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Presenters

John McClean

. Vice President of Operations for PowerStream

. Energy Technology graduate of Bismarck State College

. Over 31 years of experience in electric utility operations
including generation and distribution.

. Led the consolidation of Operations’ business units at the

formation of PowerStream from 2004 onward and subsequent
mergers and acquisitions since then.

. Focus on continuing to leverage technology and process
improvement.

. Support and expand Smart Grid applications and technologies
in use at PowerStream: FDIR, AFR, Field Intelligence.

. The Operations’ business units John currently oversees

include System Control, Protection and Control, Station
Sustainment, and Metering.

. Member of national and provincial committees in areas of
emergency preparedness and system reliability
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Vince Polsoni

Manager of Station Sustainment
Certified Electrical Engineering Technologist and a RCM2 Trained
Facilitator

Over 29 years of experience in the Electrical Utility Industry in Asset
Management, Substation Design, Station and Distribution System
Maintenance

Focus on Maintenance Optimization by transitioning from Time
Based Maintenance to Risk Based Condition Based Maintenance
Improving Safety and Reliability by leveraging technology,
automation and process improvement (RCM)

Experience in implementation of Asset Management, Work
Management Systems and Reliability Centered Maintenance (RCM)

Successfully implemented the Pl System and CMMS at
Powerstream
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Where are we?

Powerstream Service Territory

PowerStream
Service Territory

Collus PowerStream
Service Territory

Grey County
Simcoe County
York Region

Others

stredm e

Powerstream Service Territory

« 806 km2

* 11 Municipalities

» Located just North of Toronto

Texas
696,200 km2

Ontario
1,068,587 km2
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PowerStream Fast Facts

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

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

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

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

p= Great Lakes covered in ice

As of Thursday, Feb. 13, 88.4 per cent of the
Great Lakes were covered in ice, the most they
have been covered in 20 years.

Ice concentration

LAKE HURON:

95%

LAKE SUPERIOR: —
94%
LAKE (Fx
MICHIGAN: Wt
80-8% MICHIGAN - 3
A : 41.4%
LAKE ERIE:
95.6% <
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Agenda

* Pl System in use at
PowerStream(Operations)

 Micro Grid Demonstration
Project

* Overview of Project
« Control and Analytics Systems

Lﬂ OSl:=oft.
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Background - Pl System at Powerstream

e July 2012 Implementation — 5000 tags
* Purchased as part of Computerized Maintenance Management
System (CMMS) implementation strategy

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

— Integrate with CMMS to make SCADA data available

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

» July 2013 Notifications

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

\ 4
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Life before Pl System Reporting

SCADA/OMS /CIS/ERP

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)




Leveraging Pl System at Powerstream

F
« Asset Dashboard on Company Intranet

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

« Expand Notifications / Alerting to stakeholders (email)

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

* Future - Mobile Dashboard (iPAD and SmartPhone)

-
‘*

* Future — Analytics

~
4
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Pl System Products used at Powerstream

* Pl ProcessBook
» Pl Coresight
* Pl WebParts

* Pl DataLink
30’000 tags * P| Data Access ‘
(and growing) « OSlsoft Utilities Gateway OSISOH®

* Pl Asset Framework (AF) >
* PI-SMT, PI ICU

» Pl System Explorer

* Pl Asset Framework (Pl AF)

* PI Notifications
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Pl System Explorer

