTD

« Station Temp < 5 degrees

« Station Temp > 40 degrees

« Station Temp <0 degrees

« Qutages by region number and duration

« Station Feeder Protection Trip (number)
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ESRI maps Examples

« Station Loading

« Station Customers

« Station Overall Health

« Station-Person On-site

« Station Deficiencies count

« Station Open Work Orders (WIP)
« Station Maintenance backlog

« Station Planned Work

« Station Equipment Failures

« Station Storm Damage
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OSlsoft - Pl System - Versatile like LEGO and been around a while...

World Wide user base
Worldwide support 24/7
Multiple languages

Stores “mountains” of data
Used as building blocks
Build amazing innovative
products

Innovative stimulant for
creative minds
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Digital Transformation - Industries using lIOT with Pl System
(Lego Style)

»,‘:,‘ TR
Y
. “ 1 ¢ l",.f
| \ T -
Oil & Gas | & g
. - vt | '. 1
. & = L/ SN
-
(‘ OSIH

*Asset Management *Production/Uptime
*Operations «Safety / Environment
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24% TXTS Maintenance Programs VPtest Ad Hoc Display m | vince Polsoni | (2]

TS Transformers Maintenance Program Work Orders Source: Cascade CMMS

DGA - Lab Qil Testing DGA -7 Gas Monitor CM/CM-Capital [Combined)
0.0%| 25 0.0 %| 25 7.4%
[30Hours] AcT YTD Completed § YTD Progress [50 Hours] acT YTD Completed ] ¥TD Progress B62 Hours] 0 ACT ¥TD Completed  YTD Progress
To Be asn To Be can asn To Be asn
Completed Completed Completed
4 e 2
” — h | erannea [ _ 1%
2015 2015 2015
E— - ¢l 18 — b
2014 2014 ) 2014
I _— 1| vioopen | H
2013 I, 2013 o ) mar .
2012 “ 2012 o 7 2012 .
| . 11 | Bakaeg 0] b
24 | Generated . 29 I Generated . 22 | Generated
# of Equi Closed # of Equi Closed # of Equi Clased
2 Winding Doble Test 3 Winding Doble Test LTC - Internal Inspection
7 0.0 % | 0.0% 10 B 0.0 %
[1131( urs] 1 £ 7D Completed ] YTD Progress [80 Hours] AcT Y¥TD Completed ] YTD Progress 1 hIchurs] 1 ACT [/l 7D Compileted] YTD Progress
asN To Be can AsH To Be caN asn
Completed Completed

l:np\tj

| i ] 1
0 ] ]
2016 R i 2016 N
Planned | l 4 ] 5 Planned F 1
2015 2015 2015
[ = 5 I 1 T a
1 I 0 I 0
2014 2014 2014
| ] 5 i 10 i
¥TD Open 2 w 3 ¥TD Open o
2013 2013 2013
7 [ | ] a 9 3 I [
1 ] 3 [
2012 2012 2012 i
10 15 a
Backog - 2 7 Backlog 1o
| Generated I Generated > 22 | Generated .
Closed Closed # of Equipment Closed

# of Equipment

Now | [ 3/6/2017 1:20:04 PM l

[ 362017 5:20:04 AM l ‘ >
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@ Pl Coresight &% CBs Maintenance Programs Part2 Ad Hoc Display E; | Vince Polsoni | (7]

B circuit Breakers Maintenance Program Work Orders (Part2)  Source: Cascade ClMS
cB GIVAC PM CB GIVACOUTDOOR - PM cB VAC PM CB VACOUTDOOR - PM CB VACOUTDOOR - Cabinet Cleaning

0.0% 0.0 % 0.0 %) 0.0 % . 0 |0.0%
neT u 70 camamiza ] YTDProgress E-"TTHFS o 0 acT u 7o compietal] YTDProgress ESTTHG 123§ 21 acT 4 ¥Tocamaieieal] YTD Progress i J acT u ¥Tzcampisra ] ¥YTDProgress E-"TTHFS 10 N a'u' vTocompital]l YTDProgress
) Compl o
H > : L >
n n n n |

EBaskiag
Gensraisa |
8 of Equipment

CB GIVAC - CM/CM- Capltal CB GIVACOUTDOOR - CM!CM Capllal [cB vac - cmicm- -Capital [Comblned} CB VACOUTDOOR - CM.‘CM Capllal

0.0 /o 0.0 %
7o compisssa | ¥TD Progress. “Tocampistsa = g aeT ¥TDCampeiea) Six= U aeT VTDCampiiea Yumpess

