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Agenda

* Alectra
* Maintenance Methodology
* Intelligent Transformer Maintenance

* Innovation

* Leveraging Integrated/ Interfaced Systems
* Pl AF, Notifications, Analysis, Reporting

alectra

Discover the possibilities
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Ontario
1,068,587 km2

jo

Alectra Service Territory

Located just North and West of
Toronto, Ontario, Canada

1800 km?2

15 Communities

1 million Customers

3.1 million Population

4750 MW Peak Demand

$3.6 Billion Total Assets
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The Alectra Intelligent Maintenance Plan

(Reliability Centered Maintenance)

The Plan
(OOSI‘ /(_'Escade“ ’ \ n

(Time Based Maintenance) (Condition Based Maintenance)
100% of work (PM) *  Preventive, Predictive
was time based *  On Condition Task

*  Failure Finding

* Scheduled Restoration
RCM3 - 1SO55000 Compliant ‘Right Work at * Scheduled Discard

RCM3 - 1ISO31000 Compliant the Right Time, * No Scheduled Maintenance
Done the Right Way,

The First time’

OSlsoft.
E‘S‘ PlI\World san rrancisco 2018
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Intelligent Station Maintenance at Alectra

* Leverage integration of Pl System and CMMS
* Risk Based - Condition Based Maintenance
e RCM3 methodology incorporated in CMMS
* Situational Awareness - Instant Information 24/7
* Pl Notifications (Real time)
e Alerts from CMMS System
e Pl System Reports, Dashboards
e Automatic Triggered Maintenance Work Orders
e Analytics in multiple systems
* One source of data
 Keeping it Simple

! OSlsoft.
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The Alectra Intelligent Maintenance System
2 Key Components

1. CASCADE CMMS
* Tracks assets, Maintenance history, Asset Condition and Costs
* Analytics
* Trigger maintenance tasks based on condition or events
* Interfaces with Pl System, test equipment and Qil lab data
* Prioritize maintenance work — Criticality, Health and Risk

2. Pl System
e Data collector, Speed optimized
* Real-time analysis and notifications
* Easy reporting tools, easy interfacing, enabler of [IOT

! OSlsoft.
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Industrial Development — Industry 1.0 to 4.0

MECHANISED MASS PRODUCTION

PRODUCTION

Assembly lines and

Steam engines electricity

&
&

OSlsoft

PlI\World san rrancisco 2018

AUTOMATION

IT and
electronics

CONNECTIVITY

‘Smart’
technologies;

Cloud computing;

Big data;
Networked
machines and
processes

#OSlIsoftUC  #PIWorld
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What is RCM3 "j@‘

4th Generation

= Managing physical and
3rd Generation econogrlﬂg rri)slzls |

= Higher availability, = Standardization and
reliability and throughput adopting standards (1.e.

= Greater cost-effectiveness |0 55000)

= Greater safety = Globalization

= Better product quality = Stewardship and social

: responsibility
2nd Generation e damage to the * Renewable strategies
environment

1st Generation * Higher availability Longer asset life = Defect glimination
= | ower costs * Innovation

= Fix it when it breaks

= Longer asset life

1930 1940 1950 1960 1970 1980 1990 2000 2010  2020..... 8



RCMS3 - Understanding Failure Curves

2 %

A
4 %

B
5 %

c = I
7 %

D
14%

E
68 %

F
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11 % Probability of
failure connected to
operating age

68 %

89 Source: RCM Il by John Moubray, Industrial Press Inc, 1992
© Probability of

failure not connected to .
operating age * Premature random failures

e Often after Human Intervention
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RCM3 — On Condition Task
Condition Scoring Using Potential Failure “PF” Curve

Aiquipm ent
(P

ing
Mums)

system/

New
Used

Potential Failure

Failed — Schedule Repair

Resistance to Failure

Failed — Emergency Repair

Failed — Repaired Onsite

Time | P-F Interval
7 OSlsoft.
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Embedded Sensors of a Power Transformer at Alectra

Over 100 sensors/monitoring points on a typical station power transformer

emp, 7~ SeIfDrying‘

Breathers

Pressure and

Controls \

7#" Dissolved Gas

m
Induced
Current

Analysis I
7#" Cooling Fans & | P PO ¥ 11— - = Wlndmg
Pumps ' oo Ml o B I (] B Temperature

Oil Pumps —

OLTC O|I MVA MW, KV
Filtration and Amps

Monitoring

s —
Protection

0OSlsoft.

Protectlon
Health
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I =0 WA R SEARE SN
Sensors / Equipment Monitoring — Building block for successful

Intelligent Maintenance (CBM)

/4

ransformer Self Drying Breather Bushing Monitoring Systems Tap Changer Qil Filtration

é 7 oSlksoft
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Sensors / Equipment Monitoring — Key building block for
successful Intelligent Maintenance (CBM)

Transformer Monitoring Rel Hydrogen Gas Monitor
7 Gas Dissolved Gas Analysis onitoring Relay ydrog

N@ EI%OH SAN FRANCISCO 2018 #OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC 13



Fibre Optic - Temperature Sensor Monitoring

F2 20

White Phase

F2 WHITE PHASE VALUES Phase Temperature
74 * a0 | 13

L)

If | I
r In Ao u‘\-. ,-J-Jf‘“-i' \

Voo ool Wl em  |Realime 1800  7-DayMax 1s.00

[TPPo oy N*¥
i |“ ’ omﬁlﬁ 'I|||'-I.Ii

Phase Amps
Real-time §7.00 T-Day Max

l\gﬂ;@ﬁs temperature of terminations, locations where InfraRed scanning is not safe or possible.
PI SAN FRANCISCO 2018 #0OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC 14



Alectra Intelligent Maintenance System Setup

Station Equipment Sensors — | Reports —
Analog & Status Data 22 REREREEY

cooeeoco | Dashboards

m e (Real-time) Condition Data “

Algorithm Rules Engine -
m |

,r"‘
—— CMMS

Pl AF Table Query WorkOrder

Firewall Firewall
‘ CMMS Alerts

Customer Info
System
s | /
S ‘
Pl Notifications (delayed)

" Outage Mgmt System  |nternet {Real-time)

é “) 0Slsoft
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Sensor Data used to Trigger Transformer Maintenance Tasks

* Transformer:
 Dissolved Gas and Moisture (Oil Condition)

* Loading, Oil Temperature, Oil Level, Transformer Tank
Pressure

* Transformer Cooling Status and Cooling Failure

* Tap Positions (monthly max and min and if passed
through neutral)

e Tap Changer Oil temperature vs main Tank QOil
Temperature

* Bushing Monitoring Power Factor & Capacitance

* Geomagnetically Induced Currents (GIC) | E-EEEEE[Q]

! OSlsoft.
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How Alectra configures Intelligent Transformer
CBM using Pl System and CMMS

Online
Monitor

Define
Analogue
and Digital

State points
to send to

SCADA

WIMAX, Fiber,
Radio

SCADA Points
Created

Data sent to SCADA
via available
Communication
Network

> PIWorld san erancisco

PI Analysis
Created

PI
Notification
Created

Cascade
MxProcedure
Created

MxProcedure /
Trigger Applied
to Equipment

CASCADE
CASCADE
Pl Tags Cascade CARE Point
Created READS Mapping to P!
Mapped to Created Tags
SCADA Points __
Cascade l
Mtce Triggers CARE BPacks
Pl AF Created (Algorithms)
Attributes Configured
created in Cascade
Element Alerts CARE RPacks
Template Created

mapped to
Cascade READ

#OSlIsoftUC  #PIWorld

CASCADE

Cascade
Triggers
Alerts from
CARE RPack

Cascade
Triggers
MxOrders from
CARE RPack

Condition
Based
Maintenance

©2018 OSlsoft, LLC



Communication Infrastructure

 Fibre — redundant systems throughout utility territory
* Leased and owned

» WiMax (Remote stations) to Hubs (Stations) then Fibre to
servers throughout utility

adio System to Hubs (Stations)

7 ] OSlsoft.
\ .
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Transformer Monitoring

« Utilize a SEL 2414 Relay

* |[nputs:
* Hydrogen Monitor
» High, High High, Monitor status (Form C Contact)
Winding and Oil temperatures from gauges
Oil level
Pressure Relief Status, Rapid Pressure (Oil movement — Protection Trip)
RTD — building temperature (3 wire 1000hm range)

Fan controls, amps

~ » Know running current. If within operating window ‘Normal” if outside operating range
- “Cooling Failure Alarm”

- Once a week for a 15 min interval fans are exercised automatically.

