
Confronting the Age of an Aging Electric Utility 
Infrastructure

NRECA TechAdvantage

www.powersystem.org

Erik S. Sonju (PSE)

Charles Blecke (PSE)

W. Patrick Henry (NNEC) 

February 16, 2016



© 2016 Power System Engineering, Inc. 2

Aging Infrastructure 
Overview

Asset Management

Equipment Maintenance



© 2016 Power System Engineering, Inc. 3

Aging Infrastructure 
Overview

Asset Management

Equipment Maintenance



© 2016 Power System Engineering, Inc. 4

Investments have increased since 
2005, however:
• Permitting Issues
• Weather Events
• Investment Gap
• Limited Maintenance 
• Increasing Number of Failures
• Increase in Power Interruptions
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• SNL Financial – News and 
financial information clearing 
house.  

• Collects information through 
various mechanisms including 
the Freedom of Information Act.  

• Form 7 data available for 
distribution cooperatives.

• Form 7 data available through 
2011.

Plateau

North 
Central

South 
Central

South 
Atlantic 

North 
Atlantic 

Handy-Whitman Index
• Cost trends for utility construction. 
• Published for the electric, gas and 

water industries.
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 What is the average age of your Cooperative’s 
distribution system?

 Where are older lines and equipment located?  

 To what degree do these older assets exist? 

 What condition are they in? 

 What do you operate, maintain, or replace?  
And When?

 What is your near-term and long-term plan?
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“The numbers underscore the value of, and need for,
aggressive asset management programs, in which utilities
actively assess the age and condition of their equipment,
evaluate the risks of repair or replacement, and plan for
replacements and upgrades long before system shocks
occur.”
‐ Black & Veatch Insight Group
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Asset Management Presentation Outline
• Objective
• Components
• Distribution System Challenges
• Process
• Considerations
• Data Management
• Monitoring and Reporting
• Summary
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Asset Management Model
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• Limited Resources
– Personnel
– Time
– Financial

• Reliable System Operation
– Optimize Performance Measures
– Minimize Time to Restore
– Strengthen System

Performance Controlling
Operations

Managing
Decisions

Objective: Enhance Performance to Deliver Increased Value

• Management
– Planning Decisions
– Equipment Decisions
– Exposure/Risk Tradeoffs
– Rate/Service Tradeoffs

• Optimize Life Cycle Asset Value
– Transparency and Predictability
– Defined Program and Basis
– Defined Process and Procedures
– Monitoring/Reporting/Control
– Framework for Decisions
– Documentation
– Program Performance Assurance
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Asset Management Path
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1. Define Philosophy
2. Identify Objectives
3. Map Processes
4. Develop Tradeoffs and Benchmarks
5. Build/Integrate Guides and  Procedures
6. Implement Programs
7. Collect and Monitor Key Data
8. Report and Act on Outliers

/
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Procurement Deployment Operations

Inspection and Maintenance
System Planning

Replacement/Upgrade
Life Extension/Refurbish

Growth

Asset Management Components
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Asset Management Outcomes
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Visualize The 
End State!
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Distribution System Challenges
• Large Number of  Various Assets

– Transformers, Regulators, Conductor, Poles

• Variety of Asset Life Cycles
– Long, Short, Interdependency, Past Installation Cycles

• Variables Affecting Asset Life Cycle
– Age, Loading, Maintenance, Extension

• Variable Exposure/Risk and Sensitivities on Systems
– Current Performance Metrics, Outage Sensitivity, Transfer Capability

21

Where 
To 

Start?
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Asset Management Process
• Establish Philosophy

– Desired Service Benchmarks
– Balancing Resources and Funding Levels
– Technology Platforms
– Local Customization

• Layout System Framework
– Inputs, Process, Decisions, Metrics, Monitor, Reports
– Assign Responsibilities

• Build Out Program and Guides
– Assumptions, Definitions, Tradeoffs,  Control Limits, Triggers

22

Plan

Do

Check

Act
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Asset Management Process
• Detail Key Metrics

– Definitions
– Monitor and Highlight Conditions Exceeding Limits
– Control Actions

• Monitoring and Reporting
– Trending, Charts, Frequency, Performance
– Drives Responsibility and Accountability

• Controlled Process Document
– Process Improvement
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Plan

Do

Check

Act
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Asset Management Considerations
• Upgrade, Replace, Refurbish Capital Planning

– Variable by System/Assembly/Component
• Categorize (Visibility)
• Identification
• Prioritize (Criticality)
• Interdependence on Other 

Systems/Assembly/Components
• Forecasted Variables
• Past Installation Patterns

• Strategies
– Run to Failure 
– Time Based
– Condition Based
– Reliability Centered
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Ask why, why, why, 
why, why……

Collaborate and 
Document, Document, 

Document!
Controlled Documents
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Asset Management Considerations
• Approach

– Statistical (Limited Input Data)
– Element (High Visibility/High Consequence)
– Available Input Data (Record Keeping)
– Assumptions (Failure Rates, Impact, Recovery, 

Consequence)
– Local Experience and Conditions
– Alignment Across Equipment Types and 

Assemblies
– Resource Management
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Ask why, why, why, 
why, why……

Collaborate and 
Document, Document, 

Document!
Controlled Documents
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Data Management
• Identify Key Equipment Attributes

– Inventory? Statistics?
– Nameplate Data?
– Tracking?