[ amno7ssasam | [ 372017 11:25.48 AM
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Pl Notifications and OMS Notifications — Transformer Differential

Inbox - vince.polsoni@powerstream.ca - Outlook

File Home Send / Receive Folder View

i £3 .
1 Ignare x @ @ g [ Meeting PI Notifications (3 To Manager ¥ Eﬂ @ |>
* Clean Up~ s | o ng(; o LM~ EJ Team Email v Done Move RE'B Onebiote | Unresl/ CategerizsFollow [E=: Address Book
e pl pl rwart & ul neNote | Unr egorize )
Ermail Tterne - & Junk~ i 8] More - 2 Reply & Delete  § Create New - - B o Up- Y Filter Email -
New Delete Respond Quick Steps 5 Move Tags Find
> All Unread Search Current Mailbox (Ctrl+E) A2 | Current M
1% B0 FROM SUBJECT RECEIVED '~ IMAP.. SEZE  CATEGORIES
& PeeTTeaTa, PrRTETeT e o Rl R e e LTz SR
] Location: MTS3:D.H. Cockburn:T2 |
] PL-Notifications Pl Alert: MTS3E:D.H. Cockbumn Expansion:T4 Secondary Breaker Status Update Wed 08/03/20... 10k []
= Location: MTS3E:D.H. Cockburn Expansion:T4 |
= FLNotifications Pl Alert: MTS2:A.M. Walker:T2 Secondary Breaker Status Update Wed 08/03/20... aks [J
= Location: MTS2:A.M. Walker:T2 |
H PLNotifications P I‘ATNVO*EFHTO&'H@ rn]sg Update Wed 08/03/20... ake [
5 Location: MTS2:A.M. Walker:T2 |
2 PL-Notifications MTS3:D.H. Cockburn:T2 Transformer Loading Update Wed 08/03/20... 9k []
Location: MTS3:D.H. Cockburn:T2 |
]
E
2 FLNotifications MTS3E:D.H. Cockburn Expansion:T4 Transformer Loading Update Wed 08/03/20... aks [J
= Location: MTS3ED.H. Cockburn Expansion:T4 |
A
FLNotifications Pl Alert: MTS3:D.H, Cockburn:T2 Primary Switch Status Update Wed 08/03/20... 10k8 [J
Location: MTS3:D.H. Cockburn:T2 |
Bl-Notifications Pl Alert: Transformer Differential Pratection Alarm at MT53:D.H. Cockburn:T2 Wed 08/03720... FLCA| |
O

Powerstream Outage Info Upgate: Eower Qutsge = 752545 - Magkham Wed 08,03/20... i )
<https:/fwww.powerstream.ca/images/email_logo.jpg> Power Outage Information § Otl |Ca |0ns |

Update:

PI-Notifications Jmel: Mggtlrtlugaltclgmls Wed 08/03/20...
Powrerstream Outage Info Umwmﬁﬁﬂésa rbsﬁ Wed 08/03/20...
< hittps:/Awww.powerstream.ca/images/email_logo.jpg> Power Outage Information t § |

Update: |

Sequence

PI-Notifications s O\ i 5 ‘Wed 08/03/20... 2=k []
of Events e '
PI-Notifications PLAlert: MTS3E:D.H. Cockburn Expansion:26M14 Circuit Breaker Operation Notification ‘Wed 08/03/20... 10k []

Location: MTS3E:D.H. Cockburn Expansion:26h14 I

ECAlertMe Alert for PowerStream Weather (001KD) ‘Wed 08/03/20... 19k6 []
Issued at 2017-03-08 6:23PM EST by Enwvironment Canada: I

Items: 21,049  Unreac: 12,428 = Reminders: 1 This folder is up to date.  Connected to: Microsoft Exchange | |
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Leveraging Pl System for
Risk Based Condition Based Maintenance

Automatically Generate maintenance task in CMMS

Integration system from Pl Data
Data from CMMS and OMS into Pl System )
Real-time Notifications and Alerts (Real-time) R
Alerting Provide meaningful information to key Operations
Staff )
Asset )

Conditi & Instant Asset Condition Assessment, Criticality,
ondai l(?n Health, Risk and Priority (in Pl System and CMMS)
Analytics <

User PI Coresight / PI ProcessBook and PI DataLink
Friendly Pl Asset Framework (AF) and Templates
Simple Tools Interfaces, Use various display tools )
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