! OSlsoft. .
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Example: 7 Gas Transformer Oil Monitor

Product: Morgan Schaffer Calisto 9

» Analyses 7 gasses plus water content

* Monitored Consumables: Carrier gas, Calibration gas
* Pl Report and Notifications on consumables (weeks remaining and pressure

» Gas data interfaced to TOA4
» Script run at 3pm daily to upload gas values and have oil analyzed

_» Synchronized with CMMS twice a day
Notifications if gasses exceed IEEE standard thresholds

MS triggers alerts and auto generates work order if DGA or Moisture
lition codes show oil is in poor condition

ored in Pl as tags and stored in AF structure

! OSlsoft.
' PIWorld san rrancisco 2018 , #OSIsoftUC ~ #PIWorld  ©2018 OSlsoft, LLC



Integrated Expert Systems — Intelligent Transformer Oil Monitoring

A
-




Transformer Dissolved Gas Analysis Monitor Report

OSlisoft

Pl Vision @ New Display | D | POWERSTREAMNInC poisoni | @)

(¥} Calisto DGA Report VP1  Asset: | VTS1E:Greenwood Expansion:T4 DGA+ ¥ « AdHoc Display 10

s Dissolved Gas Analysis Monitor Report - Calisto 9 and TOA4

Dissolved Gas Model: | Serisl Number: Monitor Status: Calisto Cil Tempersture
CALISTO @ Ce000D4s1 Mormal 73°C

TOA4 Condition Scores

TS DR AE T

TOA4 DGA Condition TOA4 Moisture Condition TOA4 Fluid Quality Condition

(760"

Carten

Carbon Monoxide

=
e
&
Ethylene g

s
Carbon Dioxide “/7_6\"‘“
=

Methane

Diesolved Gas Values
Dissolved Gas Values

5 =
- N
Acetelyne B . Oxygen B ﬂ;\ s
s 1 " ==

Caromn

niosen g o

Pt

< >
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Pl Notification-Transformer DGA Levels Exceeding Thresholds

+ v = MTS2E:D.H. Cockburn Expansion:T4 DGA Gas Values Change - Message (HTML)

Message ¢ Tell me what you want to do...

PI-Notifications@powerstream.ca B Vince Polsoni 9:33 PM

MTS3E:D.H. Cockburn Expansion:T4 DGA Gas Values Change “

Hi,

As of 4/21/2018 9:32:23 PM Eastern Daylight Time (GMT-04:00:00) Gas values have reached one or more IEEE thresholds:

Current Low Alert || Increase Alert || Increase Warning || Increase Alarm || Rate Alert | Rate Warning || Rate Alarm
Value ) @ 3) ()] ) 3) )
Hydrogen (h2) 2 NA 101 701 1801 0.33 3.33 6.66
Oxygen (02) 21300 NA 8000 NA NA NA NA NA
Methane (ch4) 52 NA 121 401 1001 0.4 4 s
C“b‘zf;g ;"’“dc 635 NA NA NA NA NA NA NA
Ca’bm(?g;’“"x‘de 222 NA 351 571 1401 12 12 24
Ethylene (c2hd) 3.6 NA s1 101 201 017 1.67 3.33
Ethane (c2h6) 0.4 NA 66 101 151 0.22 22 4.4
Acetylene 0.2 NA 3 15 30 012 1.2 2.4
Water 0 NA 25 NA NA NA NA NA
Relsaturation 0 NA 30 NA NA NA NA NA
co2ico 2.86036 3 10 NA NA NA NA NA
Thanks,

Operations Technology

! OSlsoft.
' PIWorld san erancisco 2018 #OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC




Element Relative Display

Group by’

8 Name

& MTSTJV. Fy:T1

@ MTS1JV. Fry:T2

@ MTS2AM. Walker:T1
& MTS2AM. Walker:T2
@ MTS3:D.H. Cockbum:T1
& MTS3:D.H. Cockbum:T2

=]

MTS3E:D H. Cockbum Expansion:T3

) MTS4:R.M. Fabro:T1
J MTS4:R.M. Fabro:T2
@ RHTS1:Lazenby 1:T1
3 RHTS1:Lazenby 1:T2
(@ RHTS2:Lazenby 2.T3
F RHTS2:Lazenby 2.T4
) VTS1:Greenwood:T1
J VTS1.Greenwood:T2

@ VTS2Torstar.T1
@ VTS2Torstar.T2
3 VTS3:Loma Jackson:T1
& VTS3:Loma Jackson:T2

) MTS3E:D.H. Cockbum Expansion:T4

¥ VTS1E:Greenwood Expansion:T3
) VTS1E:Greenwood Expansion:T4

TS Transformer Report: MTS3E

Last Updated: September-07-16 2:51:18 PM

Weather Report

Station Values

77.85 MVA 73.59 MW

Back to Main Menu

Apparatus Type: Transformer
Serial Number:
Manufacturer:

Ambient
Temperature

Temperature

Cooling Fans

Stage/Group 1

52
(S

Mode:  Auto

Running

Transformer
MVA

oMVA

38.84 MVA

Tap Changer Position

[T

I-Time Transformer Oil Analysis

Cockburn Expansion:T.

Transformer Picture

TransformekVa!ues

38.84 MVA 36.84 MW

Ambient Temperature

32.0°C

Transformer Temperature
100¢ 1orc e 100
oc oc oc i o
4380°C 4520°C 44.40°C N DATA

il Calisto Oil HVWinding LV Winding  Winding Winding
Temperature  Temperature  Temperatwe ~ Tempersture Tempersture Temperature

Oil Pumps
Stage/Group 2

Stage/Group 1 Stage/Group 2

v I 3i

Not Running Running Running

Mode:  Auto

Station MVA

Tral;:\fl\?mer Station MW CHR Values:

2owA g w 2000 Criticality
E |
E- |
=

owa omw

77.85 MVA 36.84 MW 73.59 MW
Health

@ Risk

Tap Changer Tap Changer
Temperature Oil Filter

100°C

Tap Position: 15

Oil Temperature

41.70°C

HV Winding
Temperature
Status

LV Winding
Temperature
Status

Momcas
[

— LA TR N (( l

[ |



Intelligent Maintenance Example
Dissolved Gas Analysis in Transformer

S
==

_ ‘ Frimary Sus

_ . | - ” °°°°°° Dally SynCh
_*L_‘ 1.111 or On Demand

Transformer Problem ldentified
* (Health and Risk Increase) :
« Pl Notification, CMMS Alert H || S —

Auto Generated CM Work Order

7 0Slsoft
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I, . A
TS Transformer Oil Condition Report

PI Coresight

244 TS Transformer DGA Report_v2

Adtoc Dispiay 4 | [1] @
. _ H - O X
srpower TOA4 Daily Load - Message (HTML)
roant Message Q Tell me what you want to do...
Fri12/1/2017 3:01 PM

PiDashTV
Richimond Hill TOA4 Daily Load
To Vince Polsoni
Cc Yrysguli Kaireden

RHTS1:Lazenby 1
Hi

22 out of 22 TS Transformers' sample data have been uploaded at 01/12/2017 3:00:48 PM by TOA4 Daily Upload

RHTS2: Lazenby 2

SM 02016 12200300 AM SA 02016 1220000 A
6292016 303100 PM TRAZ015 12200100 AM
"

SM020168 12200100 AM SA 02016 1220000 AM
p'lulll TWANEEN LA A R A ] “““ll‘, ,\-ull,

OLTC - DGA yearly

6/30/2016 12:44:06 AM

< ah

>

.......... o .ooooond ©2018 OSlsoft, LLC
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Transformer Hydrogen Gas Alarm Report

Pl Alert: Hydrogen Gas Alarm at MS405:Brock:T1 - Message (HTML) r b=

Alert for Equip: M5405-Brock / TXMS /980 / 405-T1 / B3...