Elements Element Templates Notification Templates Notifications

_ I =
(3 Hemerts “& PowerStream "i PowerStream ENew - X | b @ |3 -
& Circuit Breaker List - (1 Categories _ & @39;':;“% e - B Secondary Breaker Status: (VTS2: Torstar T2)
= (@ PowerStream - (& ME_'WS Categon.es Atrbute Caiegories - (@ Secondary Breaker Status: (VTS3:Loma Jackson:T2)
- () Feeders Attribute Categor.les & Bemert Categories - [ Secondary Breaker Status: (VTS3:Loma Jackson:T1)
- () Hydro One Stations (&) Element Categories _ Aot Teg A 12 Secondary Breaker Status: (MTS4:R.M. Fabro:T1)
. @ North Service Area Reference Type Categories T bT'eg;e ype Laieganes - [ Secondary Breaker Status: (RHTS2:Lazenby 2:T3)
- @ RTUs Table Categories LB Tomoee -~ B Secondary Ereaker Status: (MTS2A M. Walker:T2)
- South Service Area - g Templates gl "EI ot Temlt 13 Secondary Breaker Status: (RHTS2:Lazenby 2:T4)
- Aurora G- (g Element Templates ﬂ em1 Hmemp - . [ Secondary Breaker Status: (MTS1:0V. Fry:T2)
- & Markham G- [ Model Templates | 1™ @ o - (3] Secondary Breaker Status: (MTST:LV. Fy-T1)
- & Fichmond Hil - [ Notfication Templates | 7 & Gr‘“n Br:ka Im 12| TRN Loading: MTST:0.V. Fy:T1 (MTS1V. Fry:T1)
i i ' T I {3 MS AC Rectfier Cfy i BreakersTemplale - [ TRN Loading: MTS1:JV. Fiy: T2 (MTS TV, Fiy:T2)
(5 Richmond Hill Customer Stations J R ISR SR S (@ CS Transformer
! } U [ S R 1% MS Building Temperature i - (3 TRN Loading: MTS2:A M WALKER-T1 (MTS2:A M. WalkerT1)
- (3 Richmond Hill Transformer Stations X S T A, [ Customer Station X
' RHTS:Lazenby 1 (%% MS Cirout Breaker Operation Status | ¢ 7 oo St 2] TRN Loading: MTS2:A M. WALKER: T2 (MTS2:A M. Walker:T2)
G G RHTS2lmzenby2 | oo (% MS High Winding Temperature | | " & il - (2 TRN Lozding: MTS3:D H. Cockbum:T1 (MTS3D.H. Cockbum:T1)
: o _2; A I A . By MS Sump Water Level | & M;T a”‘;’”“ © - [ TRN Loading: MT53:D.H. Cockbum:T2 MT53.D.H. Cockbum:T2)
= (F Circuit Breal ers . ﬂ Primary Switch Status: Calisto 2 & Msﬂ?hDu‘;fm'er'Tl' it 1% TRN Loading: MTS3E:D H. Cockbum Expansion: T3 (MTS3E:D.H.1
------ & RHTSZ:Lazenby 2:36CD = Primary Switch Status Calisto - WTSoA M m”l-k eﬂ? el (3 TRN Loading: MTS3E:D H. Cockbum Expansion:T4 (MTS3E:D.H.1
------ & RHTSZLazenby 2:36M1 =y Primary Switch Status:Calisto 9 " g Vumcpal S.tat::ner. emplate - P TRN Loading: MTS4:R.M. Fabra.T1 (MTS4:R.M. Fabro:T1)
...... & RHTS2:Lazenby 2:36M10 2 Primary Swi . {2 TRN Loading: MTS4:R.M. Fabro T2 (MTS4:R.M. Fabro:
...... ry Switch Status:TS Transformer - N - . ading: :R.M. Fabro:T2 :R.M. Fabro:T2)
------ & RHTSZLazenby 2:36M2 L (& Richmond Hil Transformer Stations Template 1 TRN Loading: RHTS T:Lazenby 1:T1 (RHTS1:Lazenby 1:T1)
ﬁ RTU Communication Failed | & & f RTU
------ (F RHTS2Lazenby 2:36M3 {# RTU Commurication Normal & SharePoirt Tem - 2] TRN Loading: RHTS 1:Lazenby 1:T2 (RHTS1:Lazenby 1T2)
& RHTS2Lazenby236M4 | | i. % RTUMorthly Battery Test Fails | © i o romer . A TRN Loadng: VTS Gsenwood T1 (VTS roerood T1)
& RHTS2lazenby 236M5 | @ i =y Secondary Breaker Status: Calisto - @ Uioiicha 2 TRN Losding VTS Greermosd T2 (VTS Greemvood T2
F RHT52Lazenby 2:36M5 ﬁ Secondary Breaker Status: Calsta2 | ¢ i g TS Calisto 2 ,ﬂ TRN Loading: VTS 1E Greenwood Bxpansion: T2 (VTS1E:Greenwoc
...... 5 RHT52Lazenby 2:36M7 2 Secondary Breaker Status: Calisto 9 . G TS Calsto 9 [ TRN Loading: VTS1E:Greenwood Expansion:T4 (VTS1E:Greenwoc
------ (5 RHTSZ:Lazenby 2:36M3 ﬁ Secondary Breaker Status: TS Transformer -y TS Calistol g IS: LL:a:!ng: E:;?mar:%(\:’fi?rﬁar:ﬂ]
...... & RHTS2Lazenby 2:36M9 .. [y SF6Gas Alamn . @ TS Cap Bank Breaker adng: \TS2Tortar: T2 (VTS2 Torstar.T2)
. . o _ ﬁ TRN Loading:RHT52:Lazenby 2.T3 (RHTS2:Lazenby 2:T3)
------ (F RHTS2:Lazenby 2:36T3C ﬁ Transformer Rating: TS Transformer (@ TS Circuit Breaker Template X
) ) . X ,ﬂ TRN Loading:RHTS52:Lazenby 2:T4 (RHTS2:Lazenby 2:T4)
...... & RHTS2:Lazenby 2:36T4D %% TRN Loading: TS Calisto - [ TS Secondary Breaker i
G @ Tangfomes | ﬁ TRN Loading TS Calisto 2 ’ - (2 TRN Loading:VT53:Loma Jackson T1 (VT53:Loma Jacksan T1)
P Transfomers ading: o e (G TS 5F6 Circut Breaker 12 TRN Loading:VTS3:Loma Jackson T2 (VT53:Loma Jackson T2)
& RHTS2Lazenby2T3 | @ i e %% TRN Loading:TS Calisters | | | . (& TS Tie Bus Breaker et [P TS Sump Water Level (MTS4:R.M. Fabro)
& RHTS2:lazenby2T4 | | | b ﬁ TRN M§dlng:TS Tlansfol.'rner ----- (F TS Transformer < [ TS Sump Water Level (RHTSZ:Lazenby 2) [
- & South Operations Center | 1 ke ﬁ TS Circut Breaker Opergtion Status | © | e (# VTS3:Loma Jackson:TTemplate [ TS Sump Water Level (VTS1-Greenwood)
[ (§ Vaughan 2k