• Process Runs By the Numbers
– Decisions/Actions driven by logic and experience

• Identify Norms and Control Limits
• Refine the Procedures

– Collect and Process Key Numbers

• Data Base Change Management
– Inspections/Replacements
– Failures: Special Case/Common Cause 
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New Perspective!

Compelling Vision

Relentless Execution
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Monitoring and Reporting
• Collect Data

– Optimize Activity and Decisions
– Optimize  Key Component and Assembly Life Cycle 

Costs
• Monitor

– Identify Trending, Outliers, And Control 
Limits/Triggers

• Decisions
– Guide Actions Triggered By Outliers
– Analog Gray Area

• Results
– Report and Act on Key Metrics
– Consistency and Frequency
– Responsibility and Accountability

Technology 
is 

Key!
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Summary
Process

• Define Philosophy
• Identify Objectives
• Map Processes
• Develop Trade Offs and Benchmarks
• Build/Integrate Guides and Procedures
• Implement Programs
• Collect and Monitor Key Data
• Report and Act on Outliers
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Performance

Value
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Equipment Maintenance (BC)
• Equipment records on index cards
• Change outs as necessary
• In-house maintenance
• “Run to Fail” maintenance strategy
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Equipment Maintenance Today
• In-house equipment database linked to GIS data
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Equipment Maintenance Today
• Track installs and removals
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Equipment Maintenance Today
• Equipment activity data on paper slips filled out by linemen
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Equipment Maintenance Today
• Report of in service equipment
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Equipment Maintenance Today
• Report of in stock equipment
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Equipment Maintenance Today
• Preventive maintenance strategy (5 year cycle)
• Rotate equipment based on substation feeder areas
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Equipment Maintenance Today
• Third party maintenance company
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Equipment Maintenance Today: Pros and Cons
• Good program for record keeping of data
• Tied to GIS equipment locations
• Database program custom
• Maintenance data on paper outside of program
• Equipment tracking relies on paper slips
• Maintenance limited by number of spares
• Maintenance costs adds to budget
• Need better communications between departments
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Equipment Maintenance Today: Possible Enhancements
• Utilize third party record keeping program
• Utilize mobile device for equipment tracking
• Request digital files from maintenance vendor
• Upload maintenance records, develop history
• Have periodic meetings to discuss progress on maintenance cycle
• Purchase additional spare equipment
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Inspections
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Pole Inspections (BC)
• Pole inspections on 6 year cycle
• Hand written reports from pole inspection company
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Pole Inspections
• Developed in-house pole inspection database program
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Pole Inspections
• Switched to third party handheld data collection program
• Added third party inspection record display program
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Pole Inspections Today
• Still using same pole inspection company with no digital capabilities
• Switched to iPad handheld data collection program
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Pole Inspections Today
• Still using third party inspection record display program
• Still generating invoice and paper records in-house with database
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Pole Inspections Today: Pros and Cons
• Inspection cycle extended to 8 years
• iPad data collection program for inspectors - low cost and easy to use
• Inspections displayed graphically with problem identification
• Able to use less expensive inspectors
• Quickly generate paperwork for inspection billing using in-house database
• Requires my time to process data records
• Three sets of inspection records maintained
• Historical data not readily accessible
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Pole Inspections Today: Possible Enhancements
• Make data processing more user friendly
• Provide training on in house programs
• Consider other third party inspection programs
• Make historical data more accessible 
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Line Inspection (BC)
• Relying on ride by of facilities as visual inspection
• Line inspections not documented
• Relying on data collected during pole inspections
• RUS requires yearly inspections
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Line Inspection (BC)
• Looked for program to work on iPads
• Found substation inspection program
• Performed pilot program for line inspection

49



© 2016 Power System Engineering, Inc. 

Line Inspection Today
• Web based program for inspections
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Line Inspection Today
• Input pole and pad data from GIS

51



© 2016 Power System Engineering, Inc. 

Line Inspection Today
• Inspect lines by feeder based on poles
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Line Inspection Today
• Ability to inspect lines graphically
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Line Inspection Today
• Identify work needed by pole or pad
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Line Inspection Today
• Work orders generated for work needed
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Line Inspection Today
• Problems found during inspections
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Line Inspection Today
• Problems found during inspections
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Line Inspection Today
• Problems found during inspections
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Line Inspection Today: Pros and Cons
• Works with any device
• Able to do offline inspections and sync to cloud database
• Work orders developed for work needed
• Accountability trail to inspectors
• On track to inspect entire system in a year
• Requires two way syncing with GIS data
• Operations overwhelmed with problems found
• Extra maintenance causing budget concerns
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Line Inspection Today: Possible Enhancements
• Evaluate historical data functionality
• Utilize photo attachment capabilities
• Develop other applications for the program
• Connect third party test results
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Questions?
Erik S. Sonju, P.E.

Vice President – Power Delivery Planning & Design
Power System Engineering, Inc.

sonjue@powersystme.org

Charles Blecke, P.E.
Senior Utility Consultant

Power System Engineering, Inc.
bleckec@powersystme.org

W. Patrick “Pat” Henry
Vice President – Engineering

Northern Neck Electric Cooperative, Inc.
phenry@nnec.coop
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