Q Tell me what you want to do

Message

Message Tell

Tue 2/13/2015 1:44 PM

Pl-Notifications @)
P1 Alert: Hydrogen Gas Alarm at MS405:BrockT1

7o Mvince Polsoni A

rstream.ca

Wed 2/14/20158 6:45 AM
CASCADE Alert <cascade
Alert for Equip: M5405-Brock / TXMS /980 / 405-T1 / B3250061 / Transelectrix Tech Inc

M vince Polsoni; [ Peter Fossey; [ Kirk Luoma

werstream.ca >

u’
Q
w
=
o
5

Update: To

3

As 0f2/13/2018 1:43:54 PM Eastern Standard Time (GMT-05:00:00). MS405:Brock:T1 is experiencing Hydrogen Gas o We removed extra line breaks from this message.

Alarm: 5 A -~
o
Gas High Level is Alarm ®
-
Gas High High Level is Alarm o [onewick Lhind  CASCADE Alert: TXMS Hydrogen Monitor Failure The MS Transformer Hydrogen Monitor =
Gas Monitor is Failed has indicated in SCADA as "Failed". Please investigate and complete the appropriate

Equipment Failure Form in CASCADE as well initate the creation of a Corrective

Alectra Utities - * maintenance MxOrder for the repair of the unit.

o

Sth &venue  14th Line 14th Line Patterson Patterson  Anne Temp Slake Brock Burton Cundl
MS220:T1 MS221:T1 MS331:T2  MS236:T1  MS2356:T2  MS402:T1 MS404T1 MS405:T1 MS406:T1  MS4

Thank you,
Station Sustainment Department 5
4

Equipment Information

A
2 oV
® s ‘1 0 ° Location: MS405-Brock
Little Mary St Vincent Wellington Perry Fox Robert Bel Type: TXMS
L4 MSH4T1  MSS1ET1  MS41T:T1 MSHET1  MS410:T1 MSE21:T1 M3422T1 MS4 Equip # 980
. pe . Serial #: B3250061
Intl V]
AIE?%A& Work O rder N Otlflcatlo n Manufacturer: Transelectrix Tech Inc
e Hydrogen Concentration = 500 ppm (OR)
£
AliFi ._| % Rate of Change = 50 ppm per 24Hr
. q|.'|.'arr|ing O—g__—H;rdrogen Concentration = 400 ppm (OR) Alert generated by

Rate of Change = 25 ppm per 24Hr
d pem p CARE TXMS HYDROGEN MONITOR is at 100% of threshold (Current Value of Failed =

Threshold Value of Failed ).
You can acknowledge this alert in Cascade.

§ 7 oSlsoft.
; PI World SAN FRANCISCO 2018 #0OSlIsoftUC  #PIWorld  ©2018 OSlsoft, LLC



Detailed Transformer Report

@ ;’allsi'/‘ision @ @ New Display | 2 | POWERSTREAMWince.poisoni | @

9] TXTS_by_Asset VP1  Asset | MTS3:D.H. Cockbum:T1 V| + AdHoc Display  [10

‘g Station Load 37 475 MVA 36.576 MW Transformer Load 19.342 M\/A 18.442 MW

8- 32 135 ¢
100 100

33 ¢

SBSSHHH!!E

g&BSBHHH!EH:

&

ili}} Heat Trend b

m’% Bushing Monitor Critical Emor @  Normal
s Status

(&) ® Moderate Error @  Normal
Windit
Temperare Normal Minor Error @ Nomal

e ABBAEBTARE

a
L,edBBEBBABE

fosBusuBdBud

Oil Pumps Main Tank Main Tank

Stage 1 Stage 2 Oil Breather Oil Level

ORI

) CHR Values

\ ] \ PG W Criicality  Health Risk

Number of Open Work Orders:

& 4182013 1245 PM

Tapchanger Position Trenvdh
Ban

67018 35458 o

Tapcha_nger

Sanon|

4/11/2018 1:32:46 PM 4/18/2018 1:32:46 PM

#OSlsoftUC  #PIWorld ©2018 OSlsoft, LLC




Example: Transformer Bushing Monitor

Product: Doble IDD/Doble Prime

« Each unit can monitor up to 12 bushings

* Connected to SCADA via DNP3

 Local connection and web page reporting
« Raw data from IDD into Pl System
everage Pl Reporting and Pl Notifications

» PIWorld san erancisco #OSIsoftUC  #PIWorld  ©2018 OSisoft, LLC



Integrated Expert Systems — Bushing Monitoring
Transforming our World




Bushing Monitoring — 1 set Secondary Windings

O ;I“\;‘ision

s} Doble DD (15)  Asset: | RHTS2:Lazenby 2-T4 Doble IDD ¥ |
8 | One Secondary Bushing Monitoring Report: RHTS2:Lazenby 2:T4 Doble IDD |
Eﬂ\ =— e usanzs

Bushing Monitor Daily Power Factor Change |

Critical Moderate Minor

Status Ermor Eror Ermor Lores -

L [ ® ® o Moderate:  [NGHMEI
o s Phase Angles . -
. 9 Daily Capacitance Change l
. Minor: Normal
Moderste:  [NiGTmAl
Severs: -
e — - : Bushing Data Values Weekly Power Factor Change
| ) R — X1 x2 X3
. - - o ) -] Minor: -
- Moderate:  [NGHEI
S : severs: (NG
S A ' Weekly Capacitance Change |

Gepaditance: Minor  NOHE]
Power Factor: ﬂ .
Moderste: [NIGHTIAI

Current:

Severe:  [NOTEN

— - | ; A

.yl
[4

4/15/2018 5:45-10 AM

OSlsoft.
PIW | #OSlsoftUC  #PIWorld  ©2018 OSlsoft, LLC



Bushing Monitoring — 2 sets Secondary Windings

OSlsoft

Pl Vision @ New Display | m | PoweR

@ Doble Prime (2S8)  Assel ‘ VTS3:Lorna Jackson:T2 Doble Prime ¥ |

) i) @ y Oy T [

l Doble Prime: Two Secondary Bushing Monitoring Report: VTS3:Loma Jackson: T2 Doble Prime|Bus 1 Niame
v Phase Angles Phase Angles

359 39|

& Ad Hoc D

Bushing Data Values Bushing Data Values Bushi ng Monitor

) Bushing Bushing:

A

o N — Copciarce: BERER
r s 23 Power Factor: WREREY] [UE 1.2015 Power Factor: 0.30862) @
Current: 15.632 mA15.656 mi15.522 m/\eIEE 15.575 mA

Daily Power Factor Change Daily Power Factor Change

Minor: - - - Minor: -
I Moderate: - - - Moderate: -
Az B35 AN Sever: Normal ~ Normal NGmal | severe: Normal

<

< > >

& Piwor

#OSlIsoftUC  #PIWorld  ©2018 OSlsoft, LLC




Pl AF — Transformer Management

* PI AF Templates
* P| AF Transformer Attributes
* Pl Analysis

Pl Notifications
Configuration — Analysis
onfiguration - Notification

AS and OMS systems

7 | OSlsoft.

> PIWorld san erancisco 2018
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Pl Asset Framework — Transformer Attributes

File Search View Go Tools Help
@ Database [%QueryDate ~+ ® @ | Back &) |H, CheckIn < « [2]Refresh | (3 New Element -~ =i New Attribute | Search Elements P~
Elements | [Transformer List

&5 Elements [ General [ chid Elements | Attributes [ports | Analyses | Notification Rules | version |
Circuit Breaker List
DC Systems
DGA £ =[] Neme:
Hydro One alvake & Description:
Interface Monitoring S
Maintenance Programs Category: <None> Properties: <Nene>
e e = e
SharePoint Default UOM: <None>
Transformer List Value Type: |Int16 |
Value: E
(4, Element Searches Iy e s2
DataReference: | Table Lookup }

Settings...
SELECT Count([rfx_val]) FROM [Cascade

_id] =
*149' or [equiptype_id] ="150' or [equiptype_id]
= "152;RWM=0;RWN=0

Limits  Eorecasts

oslsoﬂ 8 Transformer List Modified:07/04/2017 12:31:20 PM. Version: 01/01/1970 12:00:00 AM, Revision 7

PIWorld san erancisco 2018 #OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC




Analysis Template — Tap Changer OIl Level

File View Go Tools Help

Search Element Templotes O

-

@ Database [T QueryDate ~ © @ | Back )