(% TS Sump Water Level e [ Madel Temnlates
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Leveraging Pl System for Risk Based CBM
EE———

* Automatically Generate maintenance task in CMMS
system based on triggers

Integration

Real-time
Alerting

* Notifications and alarms (Real-time)

- » Various displays catering to different audiences
Visual . .
» Various display tools
Reports «  Drill—=down user interface

User
Friendly
Simple Tools

Basic functions (average, max, min)
Trends, calculated values, counters

OSlsoft. USERS CONFERENCE 2014 ® @OSlsoftUC | #UC2014



Condition Based Maintenance - Data Flow

Pl DataLink
(Real-time)
Analog & Status Data

CMMS Alerts
(delayed)

Firewall i Firewall

Operations Pl AlarmView (Real-time)

4
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Pl ProcessBook Reports - Powerstream

 System Demand * Transformer

» Station Performance/Risk * Condition

- Under Frequency Load Shed * Dissolved Gas Analysis
« DC System * OIl Temperature
 Building Heating « Tap Changer and Tap

- Station Single Line Diagrams Changer Position

- Station Fire Alarm * Bushing Monitoring

* Primary Switch Status

* Circuit Breaker
« Status and Detailed
« SF6 Status

1

© Copyright 2014 OSlsoft, LLC. Wi}
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Pl CoreSight Reports - Powerstream

« System Demand « Bus Availability

 Station Risk Index * GIC Monitoring

« Station Loading « Sump Water level

« Transformer « Station Building Temperature
Loading - Ambient Temperature
Winding temperature »  Primary Switches
Oil temperature B t Eail .
Hydrogen and Moisture quipment Failures (history)
Cooling « Adhoc Reports
Availability

~

© Copyright 2014 OSlsoft, LLC. S
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| ProcessBook Reports Home Page

Powerstream Pl Reports

System Reporis Transformer Reporis Circuit Breaker Reports

m Demand Report R.M. Fabro Graphical Open Circuit Breaker Report
TS Station Performance Report MS Transformer Report Open reuit Breaker Report
MS Station Performance Report TS Transformer Report Open S Detailed Circuit Breaker Report

UFLS Report Monitoring Report Ty TS Detailed Circuit Breaker Report

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

Tap Position Report Open

Single Line Diagrams Switch Reports DGA Reports

230 kV Layout Primary Switch Report MS DGA Report
- RM. Fabro TS DGA Report
MTS1: J.V. Fry
DC Systems Reports Bushing Monitor Reports

North D : Lazenby 2: T4

ckburn Expansion South DC S

! - Greenwood

Ready Server Time m @ [



Pl ProcessBook — TS Transformer Report

Links:
»  Weather report
« Radar Map Link

Element’ ive Display s ® -~ @
\ - TS Transformer Re VTS3 a Jackson:T2

Search Last Updated: March-05-14 1:19:08 ™

PI AF Elements R ——— Apparatus Type: Trar Station Values Transformer Values Ambient Temperature  Oil Temperature
| »oria Number 106.93 MVA 103.72 MW | 106.90 MVA 103.71 MW -4.7°C 48.6
e

Equipment
Attributes

Pictures External Database/App

it

Name

Heat Trend Ambient
] erature

Transformer Temperature
(5 WMTS3:D H. Cockbum:T1

(@ WT53D H. Cockbum:T2

( MTS3E:DH. Cockbum Expansion:T3
& MTS3E:D.H. Cockbum Expansion:T4
3 MTS4RM. Fabro:T1

3 MTS4RM. Fabro:T2

(3 RHTS1:Lazenby 1:T1

(5 RHTS1:Lazenby 1:T2

Pl ProcessBook |2 ®se=szn

Pl ProcessBook
Symbol Animations

Cooling Fans

Trends G VTS1Greenwood:T1 Not Running Hot Running Not Running Not Running
@ VTS1Greenwood: T2
O Pl ProcessBook
@ VTSIEGreenwood Expansion:T3 | I | | MVA MW
N |

@ VTS1E:Greenwood Expansion:T4
@ VTS2 Torstar T1

@ V782 Torstar T2

@ VTS3:Loma Jackson:T1

| & VTStlomadacksonT2

Gauges

106.90 MVA 106.93MVA | 103.71MW  103.72 MW

Tap Changer

«

Ready

Server Time B oo =] NUM

Template Report
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Pl ProcessBook Reports

Geomagnetically Induced Current Report

Back to Main Menu November-29-13 11:33:28 Al

MTS1:J.V. Fry:T2 GIC Sensor Amps

L !

Geomagnetically Induced Current (GIC)

Ll

b

Last Updated

01/11/2013 12:33:08.881 PM

| Mﬂ.

I ™

i
i’

fl
i

&

mperature Report

014

|

W

GIC Monitoring Report

Markham

Attributes

MTS1:J.V. Fry

Lazenby 1

Ne

MTS2:A.M. Walker

o =]

Transformer Oil Temperature

Lazenby 2

Torstar Lorna Jackson
™ T2 T T T T T T4
Pawer wasamva | easinva ||[Fower soso v | asssmva | |[Fowe w03 tava | ssss wva Sor0mva | a1s0mva
. - as0c "

0.00°¢

oil Temp.

