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Agenda for today
• Welcome – J. T. Young
• Reminder of OIAT Scope and Objectives – Brian Solsbee

• Review of Previous Sessions…Topics covered; issues identified – Brian
• Overview of Elements of 5-Year Plan Enhancements; Heat Wave Impacts on System Reliability –

Alonzo Weaver
• Overview of Proposed Solutions with Tentative Timeframes, Reliability and Cost Impacts – Alonzo 

& Team

• Break as Needed
• OIAT Discussion Regarding any Additional Considerations - Brian
• Wrap up – Brian 

• What to Expect Next and Closing Thoughts – Alonzo/J. T.



Review of Elements of 5-Year Plan 
Enhancements; Heat Wave Impacts on 

System Reliability



Planned Electric Infrastructure Investment
Asset Affiliation Description Consequence 5 Year Spending 

Target
Spending through 

Dec-21 % Spend to Date Remaining 
Expenditure

Asset life

Substation equipment 
needs to be maintained 
and components need to 
be replaced periodically 
to extend asset life.

Depending on the equipment that 
fails, a long duration outage could 
occur.

$54.7 Million $23.5 Million 43% $31.2 Million

Vegetation
management

Vegetation-caused
outages.

Vegetation is the leading cause of 
MLGW outages. Need to reduce trim 
cycle.

$98.5 Million $14.3 Million 14.5% $84.2 Million

Underground 
cable

1960-1980 vintage UG 
cable failures.

Cable segment failures lead to long 
duration outages. $54 Million $6.2 Million 11.5% $47.8 Million

Grid 
modernization

Technology needs to be 
upgraded

Delays in implementing can create an
inability to implement upgrades in an 
optimal manner. $130 Million $11.1 Million* 8.5% $118.9 Million

Wood poles

Wood poles have been 
inspected and rated. Not
all identified poles have 
been replaced.

To the extent that those identified 
have not been replaced, additional 
pole failures are likely to occur. $15 Million $6.1 Million 40.7% $8.9 Million

(Excerpts from HDR Engineering Study’s Risk Register)
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Electrical 
Demand 
Impact on 
Reliability

• Memphis summer electric load is largely comprised of 
residential air conditioning usage. Extreme heat, particularly 
sudden increases like we saw this week, have a dramatic effect 
on MLGW’s electric load. MLGW typically experiences peak 
loading around 5pm when customers arrive home and turn 
down their thermostats for air conditioning.

• Studies show that air conditioning load increases 1-9% for each 
2 degrees Fahrenheit increase in temperature.

• Extreme temperatures, hot or cold, can have adverse effects on 
the electric system components.  Electric materials expand in 
hot weather and contract in cold weather which cause the 
product to become brittle and inflexible eventually leading to 
failure.

• Large power transformers, such as in MLGW substations, are 
susceptible to overheating due to loading and the increase in 
surrounding air temperatures, MLGW employ oil, forced air, 
and sometimes water to keep them cool during extreme hot 
weather.

• MLGW’s engineering and operations teams work jointly to 
monitor electric load across our electric substation, 
transmission and distribution systems and take proactive 
measures to reduce loading when necessary.
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Why does MLGW & TVA 
request customers adjust 
thermostats during these peak 
electrical demand periods?

• TVA is responsible for balancing 
the electric supply to their 
customers’ load. Regulatory 
guidelines also require they 
maintain a reserve component 
should the TVA system lose 
generation. 

• Although rare, under TVA’s 
Electric Load Curtailment Plan 
(ELCP), steps to reduce load are 
issued to protect the integrity 
of the bulk electric system. The 
local power companies, like 
MLGW, are required to follow 
these steps:
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Steps in TVA’s Emergency Curtailment Load Program
1. Step 10 - In-House Load Curtailment:  When notified by TVA to implement Step 10, MLGW Facilities Management Dept. will 

immediately curtail in-house load in offices, service centers and other facilities by eliminating non-essential lighting and by 
reducing electric demand for heating and air conditioning.