£ North MS Charger
RTU
( SharePoint Template
[ South MS Battery
- [ South M5 Charger
- [ Sustained Outages
- [ Transformer Station
- (f TS Battery
-~ (i TS Bus Template
% 5 Bus Tie Breaker
(TS Calisto
- [ TS Cap Bank Breaker
- [ TS Charger
- [ TS Circuit Breaker Template
- [ TS Feeder Breaker
- [y TS Inverter
£ TS Primary Switch
() TS PRIMAX Charger
(F TS Secondary Breaker
- (G TS Tapchanger
- [ TS Transformers Bermondsey
- [ TS Transformers Jones
e (G TSUPS
£ WO by Equipment Type
£ WO Total
% WO YD
- :1 Event Frame Templates

« [ 1, 3

Name: Tap Changer Low Oil Level

& Name
H Calisto 9 General Alar...
H  Main Tank Qil Breather
H  Secondary Breaker Sta...
H
[}

Tap Changer Low Qil L...
Tar Channar O Eiltar

- Description:

H Categories: ‘ - J

Analysis Type: () Expression ) Rellup @ Event Frame Generation
0 5QC

Start analyses when created from template

Create a new notification rule template for Tap Changer Low Oil Level

Event Frame Template: [Migrahed Notifications Event Frame Template

BE

Mame Expression
B Start triggers

True for Severity Value at Evaluatio Value at Last Trige

StartTriggerl |‘Tap Changer | TAPCHANGER OIL LEVEL® = "Low’

*Tap Changer | TAPCHANGER OIL \LEVEL' = "Low"

3 Elements

2 End trigger

St (optionat) | \ {

— Event Frames

EndTrigger

Type an expression (optional)

Add a new variable Add a new start trigger

] Library

| | &

iz Unit of Measure

82 Contacts

Scheduling: @ Event-Triggered () Periodic

%8 Management

Trigger on [AnyInput -

0Slsoft.

TS Transformers Bermondsey Modified:3/25/2018 5:36:52 PM.
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Notification Rule — Tap Changer Oll Level

File View Go Tools Help

@ Database ¥ QueryDate ~ O @F | (D Back () H, Checkin 3 «

Refresh

@ New Template -

I

|Sear(hf£ememTEmpiares 2 V‘I

Responder_Incdents {(Momentary 2015)
Responder_Incidents {Momentary 2016)
Responder_Incidents (Momentary)
Responder_Incidents (Sustained 2014)
Responder_Incidents (Sustained 2015)
Responder_Incidents (Sustained 2016)
Responder_Incidents (Sustained)
Responder_Operations on DPDs (Last 30 Days)
Responder_Operations on DPDs (YD)
Responder_Origination Designation
Responder_Region Designations
Responder_Status Designation
Responder_Trouble Designation
Station Location
Transformer &LTC Latest DGA & Moisture Results (i
Transformer & LTC Latest Oil Test Results
Transformer Latest Oil Results (Old/Received from \
TS Asset Condition Assessment Info - Cascade Extt
e TS Transformer Nameplate and CHR.
E& Table Connections
- (] Categories
[&] Analysis Categories
- Atiribute Categories
Element Categories
(] Notification Rule Categories
Reference Type Categories
Table Categories

‘ m 3

-

General | Attribute Templates | Ports ihnalyssTﬁs Notification Rule Templates '

v Mame Critena

i Calisto 9 General Alarm/Error (Bermondsey T...  Analysis Template = Calist...

m

 Elements

= Event Frames

-] Library

Name: Tap Changer Low Oil Level

Description: - Notifies when Tap Changer ail is low

A notification will be triggered when an event frame is created that satisfies all of these criteria.

| Referenced Element Template = TS Transformers Bermondsey |

| Analysis Template = Tap Changer Low Oil Level |

View/Edit Trigger

=y Main Tank Oil Breather Status Notification _ Analysis Template = Main... = [ ']
F Status: rmondsey Analysis Template = SeC0.
Tap Changer Low Qil Level Analysis Template = Tap...
&y Transformer Differential Protection (Bermon...  Analysis Template = Trans...
i TRN Loading (Bermondsey TS) Analysis Template = TRN...
Trigger Subscriptions

There are currently 3 subscribers to this Notification Rule Template.
View,/Edit Subscriptions
Manage Formats

0Slsoft.

PIWorld san erancisco 2018
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Pl Notification Emalil Message Template
Tap Changer Low Oll

File VWiew Go Tools Help

@ Database FH QueryDate - © @& | Back &) |H, Checkin ) v

Refresh | @@ New Template ~

Search Element Templates @~ |

(, SharePoint Template
- ( South M5 Battery
(% South MS Charger
(% Sustained Outages
(@ Transformer Station
(@ TS Battery
[ T5 Bus Template
- [y TS Bus Tie Breaker
- (TS Calisto
(% TS Cap Bank Breaker
(8 TS Charger

- [y T5 Feeder Breaker

- [ TS Inverter

- [ TS Primary Switch
(% TS PRIMAX Charger
(B TS Secondary Breaker
(8 TS Tapchanger

- £y TSURS

(% WO Total
@ WO YTD
Event Frame Templates
a Maodel Templates
i Transfer Templates

€ n

(@ TS Circuit Breaker Template

- [y TS Transformers Bermondsey
() TS Transformers Jones

- (@ WO by Equipment Type

m

T s
Attribute Templates | Ports | Analysis Templates | Motification Rule Templates

(7 Elements

— Event Frames

1] Library

mn Unit of Measure

Message - MNew Delivery Format

= X Ga
Name Is Default
Global Default Email | Assel sernver

g New Delivery Format ~

Design |HTML Preview Plain Text Preview

AcadEref
L B

Subject Pl Alert: Tap Changer Oil Level at| TargetName

Attachments

Update:

Target:Name Tap Changer Oil Level changed to
Tap Changer|]TAPCHANGER OIL LEVEL:Value At Send Time| at
Notification Rule:Send Time .

Thank you,
Station Sustainment Department
Alecira Utilities

AF Server Properties

Database Properties

Notification Rule Template Properties

Event Details Hyperlink

Event Frame Properties

Event Frame Attributes Mi d Notifications Event Frame Template

b Start Trigger Expression

b Start Trigger Name

Element Template Properties: TS Transformers Bermondsey
Element Template Attributes: TS Transformers Bermondsey
b Ambient Temperature

b Amperage

> Amperage|Primary Blue Phase Amps

b Amperage|Primary Red Phase Amps

[ Amperage|Primary White Phase Amps

b Amperage|Secondary Winding 1 Blue Phase Amps

b Amperage|Secondary Winding 1 Red Phase Amps

[» Amperage|Secondary Winding 1 White Phase Amps

b Amperage|Secondary Winding 2 Blue Phase Amps

b Amperage|Secondary Winding 2 Red Phase Amps

b Amperage|Secondary Winding 2 White Phase Armps

[+ Breakers

3

Breakers|Secondary Breaker 1 Name

42 Contacts

% Management

TS Transformers Bermondsey Modified:3/25/2018 5:36:52 PM.

Orld saN FrRANCISCO 2018
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Pl Notification — Low Tap Changer Oll

LI S PI Alert: Tap Changer Oil Level at VTS4:VTS4:T2 - Message (HTML)

Message Q Tell me what you want to do...