1298 ¢

.08

n
§
|
e or )
Pz
2 528 ma

17.00°C

&85 C

.08
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Pl ProcessBook Reports

Station Performance (Risk)

Overall TS Station Performance
Overall TS Station Risk Index
Overall TS Transformer Availability

230 kV Transmission System Layout

230 kV Transmission Lines Layout

Station Performance Report

Back to Main Menu L

Date Time

[|lommm

AT TE v e

OSlsoft. USERS CONFERENCE 2014

(® @OSlIsoftUC | #UC2014

Stream
~— e 10/02/2014 11:10:08 AM
= T Ear or T Overall TS Bus Availability
Total System Load 1192.7 MW T Feeder TS Breakers "Closed”
South Territory Load  969.0 MW Markham
Morth Territory Load  218.0 MW L “ﬂ"\\, |- W TN MTS1:J.V. Fry
Overall TS Station Risk Index  108.12 % Nﬁu’ Hf e
L o -
Overall TS Transformer Avaiabilty 95.4545 % e werEm e SR T A TRSTITION M| CRSanTi i 1O A SeA AT T

00 wr 4

MS Station Performance Re|
T Cate. M,

Overall MS Station Performance

Overall MS Station Risk Index
Overall MS Transformer Availability
Overall MS Bus Availability

Overall MS Feeder Breaker Closed

Aurora 8 (AMSE)

urora 4 (AMS4) Bellisle (MS423)

Aurora 6 (AMSE) Aurora T (AMST)

e T nw
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Pl ProcessBook Reports

230 kV Primary Switch Status

230 kV Primary Switch Status Report

Tap Changer

Back to Main Menu | Last Updated: November-:

MTSIED.M. burn Expanzion

=

MTS4:R.M. Fabro

Transformer Stations

NG DATA

™
At oA
NooATA NoDATA
NG BATA o BATA
S e === —
50000 kv o

0.00 KV

Tme W ® (] oM

Alliston Ambient Temperature: -2 °c

Bamery  Highiow Ground  Chargeror  Sttion
Voltage  Alarm Fault  AC Reciifier Temper
MS330.8th Avenue 137 No Data
MS331:144h Line: T1
MB331: 14t Line: T2
M8431.DuMmerin
M5432 Fletcher
Barrie 5 °C
Battery  HighlLew Ground Chargeror  Station
station Voitage  Alarm Fault  AC Rectifier Temperaturs
M8301:Anne North
M3302: Saunders
M3303:Ferndale South
M8304:Big Bay Pc
MB308:Holty
MS306:Littie Lake
M3307 Hurenia
M8308 Park Fla

M8402:Anne Temp

e [l

Greenwood

Greenwood
Expansion

Lorna
Jlarkenn

Circuit Breaker Status

Jated November.26.12 1 31 19 PN

MIS3 DH Cockburm | MIS3E. D.H. Cockbuin £

azerty

1
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Pl Notification

S

Detate Tags | Editing Zoom

Ei Forward B -

- | = lert: MTS3E:D.H. Coc... | -rm|e[Ek|
Message | Adobe PDF
SNEIEY| Exshortcut Adobe PDF = =
aReply R y/ o
om: PI-Notifications Sent:  Sun 18/08/2013 6:53 PM @x ety a1 b/ INRANL.
. -
Vince Polsoni | & B L = Quick Move Tags Editing Zoom
> = Forward B3 - Steps ~ - - -
Sumeoh Alert: MTS3E:D.H. Cockburn Expansion:T4 Secondary Breaker St Dele egespond Quick Steps % Zoom
) From: tigns Sent: Thu 06/02/2014 1:55 P
Location: . Cockburn Expansion:T4 To: Vince P 1
€ - 3
Time: 18/08/2 e Q
Subject: Alert: MTSZ:AM, igflapy Switch Status Update

Update: G/-

MTS3ED.H. Cockburn Expansion %ndaw breaker has
been operated at 18/08/2013 18:52_ e

26TAY Breaker Status: Closed
Primary Switch Status: Closed

Thank you,
Station Sustainment Department
PowerStream Inc.

Location: MTS2:AM. Walker T2
Time: 06/02/2014 13:54

Update:

is currently Closed

Thank you,
Station Sustainment Department
PowerStream Inc.

MTS2:AM. WalkerT2 Primary Swilch has been operated at 06/0.

Ch O,O

ce o
Cal
Location: madbllr &

Y
Time: siozrz014 101 /~e

- Q

e ana O,O@f
U
O,

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

Thank you,
Station Sustainment Department
FowerStream inc

L ExShortcut Adobe PDF = i

Update: MTS4:...

Message

Adobe PDF

Sent: Fri16/08/20135 11:31 AM

Vince Polsoni

L4
From: ePINohﬁGhons

Subject: %E,LT-BBESBLRTUMontmy Battery Test Failure

il
Fr{re PI-Motifications
To: S ince Polsoni
- Qe

Subject:

Sent:

Thu 12/09/2013 7:29 PM

PRT54:R.M. Fabro:T2 Transfarmer Loading Upd

«Q =

RTU: BARRIE_LT-B35

4
Time: 16/08/20132 11:21 yn( \ 5 =

Alert:

BARRIE_LT-B35334_RTU Monthly Battery T&hﬁ iled.