2. Step 20 - Voluntary Load Curtailment By Customers: When notified by TVA to implement Step 20, all distributors will take 
appropriate measures to supplement TVA's efforts (through the news media and other means) to urge all customers to 
voluntarily curtail electrical use.

3. Step 30 - Remaining Actions, Including Localized Voltage Reduction, to Avoid Firm Curtailment:  Upon notification by TVA to 
implement Step 30, TVA may lower bus voltage at the electric gate substations. MLGW System Operations must take remaining 
actions to curtail non-essential loads, Energy Resources and Corporate Communications shall request large customers and public 
to do the same.

4. Step 40 – Partial Curtailment of Large Industrial Firm Load:  Upon notification by TVA to implement Step 40, MLGW Systems 
Operation and Industrial and Commercial Care personnel shall notify all industrial customers, with contracted demands of 
5,000kW and greater, to curtail their demand within 30 minutes to only the essential load necessary for safety and fire 
protection. After 30 minutes, personnel will then re-contact customers to ensure compliance.

5. Step 50 – Interruption of General Firm Load:  When notified by TVA to implement Step 50, MLGW will open substation feeder 
breakers on a rotational basis. Electric feeder circuit breakers will be opened on a rotational basis for 30-90 minutes to 
accomplish the necessary load reduction.

6. Step 60 - Emergency Tripping of Firm Load:  When notified by TVA  to implement Step 60, due to system voltage collapse to 
144kV, MLGW will open specified low-side bank breakers dropping firm load until voltage reaches 154kV.
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Memphis Light, Gas & Water
Memphis, Tennessee

Outage Improvement 
Advisory Team
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Presenter Notes
Presentation Notes






Vegetation Management & Policy



REDUCTION GOAL
CUSTOMER MINUTES INTERRUPTED

21.8 M

Vegetation Management
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Predicted Outages With 3 Year Cycle
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Presenter Notes
Presentation Notes
This graph is a Budgeted over $100 M over five years to get and stay caught up.  Estimated reduction in CMI – 13%



Action Plan – Vegetation Management
1. MLGW is adding contracted resources to accelerate 

tree trimming and to meet annual goals for cycle 
trim.

2. Using outage data to direct trimming by circuits 
and neighborhoods.

3. Conducting a pilot with a consulting contractor to 
utilize satellite data to identify ‘danger’ trees and 
assess efficacy of line clearance.

4. Cooperate with municipalities to develop 
standards, ordinances and policies to  better 
manage vegetation. 13

Presenter Notes
Presentation Notes
Tree trimming is the largest item in the electric budget after purchased power.  The



Infrastructure/Resiliancy



REDUCTION GOAL
CUSTOMER MINUTES INTERRUPTED

1.3 M

Substation Infrastructure
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Substation Infrastructure

3 – 5 % of overall customer minutes 
are caused by Substation events

Many Substation breakers and 
transformers are past normal life 
expectancy.

16

Presenter Notes
Presentation Notes
 



Predicting Transformer Failures
Dissolved Gas Analysis Transformer TOC

17

Presenter Notes
Presentation Notes
An effective plan for transformer replacement is to investigate the condition of individual units.  Visual inspections, electrical testing and sampling the transformer’s oil for dissolved gases may predict near term failure.  MLGW participated in a pilot to judge  the value of testing the oil for furan which is a waste product produced by the insulating paper.  It can indicate internal damage before failure occurs. 

More recently Chris Rutledge of our Electric Operations department published articles about the value of tracking the ratios of CO2 and CO as a way to predict approaching end of life.  

Another tool that can be employed is life cycle costing.  Since an aged transformer is less efficient than its replacement a payback can be considered.  Only 3% of a transformers life cycle cost is its purchase and installation.  Owning and operating costs over a long projected life make up the other 97% with most due to losses.

MLGW needs an ongoing systematic evaluation of transformers including condition, risk of failure and life cycle costing.  



Animal Mitigation at Substations

18

Presenter Notes
Presentation Notes
Animal related outages can be addressed by installing guards and other equipment at substations.  Data from previous events was collected to priortize substations and identify equipment in need of protection.   This prgram is projected to reduce customer minutes interrupted by about 500,000 per year.