Pl-Notifications@powerstream.ca M vince Polsoni 3/22/201%
PI Alert: Tap Changer Oil Level at VTS4:VT54:T2 -

Update:

VTS4:VTS4:T2 Tap Changer Oil Level changed to LOW at 3/22/2018 12:42:18 PM Eastern Daylight Time (GMT-
04:00:00).
Thank you,

Station Sustainment Depariment
Alectra Utilities

] OSlsoft.
' PIWorld san erancisco 2018 #OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC




Video Example Table — Transformer and Tap
Changer Oll Test Results from CMMS

File  ¥iew Go Tools Help

) Database [ QueryDate » (O @ | @ Back ) |H, Checkln ¥} + [#] Refresh |Searth Tables P
Responder_All DC-Splice Incidents (YTD) = || General |Table | Define Table | Version
Responder_Cause Designations

Responder_Critical Customers Name: Station Lecation
Responder_Customers Affected by Current Incic
Responder_Customers by Region
Responder_Customers per Feeder (Archive) Categories:
22“:325:232:: E: f:l:teiso - Connectian; Linked - Provider ~SQLOLEDB. 1;Passnord=<PASSWORD;Persist Security Info=True;User ID=PICASSQL;Initil Catalog=CascadeDE;Data Source =CORPSQLO2|CORPSQLO2;Use Proced
Rexnder}nddenm (Momentary 20‘;4) Query: Linked - Select a. %, b. ASBESTOSPRESENT, b,READING_DT as "ASBESTOS_LAST_READDATE" from (select eq_station.equip_id, a.*eq_station. criticality_val,eq_station.health_val,eq_st:
Responder_Incidents (Momentary 2015)
Responder_Inddents (Momentary 2016)

Responder_Incidents (Momentary) Cache Interval: 0 | Manual Refresh -
Responder_Incidents (Sustained 2014) 5

= Responder_Inddents (Sustained 2015) e

Responder_Incidents (Sustained 2016) Import... | Link. .. ] [ Unlink
Responder_Inddents (Sustained)
Responder_Operations on OPDs {Last 30 Days)
Responder_Operations on DPDs (YTD)
Responder_Crigination Designation
Responder_Region Designations

Responder_Status Designation
Responder_Trouble Designation %
Transformer & LTC Latest DGA & Moisture Result
Transformer & LTC Latest Oil Test Results
Transformer Latest Ol Results {Old/Received fro
TS Asset Condition Assessment Info - Cascade E _

Description:

Time Zone: <hone> v] Convert To Local

3

PIWorld san erancisco 2018 #OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC



SCADA — P| System — CMMS working as One

Pl Report

s~ @ DI Cormight -8 -

@ some Waterteve| ¥ (oni )

(High Water Alarm)

Pl Notification

Message Adobe PDF

Adobe PDF

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 to complete this task. Your supervisor will assign the task to a Station Mtce
Techniclan.

s,

& B |23 Prnotiications g2 @ (v [aa] €
e e an Q- | (&3, To Manager = Q_‘ e N

By- Osete | W, | o3 Team e |o|| MoYe [ Te@s | Edng) Zoom

Delete Respond Quick Steps 5| Move Zzaom
© Extra line breaks in this meszage were removed.
From: "CASCADE Alert <cascade @poweratream.ca> Sent: 5at06/09/2014 9:15 AM
To: | Vince Polsoni; | Brett Collicutt; | w Peter Fossey; | | Charles Harris; | Robert Rutledge
ca
Sublect: Alart or Equip: Robert / SUMPWELL /1735 7 <No Position / <No Serial #» / <No Manufacturar-

r &l

Pl Report

(High Water Alarm Cleared)

o-cf

armsight/=/Dixplays 82/ Sump-Water-Level

"B

- @ I Cormight

5 - Bage~ Setwy~ Tooh- @~

@ sump Waterteve| (R O

Gl i 20 an _m\_g. e

CMMS Work Order /N

[
=] [
[=] [
| [Priority 2 - 30 Days =
I |Regular Pay. = [
] =] L
e — = | ActuatDurays: |
CrewType:  |Siaton Mantenance  [v]  Generated By: i di R —
Gen Type: (autometic: | Generstcaon:  [oeiar201s | Company MxOrder [ =1
Prioriey: 200 | cocumtedon:  [1509:201 0907 ]
On Hola: =] On Hota Reason: | ]
AssigneaTo:  [RUAGS, RoBEH | scheaute Date: (11092014 1516 =]
Closed on: [ | closeany: ]
Passport wio: | ]

Create Comments

automatically generated)

Sump water level for MS422:Robert is c

Thank you,
Station Sustainment Department
PowerSiream Inc

SaReply B 33 erwotifications 3 v
58 Reply All (E8~ | (5 To Manager

&v Delete — | Move Tags 4 Zoom
% Forward B~ | (3 Team E-mail = - -

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

e SCADA event)
Time: 05f09
Alert:

from CMMS)

TR

W
cquiga: 1735

serial #:
Manufacturer: <No Manufacturers

Alert generated by [ (begin)
SUMPWELL ALERT HIGH WATER = TRUE (Current Value of "HIGH" = Threshold value of
"HIGH" for 1 times);

(end) |

You can acknowlege this alert in Cascade.

K

|[ amon ][ mxciose | I[ onrield (1 ot |[Eateinfo Jee ]

0OSlsoft.
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Pl Notifications — Transformr Conditions

7

o

* Transformer Diﬁerentil

» Transformer Online / Offline
* Primary Switch Operation
« Secondary Txmr Breaker Operation

« Transformer Oil Temp/Cooling
» Transformer Bushing Alarm

* Transformer Main Tank Breather
» Tap Changer Low Qil
« Tap Changer Oil Filtration Alarm

* Dissolved Gas IEEE Threshold
Exceeded

» Dissolved Gas, Moisture and Fluid
Quality Condition Code >2

» Calisto 9 Oil Monitor General Alarm

0OSlsoft. =
PIWorld san erancisco 2018 #OSIsoftUC  #PIWorld  ©2018 OSisoft, LLC

* Oil Containment Alarm
« Hydrogen Alarm
» Transformer High Winding Temp



SubStation Interconnection — Load Transfer Report

M5I0Z
BALMOERE
o 10,45 20MVA

MAA S

F‘n:l‘-n.-'“"'l"‘l'l

54T  F20NNA
Z T".-Hf- %

12 M PARKN PLACE
< WA 1287 mOMA

B3.35%

B BT PORNT
0 l"'l:l WA,

T MS309:Painswick T1 High MVA Ratio - Message (...

@ Tell me what you want to do...

Pl-Motifications@powerstream.c
ND d 5 TV £ |

MS5309:Painswick:T1 High MVA Ratio

Hi,

MS309:Painswick:T1 Transformer is experiencing a high MVA ratio of 81%.

Current Load 1s 4.58MVA
Current Applied Rate 1s 20MVA

| ||Base Rate”Stage 1 ||Stage 2 |
[Status| NA  Jofr |oft |
[Rating]| 20MVA ][26.6 MVA[[33.3 MV A]

Thanks,
Operations Technology

3at 4:00 PM

W

#OSlIsoftUC  #PIWorld  ©2018 OSlsoft, LLC




Geomagnetic Induced Current

Pl Coresight T ' -

port Coresight version

Update:
Current Regional Geomagnetic Storm Index (Kr) Values are
Last Hour Kr Value: 5
Next 0-3 Hours Kr Value: 4
Strong Next 3-6 Hours Kr Value: 3
Modersate

as follows
Extreme

Severa

A Kr Value of § as Last Hour Kr Value has following impact

Scale: Qu
Effect: N 2
Number of Expected Geomagnetic Storm Events
Number of Storm Days

00 per cy
§ per cvcle (1 solar cvcle

(1 solar cvcle =

900 das = 11 years)

11 years)

D1
Solar Wind Speed: 574.6 km/sec

06/01/2016 1:04:14 PM

e e = DIMTSE A M e )
= [i)ii’ﬂ DC -gai;n: Smiui/L Normal ﬁ/ V') — ﬁ
Negative DC Alarm Starus]| al || Normal N ol
[ _ocics —— I TN 7 . [ Norma |

/0172016

= - = S 6A ——
Oil Temperature / 3.1°C / 09 7 // 9. 7A
L ; / C / -6.4°C l/ .
[ CumentLozg ] o,

0 MW 3657236 Mw]

16 1:04:14 PM

O Mw

[R.Station Cuslmnmenr Denanmenr
S nc

LW WWind i,
Ol Temperature

£ 1 06/01/2016
y TZ GIC Sensor Amps
Ambient Temperature 280 —

Last Hour

06/01/2016 1:04:14 PM

30/M122/2015 1:04:14 PM

#,100%

#OSlIsoftUC  #PIWorld  ©2018 OSlsoft, LLC
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Feeder Availability Report - Risk

H L I P1Alert: An update on BARRIE M5 BREAKER Performance - Message (HTML)

Message

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

W

Update:

One or more thresholds have been exceeded by BARRIE M35 BREAKER at 3/2/2017 4:30-25 PM Eastern Standard Time (GMT-05-00-00)-

|Number of Incidents| Threshold|

[Last 30 Days| 3 E
[Last 60 Days| 3 | 4 |
[Last 90 Days 2 | 5 |
[y | 2 L NaA |

Number of Customers fed by this Feeder is 1354

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

Thank you,
Station Sustainment Department
Alectra Utilities

! OSlsot.