Thank you,
Station Sustainment Department
PowerStream Inc.

Time: 12/09/2013 19.29
Triggering Condition: Power|

Update:
12/09/2013 19:29 with loadin

Thank you,

PowerStream Inc

7
Location: MTS4:R.N0@F

T@ mer MVA > 2

MTS4:R.M.FabroT2Transformer has be;{:@ Jdized at

g of 19.34

Station Sustainment Department

iz

:14th Lin...

-F Message Adobe PDF = i
*

FrW/ PI-MNotifications Sent: Thu 31,/210/2013 10:08 PM

To: Vince Polsoni

€c

Subject:

Mi@}dth Line Sump Water Level Alarm

h e
Location: MS331 g k=
Time: 31/10/2012 22:0 p =

Alert:

Sump water level for MS331:14th L rafrrently High.
Thank you, /.

Station Sustainment Department

PowerStream Inc. GV

OSlsoftt USERS CONFERENCE 2014
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Demand Report

» Used Pl System to view and notify System Demand as it reached Powerstream’s
“‘All-Time” peak of 1972 MW on July 17, 2013 at 4:01pm

spPawer PowerStream Demand Report 1 == B Ricrt: Guerall PowerStre... || sl = e e S
ream Last Updated: /ember-29-13 3:16:49 PM
ExShortcut Adobe PDF < &

Visualization Togale: Trends

Reglon
From: PI-Notifications Sent:  Wed 17/07/2013 4:01 PM

North Territory O w \ 395 .3 M\ 3 3} wW L‘Z Vince Polsoni
South Territory 906 w 1076 W ) W ) Mw | Subject: Alert: Overall PowerStream Demand Increass
% Power Provided ¢ 4 of Maximum ¢ of Highest ¢ A =
by PowerStream  ©00.94 70 L R rded Demana ©2.97 % o Location: PowsrStrsam iz
South Temperature North Temperatur 3.0 °C me: 17/07/2013 16:00
South Region Real TimeNovember Max Max 2013 Max PowerStream ,.w,.,,. w— Trigg grdition: Current Demand/Highest Recorded == 100
Aurora
Markham 097.6 Update:
Ricl Overall PowerStream demand has ex¢eded 100% of Highest
chmond Hill
Veaar ! Recorded Demand
ghan
o e e e (o) Current Demand: 1935349 MW
Current Demand/Mighest Recorded: 100.02 %% . (\6
Current Demand/vearly Max: 100.02 %5 \‘\O

Penetangulshene L s Highest Recorded Demand: 1987.244 MW &\G
Thornton . Yearly Maximum Demand: 1987 24“ \

Sever Time ) @ [w] T Thank you
- e Station Sustainment Depal‘l
PowerStream Inc.

Ready

S\— - e
> A
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Pl ProcessBook — Station Single Line

wva: EERE]

MW
TAF FosITION: B

B
ﬂ@ﬁ @
Closed
U /A
JE—

v IEEE
i S

VA

Station Max Recorded MVA:

Station MVA:
Station MW:
113.54]
Station Risk Index:

Station Bus Availability:

Station Transformer Availability:

MTS4 ==

R.M Fabro

ﬂ&m e
Closed

Rark tn Main Mann

mva: EZER i
mw: EE

TAP POSITIONE

MW
M
MWVA,

HIBEE

navy:| (EEE
x| R

v [EEEL

202.00 3

307.00
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(® @O0SlsoftuC | #UC2014

© Copyright 2014 OSlsoft, LLC.

23



Pl Coresight — System MW Report

@) PI Coresight’ Eilo|e |
homepage @ Systern MW | W (Read |
New Undo FRedo Messages

MName Value Units  Time Trend Average Minimum Maximum Range

P5:Powerstream:CALCULATED MW L1537 MW 10/02/2014 11-40:32 AP m 10482 644.55 13817 73719
MName Value Units  Time Trend Average Minimum Maximum Range

PS:South:CALCULATED MW 97502 MW 10/02/2014 114103 AT ity B47.B8 5038 11164 61443
PS:North:CALCULATED MW 21783 MW 10/02/2014 11:41:03 A ity 200.36 13012 26382 13371
Mame Value Units  Time Trend Average Minimum Maximum Range

PS:Alliston:TOTAL MW 1933 MW 10/02/2014 11:41:1043 ity 19.059 13223 25 604 12375
PS:Aurora: TOTAL MW 56178 MW 10/02/2014 11:41:4043 |y 52126 34613 70581 35968
PS:Barrie TOTAL MW 15383 MW 10/02/2014 11:41:4043  |iiti oy 14039 87.42 18447 97046
PS:Beeton:TOTAL MW 219 MW 10/02/2014 11:40:00.28 m 2357 145 337 191
PS:Bradford: TOTAL MW 25558 MW 100272018 11412043 ity 22,898 13.506 31665 17.753
Ps:Markham: TOTAL MW 30745 MW 10/02/2004 11412043 gl "W 28354 12441 37356 24915
PS:PenetanguisheneTOTAL MW 13298 MW 10/02/2014 11:41:40.43 w 12209 3139 15831 6.702
PS:Thomton: TOTAL MW 0727 MW 10/02/2004 11365042 MR 0.8862 055 1335 0.845
PS:Tottenham:TOTAL MW 247 MW 10/02/2014 1136:50.42 WM 25843 168 377 208
PSiVaughan:TOTAL MW 44181 MW 10/02/2014 11:40:00 Ar WM, 36582 23781 473B 23599
Ps:Richmand HilTOTAL MW 16349 MW 100272004 11:91:4043 AN 157.71 1022 21055 10834
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Pl Coresight — Transformer Availability