Action Plan – Substation 
 Infrastructure replacement is on schedule 

and will continue to move forward.

MLGW will continue installation of animal 
mitigation at stations.  Additional 
technologies will be explored to try to 
prevent animal related outages.

19

Presenter Notes
Presentation Notes
Tree trimming is the largest item in the electric budget after purchased power.  The



REDUCTION GOAL
CUSTOMER MINUTES INTERRUPTED
2.0 M

Pole Management

20
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Age of Wooden Distribution Poles

Presenter Notes
Presentation Notes
One factor contributing to increased pole failures was the ageing of the plant.   Large numbers of the poles were approaching end-of-life



WOOD POLE MANAGEMENT 
1. Assess the condition of each individual wood 

pole by complete inspections on a ten-year 
cycle.

2. Identify, Prioritize, and Quickly Replace Poles 
that are at end-of-life.

3. Mechanically Re-enforce restorable poles to 
extend life

4. Treat poles with fumigants & pesticides to 
extend life.

Presenter Notes
Presentation Notes
MLGW contracted with Osmose to inspect and treat our wood poles starting in 2009  with completion in 2014.  They examined over 117,000 poles at a Cost of $2.2 M .  This averaged about $18 per pole.  Work was specified depending on a poles age and function and pole life should be extended to over 100 years through treatment.  This reduces both failures and operational costs.
 




Pole Management – 2022 Status
1. Started new Inspection/Treatment cycle in 

February 2021.  Inspected over 39,000 
poles. 

2. Contracted Pole Replacement started in 
2021. 

3. Replaced 880 poles in 2021.  363 Poles have 
been replaced in 2022.

4. Project may be accelerated to take 
advantage of available resources. 23



REDUCTION GOAL
CUSTOMER MINUTES INTERRUPTED
4.3 M 

UG Cable Replacement

24
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Presenter Notes
Presentation Notes
This map shows the pe cable that has been replaced in blue.

There is over 875 miles of # 2PE cable left on the system.  Replacement costs is about $60 per foot which will eventually cost over $300M for the system, however, asset management will allow us to defer the bulk of this spending while keeping failures under control
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Presenter Notes
Presentation Notes
The addition of contracted crews has enabled MLGW to begin to replace the backlog of cable jobs.  This graph illustrates how cable faults have declined from 300 in 2019 to 203 last year.  This represents a great improvement in reliability in the affected neighborhoods and about a $500K reduction in repair cost.

The graph also models the expected impact of future retrofit spending in $5M increments.  



Cable Replacement – 2022 Status
1. Contracted crew resources became 

available in 2021.

2. The number of URD faults per year have 
declined by 30%.

3. There is still a work backlog for 2022.

4. MLGW will evaluate options and needs as 
we go forward.

27

Presenter Notes
Presentation Notes
Tree trimming is the largest item in the electric budget after purchased power.  The



REDUCTION GOAL
CUSTOMER MINUTES INTERRUPTED

11.2 M

System Hardening
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System Hardening

• Improve Restoration Process
• Design Enhancements to Overhead Electric 

System
• Strategic Underground…In areas where it’s 

feasible
• Scheduled Preventive Maintenance
• Remedial Maintenance

29



Restoration Efficiency
MLGW is utilizing contract crews engaged for pole replacement 
and other overhead work for storm restoration during large 
storms.

MLGW improving the interface between the Outage 
Management System (CARES) and SCADA so that they are 
data synced for restoration.

MLGW is reviewing restoration processes based upon 
experience gained for Winter Storm Landon.  Areas for 
improvement include faster damage assessment, better two-way 
communications with contract crews, and improved abilities to 
project and report progress.

30



Overhead Electric System Redesign

31

Presenter Notes
Presentation Notes
Belle Meade Subdivision located near Poplar and Goodlett in East Memphis was a good candidate for redesign. Using reliability data, we determined that the 165 customers on this tap had shared exposure on a long overhead back property line. This was a three phase tap with a heavy canopy of mature trees. When a tree fell or a component failed, all customers experienced the outage. The solution was to sectionalize the tap. As you can see in the color coded redesign on the right, the area is now fed by six separate sets of fuses. This separation reduces the number of customers affected when outages occur. 

