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An overview of Hydro-Québec
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Snapshot

Hydro-Québec is among the largest power 
generator in North America 

– 98% renewable energy

Hydro-Québec is among the largest power 
transmission companies in North America 

Hydro-Québec is the largest electric utility in 
Canada
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Corporate Structure

22,500
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Hydro-Québec TransÉnergie

Transmission assets: $17.6 B 
(2011)

33,630 km of power 
transmission lines

– Including 11,422 km of 735 kV 
lines

514 transmission substations

Annual investment: $1,3 B 
(2011)
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17 interconnections with 
neighboring markets 

(> 6,000 MW)
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The IMAGINE Project
Automated maintenance and remote monitoring data management
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Background: Major Challenges

Network: reliable and available

Exports: growth in sales

Data: high-quality, value-
added and just-in-time

Decisions: appropriate, 
timely

Manpower: massive 
retirement and renewal of 
expertise

Digital technology: use to full 
potential
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IMAGINE: Why?

Implement new technologies at 
Hydro-Québec TransÉnergie
– Remote monitoring

and maintenance

– Remote diagnostics 

Real-time monitoring of equipment
– Awareness of its condition and performance

– Transition from scheduled maintenance to condition-based 
maintenance (based on condition and risk)

– To maximize system availability
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IMAGINE: How?

Implementation of 2 remote maintenance centres
– Redundancy

– Secure centres

Implementation of 2 remote maintenance 
laboratories
– For testing of new equipment

Connection of several substations
– Implementation of digital technology

Addition of new types of jobs
– Remote maintenance expert technicians
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IMAGINE: Phased implementation
Phase 1: Monitoring of strategic 
transformers
– Installation of gas and temperature sensors
– Connection of protection relays

– Objectives of this phase
• Develop a monitoring process
• Set up the infrastructure and organization 

needed to ensure real-time monitoring of 
transformer condition 

Upcoming phases
– Monitoring of breakers, voltage 

transformers, relays, etc.
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Role of the remote maintenance technician

Monitor the condition of equipment
React to alerts from equipment
Consult the data
Make a diagnosis and characterize the data
Submit the problem to the unit responsible
Provide real-time technical support during testing and checking
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IMAGINE: From past to future

Use remote monitoring for all growth and asset 
sustainment projects
– More than 500 substations over a 15-year timeframe (2009–

2025)
• Objective: 30 to 40 substations a year

– Connect equipment to a secure IP network
– Servers and LANs in all substations
– Replacement of 40,000 relays with digital relays
– Monitoring of 240 strategic transformers by 2014
– Monitoring of ancillary equipment

200820072006

1st task
force

2009

IT 
infrastructure

2010

6 
pilot 

projects

2011 2025

Over 
400 substations

Business 
case

36 
substations

50 
substations
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Security: Strict rules

NERC CIP standards (Critical Infrastructure Protection)

– Management of system security (access, versions, 
traceability)

– Cyber security perimeter (substations, RMCs)

– Management of critical cyber-asset security
• Management and inventories of equipment, versions, access

Hydro-Québec directive (no. 15): IT security

– Protect the confidentiality, integrity and availability of data
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The PI System



9

17Hydro-Québec TransÉnergie

Hydro-Québec TransÉnergie is…

514 substations
2,200 power transformers
8,000 circuit breakers
More than 40,000 control and 
protection relays
On average

– ~100 sensors per substation

– ~2,000 PI points per substation

Potentially more than one 
million PI points
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PI points: In a substation
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PI points: From substation to user
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PI AF: Asset management

Recreates equipment 
tree structure
– Substations
– Equipment
– Sensors

Pools data from existing systems
– Equipment specifications
– Maintenance data
– Laboratory data

Manages notifications
– Sends automated e-mails
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PI AF: Asset management (continued)

Maximizes use of templates
– Components
– Notifications

Enables use of plugins (AF SDK) to:
– refine attributes

• PI points, table lookup
• Custom Data Reference to combine attributes 

– optimize notifications 
• Generation of notification templates
• Generation of notifications
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PI points: Generation process

Script developed in PowerShell
– Allows automatic addition of points
– Uses PI APS
– Uses PI OLEDB/PI OLEDB Enterprise
– Validates that the source point is properly
configured (e-mail)

– Validates that the PI point added follows 
the nomenclature (e-mail)

Example of PI point nomenclature (7 segments)

32134:USD.HYD_M2.02.T2-A:PPM:HY.Q_S:EX:SG:TM

Location 
Code 

Equipment 
name

Type of 
measure-

ment

Nature of 
measure-

ment

Scope of 
measure-

ment

Type of 
measure-

ment

Source of 
measure-

ment
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PI ACE: Calculations

System failure

Sensor condition

Equipment 
condition

Substation 
condition

Region 
condition

Direction 
condition

Generation of alert points 
using PI ACE
Use of contexts contained 
in PI AF through MDB to 
AF synchronization
– Different calculation module for 

each level

– Each level has its own PI alarm 
point

Use of PI ACE Manager to 
apply calculations to 
different contexts
Reuse of these alert points 
in various applications
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PI Notifications: Alerts

Remote Maintenance Centres

Technical Support

Managers
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PI Notifications: Alerts (continued)

Sample e-mail

Equipment 
identification

Measurements at the 
time the thresholds were
exceeded

Thresholds
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PI Processbook: Displays

Dashboards indicating real-time condition of 
equipment

– Indicator lights

– Numerical values

– Graphs

Dashboard by hierarchical level

– Use of Element Relative Display to change context

– No need to keep numerous PI Processbook pages
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PI Processbook: Displays (continued)

Dashboard – Direction and region

28Hydro-Québec TransÉnergie

PI Processbook: Displays (continued)

Dashboard - Transformer
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PI Processbook: Displays (continued)

Dashboard – Gas sensor
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Conclusions



16

31Hydro-Québec TransÉnergie

Advantages

Transformers
– Avoiding major failures (May 

2011)

Equipment
– Awareness about equipment 

condition as it ages

Sensors 
– Detection of malfunctioning 

equipment

– Avoiding unavailability and captive 
power

Settings
– Improvements on many pieces of 

equipment
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Next steps

Continue to connect as many pieces of equipment as possible
Optimize the expert system
Evolve toward predictive maintenance
Incorporate PI WebParts / PI Coresight
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Thank you for your attention!

Questions