Transformer Availability — 2 views

@) PI Coresight’ i | o | @R @[ - |® o~
homepage - @ Transformer Availability - Overall | "W (} =lmln
e o e s pepousrsramoy | | pssaumovEAL
96.512 95.455
M M
Name Value Units  Time Trend Average Minimum  Maximum Range SEMDMTAST ey e PRy
P5:PowerStream:OVERALL TRANSFORMER AVAILABILITY 96512 % 1002/2004 114336 Al ————— 96512 96512 96512 a
MName Value Units  Time Trend Average Minimum  Maximum Range
P5:South:OVERALL TS TRANSFORMER AVAILABILITY 95455 % 10/02/2004 11-43:36 Al 95.455 95455 95455 o
P5:PowerStream:OVERALL M5 TRANSFORMER AVAILABILTTY 96.875 % 10/02/2014 114336 A — 96875 96.875 96,875 [i] ~
96.875 95.833
MName Value Units  Time Trend Average Minimum  Maximum  Range - -
PS:Morth:0VERALL MS TRAMSFORMER AVAILABILITY 575 % 10/02/2014 11-43:36 At 575 575 975 [i]
P5:South:OVERALL MS TRAMSFORMER AVAILABILITY 95833 ® 10/02/2014 114336 A1 — 95833 95.833 95833 1]

10/01/2018 11:40:58 AW (10 [ &
]
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OSlsoft. USERS CONFERENCE 2014 ® @OSlsoftuC




Pl Coresight — Transformer Reports

Transformer Load (MW)
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Transformer Hydrogen and Moisture
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Pl DataLink - Transformer Availability Report

G = T Availability Rev H - Good for any date later than July 13.xlsm = Microsoft Excel =t
BT o | mset  Pagelayout  Formuias  Data  Review  View  Aadobat > @ = & &
= ) = *a
B u = Insert Delete Format Find &
777 o - :’ - = o Select ~
= ! : :
A B c G H e
1 Transformer Avallablllty Report
2 Disclaimer: macros must be enabled for this report to work Instructions
3 Start Date: ‘ Calendar End Date:‘ Calendar
A Real Time Toggle (On/Off) | Real Time: ON
5 Current Time 6/7/13 1:30 PM
6
Overall e
0,
. Availability 95.3488%
TS Availability 95.4545%
8
MS Availability 95.3125%
9
North MS
0,
10 Availability 97.5000% B
South MS
0,
» Availability 91.6667%
|12‘ » ¥ Cover Page ‘Summary TS Transformer Availability MS Transformer Availability South TS Tx Availability North MS Tx Aval| 4 » -

Ready |0 [ 100% (= +



Pl DataLink — Weekly Operations Report

Home Insert Page Layout Formulas Data Review View Acrabat P1 & @ = &

L% I:l IEIJ Lﬁ . Formula Bar Q split j_j\{lewS:delbySlde ::g %

lHide @3 syne olling

Mormal| Page Page Break = Custom Full Gridlines Headings Zoom 100% Zoomto Mew Arrange Freeze Save Switch Macros
yout  Preview Views Screen Selection | Window  All  Panes~ [ Unhide = [#4Reset Window Position | workspace Windows ~ -
‘Workbook Views Show Zoom Window Macros
| La - & ~
A E [=] E F [=] H 1 J K L ™ 1] o P [=] 5 S T u v =
1 i <l
2
3 From:[ 10-Mar-2013] Tos|__17-mar-2013]
e
= .
Short Term Der
6 PowerStream [All Average Tempersture [-C] Max Temperature (-C]
7 Current Year Previous Year |Weekly Change North South Morth South 1400
5 [weer = 1280 Getfrom List 5.39] 2 .o9] =.20] 552 . —
9 [week-2: 1222 Get from List —4.55% -1.69] 5.60] £.50|
10 [Previous Week: 1230 Get from List 0.68% 067 1 93] 11 84| 1101 1ee0
1 [current week- 1136 Get from List —6.80% —0.50] 1.62] 14.80] 1365 800
1=z #ALUE! 8% Change [vs prev. yr.] e
3 Morth | Soun
1 Date/Time of Weekly Peak: [ 22-mzr201311:45 | Weekly Peak: | 369] 3.69] am
s
2
16 |Peakto date MW: [ 1967 | 1981 0.31% ] ¥TD PeakPercent Change
17 Date: July 17, 2012 @1400 hrs o
5 e wees-2:
13 Transtormer Station Availability:
20
il 1005 Minor Element (s) 0/5 Major Blement(s) 0/s ‘Outage Distribution by Service Area - South
EERITTS) (Feeder, bus] (oriteria: single redundancy - Th of 230 k¥ outage]
23 ¥
24 Availabli | Station Risk Index Tatal Hours Out Of Service.
i owest Explanation
Transformer Availability Bus Availability Station Risk Index Duration of Transformer Bus P Sy
25 Risk Level {Hrs}
= = = = Markham
= 7.07 o o = Rinm ona
= Vaughan
28 167.00 162.0 0.0 g
23 00 0.0
30 - 00 0.0
31 0.2 330
92 167.00 oy o
53 00 0.0
Auto-Reclose Distribution by Service Area - South
34 ter.00 00 0.0
35 0.0 0.0
£l 167.00 oy o
57 00 0.0
i 167.00 o oo = aurars
33 0.0 0.0 e
40 0.0 0.0 e
167.00 S -
41 __[Greenwood Ts) ir) 00 0.0  fiehmend i
rreEE i oo oo Ve ughan Yl
14 4 » | Weekly Presentation [DEN [ » 1]
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Pl WebParts — Risk Index Report