There is currently over $350 K of overhead re-design work released to construction and an additional $750K completed in design.



Neighborhood Initiative

32
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Presenter Notes
Presentation Notes
It is clear that reliability varies across Shelby County.  Some neighborhoods benefit from newer infrastructure and underground utilities.  This map shows the average time off per customer per year based upon a ten-year history.  Map 27 has the worst accumulated time off.  This is the Shelby Forest community and is primarily rural.  The backbone circuits have fewer ties and restoration generally takes longer.   Inside the 240- loop, Maps 18 and 19 also show high averages.  Map 18 includes Orange Mound, Messick-Buntyn and Sherwood Forest.  Map 19 includes Castalia, Glenview and Cooper-Young.
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Presenter Notes
Presentation Notes
This map shows outage frequency for areas.   Shelby Forest is again the worst and again the Orange Mound area  is second.  
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Presenter Notes
Presentation Notes
This is a google map view that shows Map 18.  As you can see Orange Mound is located in the upper left of the area with Messick Buntyn immediately to its right.  The Sherwood Forest neighborhood is on the upper right.  Bethel Grove is located just south of Orange Mound with Imogene Heights and Fairhills further south.  The map also includes Cherokee Heights and East Moor.

One of the most prominent features of this map are the trees.  Electric lines are generally on rear property lines and there is a dense urban forest.  The west side of this area was trimmed last year.  It had not been trimmed since 2015.  MLGW is now scheduling work on the east side of the area which has not been trimmed since 2017.  The cycle trim is our most powerful tool for preventing outages.  Getting these areas caught up should reduce tree related events by 25% or more.
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Presenter Notes
Presentation Notes
This area is actually fed by five different substations.  Improvements are ongoing and include replacements 
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Presenter Notes
Presentation Notes
This map shows the projected improvement that DA will make for circuit interruptions in the areas shown.  These areas have already been analyzed with locations picked. There are currently 20 switches installed in this grid with 
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Presenter Notes
Presentation Notes
Osmose the MLGW contractor is inspecting and treating poles in the eastern part of this area now.  The poles in blue have already been replaced and there are 104 additional poles that have been identified for replacement.  Pole failures take from 4 to 20 hours for repair and tie up resources during storms.  This work should give this area a long-term reliability improvement.

Although most of this area is overhead, there are some underground fed apartments.  MLGW replaced the cable at the Bomah Apartments on Sharpe Road in 2021 and continues to monitor performance on the remaining cable.

This is how the elements of the Five year plan impact this area.  Can we do more to improve service for our worst performing areas?



INFRASTRUCTURE  PROBLEMS  ON  THE 
DISTRIBUTION  LEVEL?  

1. Create a neighborhood initiative to address overhead 
distribution that is aged and built below current standards.

2. Start in the worst performing areas and work in a systematic 
manner.

3. Conduct in depth survey of area infrastructure and line 
configurations.

4. Dedicate crews and engineering resources to get work done.
5. Break up long feeds and install additional transformers for 

reliability and better voltage regulation.
6. Upgrade lightning protection on lines.
7. Replace cable types that are failure prone – consider use of 

spacer (tree) cable.
8. Add animal protection where needed.

39



System Hardening by Neighborhood

• Systematic Upgrade of Overhead Distribution
– Eliminate DJ framed transformer
– Reduce customers per transformer

• Install additional transformers
• Eliminate open wire secondary
• Add squirrel proofing 

– Reduce customers per fuse
• Break long taps into smaller sections
• Strategic undergrounding in some cases

– Replace substandard service wires 
– Inspect jumpers and connections
– Trip Savers

40



System Hardening by Neighborhood

• DJ framed transformer
– Obsolete construction
– Prone to outages from 

trees and animals
– Clearance and hot 

lines are not as safe as 
current standards.