' PIWorld san erancisco 2018 #OSIsoftUC  #PIWorld  ©2018 OSisoft, LLC
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Pl Notification — Transformer De-Energized / Energized

= T 4 T yTsaTorstarT2 Transformer Loading Update - Message (HT...

File Message Tell me what

Pl-Notifications@powerstream.ca B vince Polsoni Sun 4/15

VTS2:Torstar:T2 Transformer Loading Update “

Location: VTS2 Torstar 72
Time: 4/115/2018 10:17:03 FM Eastern Daylight Time (GMT-04:00:00)

Update:
WTS2:Torstar T2 Transformer has been energized/de-energized at 41572018 10:17:03 PM Eastern

Daylight Time (GMT-04:00:00) with loading of 12.63725 MV A.

Primary Switch Status: Closed
Secondary Breaker 1 Status: 21T2A Status: Closed

Secondary Breaker 2 Status: 21T2B Status: Closed

Thank you,
Station Sustainment Department
Alectra Utilities

> PIWorld san erancisco 2018 #OSIsoftUC  #PIWorld  ©2018 OSisoft, LLC



Pl Notification — Transformer Cooling System On / Off

= U PI Alert: Fan Status Change at VT51:Greenwood: T2 - Message... m - 0 X

@ Tell me what you want to do...

Pl-Notifications@powerstream.ca B Vince Polsoni 4/5/2018
PI Alert: Fan Status Change at VTS1:Greenwood:T2

b

Update:

Cooling Fans Status changed to On at 4/5/2018 5:16:34 PM Eastern Daylight Time (GMT-04:00:00).

DGA Oil Temperature is 28.9 °C

Main Tank 01l Temperature 15 30.8099996185303 °C
Secondary Winding X Temperature is 46.1 °C
Secondary Winding Y Temperature is 43.6 °C
Ambient Temperature is 1

Transformer Load is 89.8290 MVA

Thank you,
Station Sustainment Depariment
Alecira Utilities

] OSlsoft.
' PIWorld san erancisco 2018 #OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC



Pl Notification - Transformer Cooling Failure

From: Pl-Notifications@ powerstream.ca [mailto:Pl-Notifications@powerstream.cal
Sent: April-20-18 5:01 PM

To:

Subject: M5309:Painswick:T1 Cooling Failure Status Change

Hi,

Cooling Failure Status changed to Failed at 4/20/2018 5:00:458 PM Eastern Dayvlight Time
(GMT-04:00:00)

Additional informatiomn:

Fan current 15 0A

D1l Level 1s Normal

(1l Temperature 15 27°C
Winding Temperature 15 25°C
Transformer Load 15 4. 44MVA

Thanls,
Operations Technology

> PIWorld san erancisco 2018 #OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC



Pl Notification — Tap Changer OIl Filtration Alarm

H ? ¥ ¥ plAlert Tap Changer Oil Filter Alarm at MTS3D.H. Cockburn:T2.. = — O X

Message Q Tell me what you want to do...

Pl-Motifications@powerstream.ca I Vince Polsoni Mon 4/16
PI Alert: Tap Changer Oil Filter Alarm at MT53:D.H. Cockburn:T2

[¥]

Update:

MTS3:D.H. Cockburn:T2 Tap Changer Oil Filter status changed to Alarm at
4/16/2018 1:09:22 AM Eastern Daylight Time (GMT-04:00:00).

Thank you,
Station Sustainment Depariment
Alectra Utilities

] OSlsoft.
' PIWorld san erancisco 2018 - #OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC
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- Maintenance Performance Reports
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Maintenance Program and Backlog Performance
(by Mtce Task)

Pl Vision

MaintenancePrograms_by Asset Asset: | BATTERY - PM ‘T|

2018 Maintenance Program: BATTERY - PM

Activated

Assigned

Number of Equipment: 172
Frequency:

Est hours per task: 4
Task:

B Generated
€7 oslsoft

& P

SAN FRANCISCO 2018
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Current Year Transformer 3 Winding Doble Test
Maintenance Program Completion Report

0 gllsi;ision @ New Display | I.._'1ln | POWERSTREAMwincepoiscni | (@

+ AdHoc Dispiay [0

@ MaintenancePrograms Asset VP1 Asset: ‘ XTS - PM - 3 Winding Doble Test ¥ ‘

) 2017 Maintenance Program: TXTS - PM - 3 Winding Doble Test

il

D Completed Backlog

I T T T Numbor of Equipment 11
requency
300 300 1500 300

Est hours per task: 16
250 250, 250- 250, Task:

200 200 200. 200-

150

oo 100

o [L1 p—
6 5 1 0 0 3

B Generated B Completed

Now | [ 23/06/2017 9:31:10 PM

#OSlsoftUC  #PIWorld ©2018 OSlsoft, LLC



Current Year Transformer Tap Changer
Maintenance Completion Report

@ New Display | E"n | ALECTRAWince poisoni | @

Oglhi;ision
« AdHoc Dispiay  [§

iw) MaintenancePrograms by Asset  Asset: | TXTS LTC 2 Winding Intemal Inspection ¥ |

! 2018 Maintenance Program: TXTS LTC 2 Winding Internal Inspection

Number of Equipment: 24
Frequency:

Est hours per task: 16
Task:

B Generated B Completed

<[ v

[ Now | [ ameoois22413PM

#OSlsoftUC  #PIWorld ©2018 OSlsoft, LLC




Transformer - Annual Oil Samples

Fsisi;ision © NewDispiay | E‘s | POWERSTREAMVince poisoni | @)

@ MaintenancePrograms_by_Asset VP1  Asset 4 Ad Hoc Display
R ) = ooy T G
2017 Maintenance Program: TXTS DGA Qil Sample

i

Candidate

Activated

Assigned

Number of Equipment: 26
Frequency

Est hours per task: 1
Task:

49 435 45 42

B Generated

Now | [ 270902017 11:20:28 AM

23/06/2017 9:36:03 PM

#OSlsoftUC  #PIWorld ©2018 OSlsoft, LLC




Station Maintenance Program Performance
(by Equipment Type)

Open WO Status

OSisoft

Pl Vision 232 TXTS Maintenance Programs Ad Hoc Display m | POWERSTREAMNInce poisoni | (@)

T5d TS Transformers Maintenance Program Work Orders  source: Cascade CMMS
DGA - Lab Qil Testing DGA - T Gas Monitor CMICM-Capital (Combined)

WO to be Cd

Estimated Eff

Forecasted

Backlogd

) OSlsoft [ Now | [ 02/11/2017 7-53:51 PM ]
Z\\a" PI SE'ILFEQXW&EQEPS&S #0OSlIsoftUC  #PIWorld  ©2018 OSlsoft, LLC 54




Corrective Maintenance Performance

m Overall CM Report E¥d  AdHoc Display 4

Et=iel Corrective Maintenance Work Crders Report

Corrective Work Orders

106 =

Percentage All Alectra Work Orders

g B am LW Gm o L] 836 Fin He s A s en W RO
Cormective Current Open

Overall Current Open
I
2 4 & ]

a0 K e 28 e

-
_ 303 |
Comective YTD Closed

B 3 BED éb M G0 TR e

Overall YTD Closed

4 2 19 8 35

Curmnt Open | YTD Ciocsd | |CurmniOpen | YTOD Clossd | | Cunant Open

Currant Gipan YTO Closed | Current Open ¥TO Clocad

Cummni Open WTO Closad | Cusrest Spen: YTD Clossd

#OSlsoftUC  #PIWorld

©2018 OSlsoft, LLC



Visualizing Real-Time Asset Health — CMMS and Pl System

m Function of Criticality and Risk

/] 0Slsoft.