Vince Polsoni -

Browse

Site Actions ~ gl
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InFlow Home Page
Power Our Mission 2 %
F To deliver reliable power and related services safely and N 5\
Sfream WELCOM E TO I N F LOW efficiently to support our customers' quality of life, and to ILikeT T a
POWERSTREAM'S CORPORATE INTRANET SITE provide value to our shareholders and the communities ke It ags
wWe serve. Notes
InFlow Home Page | Business Units ~| Forms & Temp | Policies & Proced | Capital Budget | 12E | CIS Replacement | PMO |
This Site: Station 5ustauE|I o)
TS Station Risk Index TS Transformer % Availability TS Bus % Awailability TS Feeder Breaker % "Closed" L
= §6.907 ; 2/18/2014 12:43:44 PM =100 ; 2/18/2014 12:42:22 PM = 100 %, 2/18/2014 12:43:44 PM = §5.392 %; 2/18/2014 12:40:00 PM
?l', Local intranet | Protected Mode: Off > ®1% ~

Done
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Big Saves - Thanks to Pl System

Sharks Earthquake Giants

4
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Save - 10MVA 44kV-13.8 kV Transformer

©f!£,?.§,‘539“ & ‘ ‘ | L) Huronia Failure | W (7
e

jew  Undo Redo Messages
Bl L[] LA~ la) 1[5 (%
® MS307:Huronia: T1 WINDING TEMPERATURE | ©  MS307:Huronia:F2 BREAKER ‘ ©  MS307:Huronia:T1 GAS ALARM
88 C Closad Failed

160

i Pl Notifications

* Hi Winding Temperature
~ < HiHydrogen Alarm

100

g — X AR g
g 3 = > ~ 5
v e ) : A, S y
NNNNN - ) -
| = o~ e
24/06 10:28 PM w - - 3 =

¥ « $500,000 averted
¥’ + No customer outages

Installed a Hydrogen Gas Monitoring Unit
and connected to SCADA (PI System)

* Transformer taken out of
service before failure
and replaced with spare
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Save - 75/125 MVA 230kV-27.6kV
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Transformer - Save

» In late 2011 noticed increased gassing from annual oil test results
from laboratory.

* In early 2012 Purchased a portable DGA unit and began to test
and monitor transformer oil.

* In summer 2012 implemented Pl System.

* In Fall 2012 installed a 7 gas monitoring units and Pl System Tags

» Created Pl DataLink report and configured a Trigger in CMMS to
monitor gassing vs. load and oil temperature

« Consulted with transformer SME’s (with Pl System data)

OSlsoft. USERS CONFERENCE 2014
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Comparison T3 and T4 DGA Trends

Inspections
History Graphs and Diagnostic Charts - " .
v b g History Graphs and Diagnostic Charts,
Hydrogen (H2 Methane (CH4
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Expert Systems Working in Unison
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/DE“:E—X Research
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Increased Gassing - 2 Significant Events
Pl Coresight Pl Coresight

[TS1E:Greenwood Expansion:T4 CALISTO OIL SENSOR CARBON DIOXIDE PPM | +  WTS51EGreenwood Expansion:T4 CALISTO EPPM | © VTS1lEGreenwood Expansion:T4 CALISTO OIL SENSOR CARBON DIO!
2 ppm 750

S, TV N

A

oL
i — |

b——w aa_nr—1_rwwir
ill:oo AM = |

Oct 20, 2012 April 19, 2013
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Gassing in Transformer

Pl ProcessBook, TOA4 and CASCADE CMMS

0 Proce: - (7S Vouraad Aaport 2P
B e Iosen Took Qurm A

rr——

Transformer Problem Identified
(Health and Risk)

>
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Findings

* |t was found that one of the "T" connectors was not
crimped during manufacturing to the copper lead.

Key Matntenancer Activities
: : '
] 1
1

Condition ——>

Up to $2 million if unit failed *‘ S :

catastrophically or with serious
internal damage to windings or core. Repalr $1OO 000 (Potentlal Fallure)

4
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Benefits of Life after Pl System

* Able to accomplish a lot with minimal resources

* Fast learning curve
— YouTube, Manuals, Support, Training

Maintenance Optimization
Innovation stimulant
Information to those who need it
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PowerStream’s Micro Grid Project
MICRO GRID

Your energy, your choice
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— Citibank: Utilities are dinosaurs waiting to die 3=
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Powerstream definition of Micro Grid

“A Micro Grid is a sustainable and reliable energy system comprising of a number of different energy
sources capable of seamlessly operating on or off the provincial grid.”