41



Tap Automation
• Reduce Truck Rolls
• Reduce Tap Customer Minutes Interrupted (CMI)
• Improve System Reliability

• Improve Customer Satisfaction 

42

Presenter Notes
Presentation Notes
TRIP SAVER



Infrastructure/Technology



REDUCTION GOAL
CUSTOMER MINUTES INTERRUPTED

43.4 M

Grid Modernization
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Grid Modernization
• Smart meters 

– Provides remote usage reporting. 
– Gives customers detailed usage information.
– Capable of Time of Use and Pre-pay options.
– Allows remote connect and disconnect.
– Capable of reporting outages, voltage issues, and 

tampering.

45

Presenter Notes
Presentation Notes
Smart electric meters have been fully deployed and have delivered several benefits.   Reduces operating costs by lower labor, transportation and customer service costs.  Greatly reduced the need for estimated bills and have reduced cost and time for connects and disconnects.



Smart Meters
• The current network communications (Tropos 

& 900 MHz network) has not proven resilient 
enough to maintain accurate two-way 
communication of outage status during large 
storms.

• Smart meters may benefit from new 
communication networks adopted for DA.
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Distribution Automation

• Streamline Restoration
– Isolate Fault 
– Reduce Customer Minutes Out
– Reduce Customer Affected
– Improve System Reliability
– Improve Customer Satisfaction
– Does not reduce repair costs
– Increases Operational Costs  

• Load Shifting
• Voltage Regulation
• Power Factor Correction

47



Distribution Automation – Phase 1

• Estimated cost $130 M
Install 1,200 automated switches on worst performing 
circuits.

– Switches will automatically operate to interrupt faults.
• Shield upstream customers from outage.

– Switches detect fault current to facilitate switching plan.
• Operators can restore services quickly without need for trouble 

shooter.

48



Distribution Automation – Phase 1

Project Status
Completed detailed selection and specifications of 

switches.
Developed estimated costs for Phase 1
Created processes for purchase and handling of DA 

equipment.
Developed methodology for prioritizing circuits for 

automation.
Developed methods for choosing sites for switches 

based upon historical reliability data.
Developed design criterion and methods including 

communications.
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Distribution Automation – Phase 1

Project Status – continued
Commenced deployment of devices.
Determined how to test and commission devices
 Integrated with SCADA 
Engaged Burns and McDonnell as consultant

Evaluated and appraised current work methodology.
Developed detailed project road map 

 Resource recommendations
 Command and Control for full automation.
 Assist with Change Management
 Lab recommendations for testing switches on grid simulations

50



Distribution Automation
• Phase 2 – estimated cost $30-40M

Install a wireless communication system to automate 
switches 

– Working on feasibility study with Burns and McDonnel
– Resilient, robust, and reliable system (PLTE)
– Capable of handling big data
– Start deployment in 2023
– Exploring incorporating communications for smart 

meters
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Distribution Automation
• Phase 3 - estimated cost $10-15 M

Install an Advanced Distribution Management System

– Real time communications between SCADA, CARES 
(OMS) with synched data

• Fault Location with Isolation and Restoration
• Volt/Var Optimization
• Load Allocation
• Switch Order Management

– Separates transmission and distribution 
operations

– RFP at the end of 2022
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Distribution Automation
• Phase 4 -
Additional Grid Modernization

– Upgrade Substation Relays ($15 - $20 M)
• Improves monitoring, coordination, and analytics for grid.
• Begin RFP in 2023

– Complete saturation of electric system with additional 
DA switches

– Communications to capacitors and regulators.
– Deploy sensors for granular operational 
– Investigate other strategies to exploit ADMS.
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Distribution Automation
By the numbers

– Selected locations for 322 switches 
– Completed designs for installation of 242 switches
– 327 Remotely Controlled Devices currently in service
– 190 Installed & Commissioned since commencement of 5-

year improvement project
– $13.8 M spent
– Receiving deliverables from consultation contract

54



Communications
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Email Communications

• Advance notice of storms 
• Preparation Tips/Storm Prep Video

www.youtube.com/watch?v=AJrUJo-fTjc

• Emergency Contact Information
mlgw.com/residential/importantnumbers

Presenter Notes
Presentation Notes
This slide shows the response rate company-wide vs. Senior Leadership organizations.