3 PI\World san rrancisco 2018




LA RRA RN
Transformer - Criticality, Health and Risk

© PI Coresight 244 North MS Transformer CHR_v2 B4 Ad Hoc Display m | VincePoisoni | @

alectra North MS Transformer CHR

All North MS Transformers

Alliston

Barrie . ) ¥YTD - YTD No. of Open
MS301-Anne North Crificality| Health | , ora00 | RiSk | 4orage Work Orders

MS302:Saunders m I 1 i

MS304:Bg Bay Font | T
NS305-Holly e 28.95 28.85 28.95 28.85 1

M3432:Fetch
MS306:Litte Lake n

48.95 48.85 48.95 4885 2

Beeton

‘atterso

Bradford

M3321:John
MS322:Melbo

MS323:8th Li

MS307:Huronia
MS308:Park Place
MS309: Painswick

48.95 48.85 4895 48.85 2
uSsn2:rne ferm 42.35 41.92 52.04 52.40 1

MS404:Biake

MS406:Burton

MS407-Cundks Ea! X o o 1MW MW 1.47 MW 050 55.00 5454
MS408:Cundes West | T1 ) 100.00 % | 10000 % | 1_ua 101.70 58.85  58.95 58.85
MS410:Femdake mwoo% | weowva | irsmw | 1evw | eww [ gsp  [EPE 52.50 2635
MS411 Innisfi 0000 % | w0o0% | m 22.50 22.50 11.25

MS412:Johnson 100.00 % SMVA 1.24 MW 132 MW 137 MW | 400 61.70 61.24 61.24

MS414-Littie 100.00 % | 100.00 % | 5MVA 1.63 MW 1.46 MW 1.50 MW 050 42.50 42.50 21.25

[ s z00mmn < o >

C ) OSlsoft
\s..a
) PI SAN FRANCISCO 2018 #0OSlIsoftUC  #PIWorld  ©2018 OSlsoft, LLC

L

MS324:Reagg

Penetanguish
M3421:Fox

MS423:Belisk|
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Various Operations / Equipment Reports - Alectra

Transformer Availability
Transformer Oil Temperature
Transformer DGA
Transformer Hydrogen
Transformer Hydrogen and
Moisture

Transformer Health & Risk
Transformer Cooling
Geomagnetic Induced Current
Transformer Loading

! OSlsoft.

N P|WOI’|d SAN FRANCISCO 2018

Transformer Mtce Completion
Transformer Mtce Forecast
Transformer Oil Containment
Transformer Monitoring Equipment
Transformer Pressure Relief Vent &
Gas Accumulation

Transmission System Supply

#OSIsoftUC  #PIWorld  ©2018 OSlsoft, LLC
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230kV Transmission Supply Status Report

230 kV Transmission Lines Layout |ssmisss 1051.5 MW oversi 75 siston Riskindex 84,3277 %o Overs Ts Tanstommer vty 75 %

B E3- |

EE

EEl B3Ea

E1E3




Overall TS Station Risk Index

Owerall TS Transformer Availability

Owerall TS Bus Availability

Feeder TS Breakers "Closed"

Performance

Indicators
(Performance
Equations)

2018

MT53

I I D.H. Ci

| SatonStaws 0 o0 | e
| Bus Avaiability |

| Bus E Auailahility |

| |

| |

| |

Multi States

Analytics

Bus C \oliage

Bas O Awail ability

Bas O oltage

Feeder Breakers Closed %)

(Performance Equations)

#0OSlIsoftUC  #PIWorld  ©2018 OSlsoft, LLC




Station Availability (Risk) Report

@ Pl CQresighf J&% station_Performance_Summary_Report_v1 Ad Hoc Display m (7]
B .
b 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
MTS1 MTE2 WTS3 WTa2 MT 53 RHTS2 TS o cm RHTS1
S Fry AN walker Loma Jacxson Torstar D.H. COCKDUM Lazenby 2 ‘Greenwood i Lazenoy | ranrn

MS Station Performance

m B e i .HMHEE

Duskwortn | Duarn

Margen Malan  [Painewick Park Plece Fatnrson

SAN FRANCISCO 2018 #0OSlIsoftUC  #PIWorld  ©2018 OSlsoft, LLC 64




;[Gision @ New Display | m | POWERSTREAMwince polsoni |

Station Transformer Fleet Availability  Asset: ‘ AMS1Aurora 1:T1 W | 4 Ad Hoc Display m

'9) 2 ANV T
Station Transformer Fleet Availability

TS Transformer Fleet MS Transformer Fleet

A T 3] 45 chart by amCharis
1S chart by amCnans

MS TXMR AVAILABILITY
TS5 TXMR AVAILABILITY
95.233 % 98.62 %
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Station Transformer Oil Temperature/Cooling Report

alect?a Station TS Transformer Qil Temperature Report
utilities Back to Main Menu Date & Time: 19/09/2016 12:43:55 PM
Lazenby 2 J.V. Fry A.M. Walker Mo D.H. Cockburn C
Off
T3 T4 T1 T2 T T2 . 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 POy
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 Qil
Ambient Temp 2517 °C 2517 °C TC Oil Temp 30.00 °C 30.10°C TC Oil Temp 25.50°C 2540 °C TC Oil Temp 27.60°C 25.70°C TC
Fans 1/2 onjon On,"On Ambient Temp 25.17 °C 25.17 °C Ambient Temp 28.30 °C 28.10 °C Ambient Temp 31.10 °C 28.20 °C Am
Fans Group 1/2 on f off on  off Fans Stage 1/2 on / off on foff Fans Group 1-4 _ Far

AM. Walker: T1 Values 1

F OIL TEMF
ABIENT TEMFEI

(\l OSlsoft
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Transformer OIl Temperature Report

Pl Vision

@ MS North Oil Temperatures V4 =
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« Ad Hoc Display

MS301:Anne NorthcT1 STAGE 1 COOUNG
Ooff

M3308:Park Place:T1 STAGE 2 COOLING
Off

MS301:Anne NorhcT1 STAGE 2 COOUNG
Ooff

MS308:Painswick:T1 STAGE 1 COOLING
Off

MS302 Saunders:T1 STAGE 1 COOLING
off

MS308:Painswick:T1 STAGE 2 COOLING
Off

MS302-Saunders:T1 STAGE 2 COOLING
Ooff

M3310:Livingstone:T1 STAGE 1 COOLING
Off

M5303 Femdsle South:T1 STAGE 1 COOLING
Off

M3310:Livingstone:T1 STAGE 2 COOLING
Off

M5303 Femdsle South:T1 STAGE 2 COOLING
Off

MS321:John:T1 COOLING
Off

MS204:Big Bay Point:T1 STAGE 1 COOLING
Ooff

MS322:Melbourne:T1 COOLING
Off

MS304:Big Bay Point:T1 STAGE 2 COOLING
Ooff

MS323:5th Line:T1 COOLING
Off

MS305:Holly T1 STAGE 1 COOLING
off

MS324:Reagans:T1 COOLING
Off

MS205:Holly.T1 STAGE 2 COOLING
Ooff

MS330:8th Avenue:T1 COOLING
Off

MS306:Little Lake:T1 STAGE 1 COOUNG
Ooff

M3331:14th Line:T1 COOLING
Off

MS306:Little Lake:T1 STAGE 2 COOUNG
Ooff

M3321:14th Line:T2 COOLING
Off

MS307:Huronia:T1 STAGE 1 COOLING
Off

MS330:Patterson.T1 COOLING
Off

MS307:Huronia: T1 STAGE 2 COOLING
Off

MS413:Letitia:T1 COOLING
Off

MS308:Park Place-T1 STAGE 1 COOLING
Off
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Alectra Service Territory Weather Report

-2 °C =32

Mostly Cloudy

! OSlsoft.
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Alectra Service Territory Current Weather
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Event Frame Report - Substation Transformer 110%
Overloadlng Events

110% MS Transformer E (I.ast 2 morﬂhs] Total Overloading Events
alectr: ra
utilities I
mAMSSTL
MS305-Holly-T1

PlaceT1

0OSlsoft.
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. s O
PI-ESRI Reports

ST e S—— * Pl Integrator for ESRI ArcGIS

Transformer Loading o 07 i

g rsn @

Number of Customers * Users of ESRI reports:
A= PeLatation  System Planning
* Engineering
* Operations

* Other reports:
*  Qutages with Weather Radar
and Wind
*  Transformer Health
*  Transformer Loading
*  Transformer Oil Temperature