« Loads typically located in close proximity:
may include a single customer, or

a load center such as a hospital, school or campus.

 Generation side consists of renewable and sustainable sources,

May have economic, environmental, or reliability-related dispatch signals,

* May have multiple connection points to distribution system,

* May have load prioritization.

OSlsoftt USERS CONFERENCE 2014 (® @OSlIsoftUC | #UC2014 © Copyright 2014 OSlsoft, LLC.
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Micro Grid Project Detalls

« Launched the Micro Grid
demonstration project in
November 2013 at its head office
in Vaughan, Ontario.

« Using the project to evaluate a
Micro Grid’s performance while it
IS connected to, and also
di_sccl:onnected from, the provincial
grid.

4
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g 17 kW Tracking Solar
g ° KW Solar  Generator

Generator

1.8 kW Wind Generator

35 kW
Natural
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= Generator
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Control and Storage Assets
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Modes of Operation

OSlsoftt USERS CONFERENCE 2014

. Supply to Grid

. Supply from Grid

. Island (Generator)

. Island (No Generator)

. Black Start

. Unintentional Grid Outage (Generator)

. Unintentional Grid Outage (No Generator)
. Intentional Grid Outage (Generator)

. Intentional Grid Outage (No Generator)

(® @0SlsoftUC | #UC2014
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2 Phases of Micro Grid project

« drawing electricity from several sources — a solar array, a
wind turbine, natural-gas generator, solar-assisted
carport charging station as well as Lead Acid, Lithium lon

Phase 1 and Sodium Nickel Chloride batteries

« provide electricity for loads at its head office building such
as lighting, air conditioning and refrigeration as well as to
provide charging its fleet of electric vehicles.

Phase 2 » add additional components such as vehicle-to-grid EV
charging systems and further automation systems.

4
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Communications and Control System
3 @ os..

Protocol
Convertor

Pl System, HMI and Display Screens
Modbus Ethernet

‘ HDMI

Ethernet
SMA Inverters Transfer Switch Smart Load Panel Battery Systems EV Charger NG Generator
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o ProcessBook Micro GI‘Id Dlsplay

ﬁ MICRO GRID ag.

= 0.00 kW =
 DURATHON \\
\\'\

ONTARIO GRID
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Pl System Benefits — Micro Grid Project

Real-Time [ Intu_ltlve plsplay : : .
Displ » Various displays catering to different audiences
SIEL * Drilldown user interface

Nlelifileiilelalsi |« Notifications and alarms (Real-time)
IAETIS

User - Multiple report options 7o
=i=q6l2 |+ Historical data ﬂ [
Simple Tools X Mobility (Smartphone, tablet) W 1 bt
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Pl ProcessBook Report — Solar Panel

KEY FACTS

SOLAR PANEL

Current Output:
Energy Today:

Air Temperature:

Solar Irradiance:

1.27 kW b |

56.83kwh fh NEEFEFEEETEETET
-7.00 °C [}
113 Wim? o

sweame

Manufacturer: SunPower
Power: 17 kW

Details: 81 - 210W Modules
Deployer: Enviro-Energy

15

12

10

]

o b O

= i .
i \
erLmUHLl 7

271112013 4:01:03.375

PM & 9\1 7.00 days<][> =& 04/12/2013 4:01:03.375 PM

Back to Main Menu
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Early Project Take-Aways

« Ongoing discussion of trade-off of SCADA level automation
versus device by device intelligence (e.g. intelligent inverters),
similar to distribution level discussion

« Alarm systems provide backup to automation systems, e.g.
switching to on-grid when batteries run low!

« Analyzing historical events allows good comparison with
simulation and specs expectation, e.g. response of loads and
other assets when switch to off-grid

WWW.powerstream.ca\microqrid

a
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http://www.powerstream.ca/microgrid

Phase 2 (Now Underway)

Further test the system under different operating scenarios:
— minimizing costs of operation,

— maximizing use of renewables, and

— reducing peak loads.

- PowerStream will also collect data that will analyze the
performance of the system, including "lessons learned".

*  We expect to include new generating technologies such as
fuel cells and electric vehicles to grid support.

« Over the longer term, PowerStream expects to install a Micro
Grid on a larger scale, one that will connect directly to power
lines and that will serve larger loads.

2
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Doble IDD: Secondary Bushin nitoring Report: Lazenby 2: T4
Back to Main Menu Date & Time: 14/02 23213 PM

0 Main Me

Summary

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

Data turned into Information is the key to a

successful transition of maintenance methodology. s"’,’e%\"\;'ef

1. Provide and utilize + SCADA to PI connectivity * Real-time information to those
Operational data outside of (Ops) who need it (Ops)
SCADA (Operations) * Integrated Pl System to * Increased equipment

2. Present Micro Grid system CMMS (Ops) monitoring and alerting (Ops)
archltef:ture and data in an * Micro Grid SCADA to PI for  Eye-pleasing and functional
appealing, easy-to- demonstration presentation presentation of Micro Grid data

understand format.
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John McClean Vince Polsoni

john.mcclean@powerstream.ca vince.polsoni@powerstream.ca
Vice President, Operations Manager, Station Sustainment
Powerstream Inc. Powerstream Inc.
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