http://www.youtube.com/watch?v=AJrUJo-fTjc
https://www.mlgw.com/residential/importantnumbers
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Outage Text Notifications

• Easy sign up for text alerts 
via MLGW My Account

• Customers notified 
anywhere during anytime 
of an outage

• Quick outage updates 
without logging into 
MyAccount or visiting 
mlgw.com

• Future feature: Customers 
can report outages

Presenter Notes
Presentation Notes
On this slide you can observe the response rate throughout the years. It is good to know that we are near the mid-80% response range; similar to the response rates during the 1980s.
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Traditional Media 

• MLGW works with print, television, 
and radio outlets to keep the public 
informed. 

• We also host daily press conferences 
and send press releases. 

• During large-scale events or crisis 
activation, customer care hours are 
extended to give people more time to 
report outages and check on 
restorations. 
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Outage Communication Goals

• Launch campaign to increase email opt-in 
(current distribution: 150K)

• Heavy promotion of text alerts to increase 
enrollment (current enrollment: 89K)

• Campaign tactics: digital and traditional 
media commercials, IVR phone messages, 
bill insert, email, web, social media, posters 
and flyers, news releases, MLGW App etc.

• By utilizing storm/outage predictive 
software, we will be able to notify 
customers of expected outages and 
damages to the electric system, giving our 
customers better information before a 
storm.

youtu.be/wjldRzLmAUE

Presenter Notes
Presentation Notes
Nineteen (19) areas within MLGW accomplished a 100% response rate.  


https://youtu.be/wjldRzLmAUE


Summary of Planned Initiatives
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Tentative OIAT Solutions Matrix 

Category In Current MLGW 
Plan? 

Implementation 
Timeframe or Target 

Reliability 
Impact 

Lead Entity Estimated Costs 

Infrastructure/Resiliency      
• Overhead rebuild & 

storm hardening 
(including rear lot 
line upgrades; 
deferred 
maintenance & 
warranted 
redundancy) 

N 36 months About 1% 
reduction in 

CMI but 
aimed at 
problem 

areas. 

MLGW $4 M for pilot area in Map 18 
(Orange Mound, Sherwood Forest, 
etc.) This is $250 per customer and 

does not include previously 
budgeted ongoing work for DA, pole 

replacement, and tree trimming.   
Estimated cost for system wide 

project ~ $25 M 
• Accelerate 

Distribution 
Automation – 
Phase 1 

Y 24 Months 24% CMI 
reduction 

MLGW Phase 1 budgeted for $130; May be 
difficult with supply chain 

• Accelerate 
Distribution 
Automation – 
Phase 2 

N 24 months 4% CMI 
reduction 

MLGW Phase 2 includes ADMS and 
Wireless Communication - $50M 

• Accelerate Pole 
Replacements 

Y 18 months 2% CMI 
reduction 

MLGW Budgeted $3 M per year or $15 for 
five-year plan. 

• Accelerate 
Underground Cable 
Replacements 

Y 24 months 2.6% CMI 
reduction 

MLGW Budgeted $50 M for five-year plan. 

• Substation 
equipment retrofits 
& wildlife 
mitigation 

Y 36 months 1% CMI 
reduction 

MLGW Budgeted $55 M for five-year 
capital plan 

• Line Inspection to 
Identify Remedial 
Maintenances 
 

N 24 months TBD MLGW $200 K per year. 

• Strategic 
Underground 

N 60+ months TBD MLGW TBD 
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Summary
• Your input has been vital throughout this process…Thank You!!

• Finalization of cost estimates will be completed over the next several weeks.

• Some initiatives (i.e., policy-related) may require Board and/or Council actions.

• Our goal is to move a quickly as feasible in accelerating our existing 5-Year Service Improvement Plan.

• We must be mindful of supply chain and other potential challenges as we move forward.

• Incremental reliability improvement initiatives will come at a cost. There are likely cost impacts not 
yet considered and/or budgeted which could mean increased costs for customers at some point.

• MLGW will partner with the municipalities to ensure effective coordination with policy-related and 
other relevant initiatives.