! OSlsoft.
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Notable Transformer Saves — Alectra Intelligent Maintenance

| E——
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Save - 230kV-27.6kV 75/125 MVA
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Integrated Expert Systems — Alectra Intelligent Transformer Maintenance

idoblel
Online
Monitor

SCADA 2 — &y . TOA4

Delta-X Research

.
e .
P

ﬁscade”"

Pl System CMMS
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Comparison of Sister Units - DGA Trends

(Good Transformer) (Failing Transformer)

History Graphs and Diagnostic Charts

History Graphs and Diagnostic Chaj
Hydrogen (H2) A Methane (CH4) A Hydrogen (H2) Methane (CH4)

1] ! 3
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Date Date
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—_— 6 200
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Acetylene (C282) Carbon Monoxifle (CO) Acetylene (C2H) Carbon Monoxidl§l (CO)
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E:/GreenwoodT4.mov

Increased Gassing - 2 Significant Events
Event 1 Event 2

[TS1E:Greenwood Expansion:T4 CALISTO OIL SENSOR CARBON DIOXIDE PPM VTS1E:Greenwood Expansion:T4 CALISTO EPPM | © WVTS1E:Greenwood Expansion:TA CALISTO OIL SENSOR CARBON DIO!

o5 ppm | 425 ppm 750

ENPNS
T e v

|_ILIII|'ILlI_Il|IAUJLI'I_IJlILIJLI_II_|ﬂllJI'IJ_I'\ S

; ' Ll', ml'l' /
d‘ !Nl ? 'L&‘\ Aﬁ""‘“vlnl hl“‘ll
Tl 1, N

L}
o T 0 U

L o A
? 11:00 AM =

Oct 20, 2012 April 19, 2013
Gas levels increased as load increased Gas levels increased as load increased
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Intelligent Maintenance

CMMS-PI System-TOA4 - Dissolved Gas Analysis in Transformer

=0 e = B oon - @ W @3 A R
ER ST e LT - Lol

) ‘ Frimary Sus

i

T —mmm Daily Synch
1 1 MR or On Demand

Transformer Problem Identified

(Health and Risk Increase)

PI Notification, CMMS Alert and é

Auto Generated CM Work Order "
(Alert Generated if TOA4 DGA code is >2) .

an_:..;j \’,;r‘.-.‘.’lﬁ*:iﬂ.&L ) SR

i
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Findings and Cost Avoidance

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

* Transformer was just over 5 years old.

* Problem was identified just after warranty period ended.
—

Cost Avoidance:

* Onsite Repair: 5100,000 (Potential Failure)

e Over $3 million if unit failed
catastrophically or with serious
internal damage to windings or core.

~ a8 RN -
Photo 8 — Burned and Carbonized Lead Insulation

Photo 7 — Discolored Lead aper Insulation
! OSlsoft.
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E:/GreenwoodT4.mov

R s s /v /A
Save - 10MVA 44kV-13.8 kV Transformer

Oz’ [[o]e|m

New Undo Redo Messages

Huronia Failure "W

L) 1 (%

¢ MS307:Huroniz: TL WINDING TEMPERATURE | ©  MS307:HuroniaF2 BREAKER ¢ MS307:HuroniaT1 GAS ALARM|
88 C Closed Failed

170 Closed Failed 40 T
160

Pl Notification
* High Winding Temperatur
* High Hydrogen Alarm

140

[0}

120

Installed a Hydrogen Gas Monitoring Unit
and connected to SCADA (Pl and CMMS)

! OSlsoft.

: P|WOI’|d SAN FRANCISCO 2018

before failure, repaired and

replaced with spare
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Increased Visibility — Transformer Maintenance Programs

Dramatic Increase in Visibility and Awareness of Asset Condition and Program Performance

Decrease Emergency Maintenance Tasks

Increase Corrective Maintenance Tasks (no missed deficiencies)
Decrease in Preventive / Predictive Maintenance Tasks

Detective Maintenance (Failure Finding from RCM3)

! OSlsoft.
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W- Intelligent Maintenance

 Failure Avoidance Costs — RCM3 —> CBM

* 2 Notable Catastrophic Transformer Failure
Avoidances

S—— * S3.5 Million Avoided Costs

* Many Reliability Improvements through CBM ldentified
Potential Failures

* No missed failures no matter how small
* Safer Working Environment / Safer for Public
* Improved Risk Management
 Better Asset Condition Assessment (Health and Risk)

! OSlsoft.
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Benefits of Leveraging Pl System for Transformer Management

* Makes it Easy to turn Real-time Data into Information

* Stores Key Information for Asset Management
Decision Making

* Enabler for Risk Based Condition Based Maintenance
* Maintenance Optimizer =xA
* [nnovation stimulant

e P| System is Easy to learn @ ‘
* Keeping it Simple is better @

! OSlsoft.
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New — Live Video Streaming Pl Report

O Pl vision

© NewDisplay | m POWERSTREAMwince poisoni | a
@ testswiBCITBS

'd
i)

« Ad Hoc Display BD v

Station SWI Video & Security Camera System

MS431:Dufferin:Station Status
On

Station Risk Index

MS431 SWI CAMERA SERVER
Normal

MS431: SWI CAMERA STATUS
“ﬁ‘““ Failed ) l

MS431:Load MW ~—
1.25 Mw

N, | 4/110/2018 1:58:10 PM

‘ oPﬂIm\f;\Iorl R

| Now \ | 4772018 1.:58.10 PM
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New - ESRI Report in PI Vision Report

O P-I'Vision

@ NewDisplay | D | ALECTRAWince poisoni Q
@ Display: Click Save fcon*

« Ad Hoc Display 'W =] \v
wl 0 @ (=152
i
ArcGIS » MS Station Loaﬂng

e ar :

=2 ckori .
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Toronto
Ghelph  Mississauga e F
Kitchener { J £
»

London

[ 4192018 10:07:38 Am

> PIWorld san
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Questions

Please wait for the
microphone before asking
your qguestions =

State your :
name & company

§'ﬂ 0Slsoft.
PI WOI’|C| SAN FRANCISCO 2018

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

_ Ao iore
* View the latest agenda and create your own

* Meet and connect with other attendees

search OSISOFT in the app store
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Discover the possibilities

Leveraging the Pl System Station Transformer Intelligent Maintenance

)

’ COMPANY AND GOAL

Alectra Utilities Inc. is a progressive distribution utility
company that focuses on Innovation and Technology to
achieve operational efficiencies that contribute to
][n_ellintenance optimization and reduction of equipment
ailures

alectra

Implement an Intelligent Transformer
Maintenance System that improves worke
safety, increases asset availability,
improves reliability, lowers Operational
costs, and provides Operations information

to those who do not have access.

» Adopt a new approach to transformer
maintenance which lowers
maintenance costs while extending life
of asset and improving worker safety.

0Slsoft.

PlWorld san rrancisco 2018

Used the Pl System as a means
enabling Prioritized Risk based
Condition Based Maintenance on
station transformer fleet. Interface
key systems to allow operational
data to aid in Optimizing
transformer maintenance.

» Configured Intelligent Maintenance

system with RCM3 as core
maintenance utilizing CMMS and PI
Systems to operationalize the system.

* Integrated to CMMS system to enable

True Condition Based Maintenance

» Developed PI Notifications to notify on

equipment conditions.

Transformer fleet fully
monitored. Deficiencies are
automatically detected early
and prioritized. Cost avoidance
is achieved as a benefit. Life
Cycle extension is realized.

Cost Avoidance achieved with every
deficiency find.
Improved System Reliability

Improved Response Time to Equipment
Abnormalities

Increased Equipment Availability due to
early detection of problems.

Savings in Operating Costs

#OSlIsoftUC  #PIWorld  ©2018 OSisoft, LLC



Contact Information

Vince Polsoni
vince.polsoni@alectrautilities.com
Manager Station Sustainment
Alectra Utilities Inc.

alectra

Discover the possibilities



mailto:vince.polsoni@Alectrautilities.com

Mercli iﬁﬂl iﬁﬂt
Danke

Cnacmbo Gracias
i Thank You
ZAFSEL|C} HOhES
Grazie Obrigado

Optional: Click to add a takeaway you
wish the audience to leave with.
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