• We plan to work across our service area and will seek to prioritize efforts in those efforts where 
outage issues have been most prevalent. 

• We will provide all presentations on our website (mlgw.com) and will provide updates on our progress 
to the community on a routine (likely quarterly) basis.



Questions/Comments



Appendix
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Presenter Notes
Presentation Notes
The reliability for some neighborhoods has gotten worse.  MLGW created the five-year capital improvement plan to address the problems.  It would be helpful to look at a specific neighborhood to see how the plan will impact customers.  We will use Map 18 (Orange Mound) to explore this.



Electric Reliability: Five-Year Improvement Plan

Areas of Focus
• Replacement of Defective UG Cable
• Wood Pole Management
• Tree Trimming
• Aging Substation Equipment
• Automation of Distribution System
• Hardening of OH Electric System
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Decrease of 19.3% since 2019
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Presenter Notes
Presentation Notes
D. Roberts

MLGW has embarked on an aggressive five-year plan to improve customer reliability.  Key parts of the plan are listed here.
 
A program to replace end-of-life underground cable began in 1980.  However a backlog of work developed in the last few years and the number of cable faults increased.  These outages can take ten hours or more to repair and recur in the same neighborhoods.  An outside contractor was brought in which will enable us to spend up to $50 M dollars on this work to replace defective cable before customers experience chronic outages.
 
MLGW has adopted and funded an industry best practice program to extend the life of our wood poles and minimize in-service failures.  A ten-year inspection and treatment program is now funded at $1.5 M per year.  A contractor with expertise in treatment of poles with fumigants and pesticides has been engaged.  Poles are inspected, sounded and excavated to detect deterioration below the ground line.  Rejected poles are logged for replacement and MLGW has targeted 500 poles for replacement this year.
 
Trees are the leading cause of outages on the MLGW system and a line clearance program has managed this problem.  The current cycle for clearing trees from our easements has been about 5 years.  Our analysis shows that by reducing the cycle to 3 years a large reduction in outages will occur.  MLGW expects to spend about $98 M dollars over the next five years to accomplish this improvement.  Currently MLGW is working to overcome labor shortages on contracted crews to accomplish this goal. 
 
Many of MLGW’s electric substations are old and have aged equipment that is at end of life.  Some of the power transformers have been in service for 75 years.  An aggressive program to upgrade these stations with new transformers and breakers is ongoing.  MLGW will spend over $50 M over to replace aged infrastructure.  This is a risk management effort.  Failures of transformers and breakers can be catastrophic and destroy other equipment.  This results in a huge financial loss and repairs can take months.
 
MLGW has launched a program to modernize and upgrade our distribution switching network.  By employing smart switches, interruptions that normally affect over 1,000 customers and take over an hour to restore can now be addressed with self-healing technology.  Currently these events require dispatch of a trouble man to identify damage and then to execute a switching plan to isolate the faulted sector.  Automatic switching technology that uses communication with switches and computer logic can accomplish the same switching plan in seconds.  MLGW plans to spend $130 M over five years to implement this upgrade.
 
In addition to these improvements, there are other efforts and plans that will positively impact our customers reliability.  We are targeting poorly performing neighborhoods on our overhead electric distribution system for redesigns.  We will be using the contract crews we have engaged on these projects to help in restoration from large storms.  We are working to improve our communications with customers regarding outages.
 
We are optimistic that our customers will see a huge improvement in reliability with the successful execution of these projects.  It is a huge undertaking and is challenging but the pay-off will be real.  The improvements in general are not designed to reduce costs but to upgrade the quality of our service.  This is what customers want.
 
Graph: Our customers are experiencing improved reliability.  While part of this improvement is based upon a low number of storms this year, there have also been reductions in cable faults and improvements in restoration times.
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MLGW adopted a five-year capital improvement plan to improve its overall reliability.  The overall goal is to reduce the total customer minutes  by 50% from the 2019 base year.



Contracts 
In Place to 
Assist with 
Progress

1. Contract #12163/Davis H. Elliot – Electric C & M/Overhead
• Contract Value: $55.3 million
• Contract Term: 4/12/2021 -4/11/2026
• Replacement of Defective Wood Poles 
• Automation of Distribution System
• Hardening of OH Electric System

2. Contract #12198/Standard Electric Co. – Electric C & M/Underground
• Contract Value: $69.7 million
• Contract Term: 9/2/2021 - 9/1/2026
• Replacement of Defective UG Cable

3. Contract #12077/Asplundh Tree Expert – Line Clearance
• Contract Value: $97.4 million
• Contract Term: 10/7/2019 - 10/6/2024
• Electric Distribution Line Clearance

4. Contract #12151/ABC Professional Tree Services – Line Clearance
• Contract Value: $30.0 million
• Contract Term: 1/3/2021 - 1/2/2026
• Electric Distribution Line Clearance 

5. Contract #12238/Electric Substation Construction and Maintenance 
Services
• Contract Value: $2.5 million
• Contract Term: 2/15/2022 – 2/15/2023 (w/option of 4, 1-year 

renewals)
• Substation work, Distribution Automation
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The bar graph shows miles trimmed per year.  The red bar is the 1,400 mile per year goal to maintain a 3 year cycle.



VEGETATION MANAGEMENT

• .
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Trees are MLGW’s largest root cause for outages and ranges for between 30 to 40% for most years.  Memphis has over 4,500 miles of overhead lines that overlay a large urban forest.  Many of these lines are on rear property lines which makes trimming tedious and expensive.  There are many fast-growing species and older areas have mature trees that tower over electric lines.  The area is subject to frequent thunderstorms that create large scale damage that is slow to repair and restore.  Ice storms are a threat also.   The number of tree related outages has been trending up for some time and are a primary cause of deteriorating reliability for customers.





Wood Pole Inspection & Treatment
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Expected pole life is a function of tree species used, treatment and hazard zone.  The hazard map was created by the American Wood Protection Assoc to define pole risks to environmental degradation..  Memphis is located in hazard zone 4, MLGW uses primarily yellow pine, and has employed a variety of treatments over the years.   Projected average service life for our poles without inspection and treatment is about 25 to 46 years.  
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This is a distribution of both restorable and non restorable rejects.  MLGW has entered into a second contract with Osmose to re-enforce the poles depicted in blue with steel trusses that restores their strength and extends pole life. 

 Replacement costs is averaging over $4,000 per unit versus $600 for restoration.  This is a savings of over $10 M versus replacing these poles.  
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While the trussing of about 2,600 poles was completed in 2017, pole replacement proved to be much slower.  MLGW crew resources for this work were not readily available and pole replacement stretched over several years after identification.  It did allow us proof of concept by looking at the failure rate of the poles that had not been replaced.  Even though the worst poles were prioritized, over half of the poles not changed out had failed by ten years.

MLGW began a new contract for wood pole inspection and treatment in 2021.  However contract crews are now available to ensure a short turnaround between identification and replacement.



Maintenance

Largest preventive maintenance item on the electric system is 
tree trimming.

MLGW is making preventative maintenance programs more 
condition and usage driven.  (Reliability Centered Maintenance)

MLGW will assess resources for line inspection and system 
remedial repairs.
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This map shows how different parts of town fared during Ice Storm Landon.  83% of the customers in East Memphis were off during this storm and outages averaged 132 hours.  Orange Mound had 74% of meters off with an average restoration time of 140 hours.
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A part of our grid modernization includes distribution automation which will mitigate outages on the circuit level.  This map shows each transformer in this map grid.  They have been color coded based upon the ten-year customer time off for circuit outages.  DA is designed to prevent customer outages and provides faster restoration when they do occur.  Work is underway in this area to get the switches installed.
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Normal Station is a neighborhood just south of the University of Memphis main campus.  It is bound by Southern, Highland, Park and Goodlett.  It was chosen in 1998 for a project to upgrade its overhead distribution.  It was selected because it had some of the worst reliability on the system at the time.  The aggressive rebuild produced results as customer time off went from 41% higher than the average for the electric system to more than 50% lower than the system average a year after the retrofit.
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