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Unitil Corporation
Company Statistics

Statistics 

• Unitil Energy Systems (NH)
• 75,100 Electric Customers 

• 29,500 Gas Customers  NH

• Fitchburg Gas & Electric (MA)
• 28,300 Electric Customers 

• 15,500 Gas Customers 

• Infrastructure 
• Substations                                         40

• Miles of wire - 1,923

• Poles - 72,600  

• Distribution transformers - 23,000

• Miles of Gas main- 499

• Gas Services- 31,701

• Granite State Gas Transmission
87 miles of Interstate Pipeline



Resiliency 
One of our core competencies  

Mitigate Threats 

Extremes 

Cyber Error 

Physical 

Pandemic

Risk = Likelihood x Consequence

Accidents



Program Evolution

• Multiple storm events 
• Hurricane Sandy, Tropical Storm            

Sandy, and October Snow event
• Multiple day restorations

• Regulators renewed focus on             
system reliability
• Grid Modernization including Smart Grid 

technologies and self healing networks
• Micro-grids
• Improved preventative maintenance

• Aggressive vegetation maintenance cycles
• Storm Resiliency programs
• Preventative maintenance programs



Utility Challenges

• Customers’ intolerance for long duration 
outages 

• Regulators required prescriptive processes for 
emergency restoration

• Significant restoration costs and ability to pass 
those cost onto customers

• Little understanding of the conditions that 
drive restoration times 



Regulatory Support

• Pressures from state Regulators 
due to past challenges related 
to storms

• Development of a strategy to 
improve overall system 
performance both on “blue sky” 
days and during major event 
days 

• Ensure regulatory recovery for 
approved programs



How to Improve System Reliability?

• Proactively improve overall reliability to electric 
customers

• Vegetation control programs have had significant 
impacts on reliability in terms of system SAIDI

• But what about other main outage causes…how 
do we avoid them?
• Equipment failure
• Motor vehicle accidents
• Animals/Birds
• Patrolled Nothing Found 

• Transition from preventative to predictive
maintenance



Program Development

• Prevent the outage before it occurs, i.e. a 
predictive program

• Identify equipment prior to failure; targeted 
replacement

• Obsolescence is not good enough as a stand 
alone pr0gram

• Other than known defects, how can we identify 
equipment that is about to fail?

• Exacter® presented an opportunity for us to 
deploy a new technology in a pilot program 
approved by our regulatory commission 



Program Strategy

• Elements of the Plan

• Consistent, Repeatable                                 
Process (Proven)

• Integrate Technology

• Use current data to assist in decision making

• Develop a Proactive Plan to Improve 
Circuit Performance

• Involve and educate the regulatory agency

• Assess Strategy with a Pilot Project



Radio Frequency Emission Detection

• Predictive 
Maintenance

• Measure conditions 
of operating grid

• Use grid conditions to
enable predictive
maintenance

• Proactively maintain 
targeted circuits

• Develop prioritization 
strategy around asset 
replacement

Visual Inspection

Infrared Inspection

Ultrasonic Emission Detection

RF Emission Detection



Exacter Technology

Exacter, Inc. Provides Grid Condition Assessment for Improved 
System Resiliency and Reliability

• Based in Columbus, OH
• 5 US patents, 7 Int’l patents
• Partners with:

• 2 million poles surveyed
• Third party validation:

• US DOE
• National Elec. Testing Lab
• The Ohio State University



Data Acquisition & Analysis

• Utilizing our GIS mapping 
system, vendor surveys 
identified circuitry

• The sensor collects the “failure 
signatures”

• Process is repeated 4 times to 
ensure validity of signatures

• Final field visit will identify the 
specific piece of equipment on 
the pole that is recommended 
for replacement

RF emissions from arcing 

(deteriorated) electrical components

Exacter sensor in vehicle/aircraft collects 

the signals and then discriminates and 

GPS locates arcing, tracking and leaking 

electrical components



Survey Results

• GIS location data
• Location specific satellite 

imagery
• High resolution photographs 

of equipment emitting 
“failure signature”

• GIS.SHP import files



Prioritization Process

• Using GIS circuit connectivity information to 
Create Customer Impact Rating

• DRG verified connectivity data, to ID Customer 
Impact

• Number of customers impacted by a circuit outage

• Estimated SAIDI savings based on average system 
CAIDI

• Prioritized loads (emergency shelters, hospitals, 
critical municipal infrastructure)



Pilot Project Objectives

• Identify degraded equipment and validate 
technology

• Integrate Exacter Technology into Unitil GIS

• Develop processes and prioritization for 
replacement of degraded equipment

• Analyze results and estimate effect on 
overall system reliability

• Develop an assessment of the program and 
technology

• Complete a recommendation based upon 
Pilot Program results



Pilot Project 2013

• Complete Exacter Survey of 428 miles 
three-phase overhead

• Combine Exacter conditions-based 
survey data with GIS

• Prioritize Proactive Maintenance

• 56 locations with deteriorated equipment 
located including:
• Transformers

• Insulators

• Lightning arresters

• Cutouts

• Bushings 



2013 Pilot Project Statistics

• A repair was identified every 7.6 miles

• An average of 559 customers impacted 
by each failure event if it occurred

• 31,275 customers impacted if all findings 
resulted in outages

• 2,980,508 CMI to be avoided

• Opportunity to avoid 39.4 SAIDI minutes 
or a 24% reduction of 10-year average 
162.7 SAIDI
• 26 repairs made / 18.4 SAIDI Minutes 

• Annual program approved by regulatory 
agency



2013 Pilot Project Benefits

• 2013 assessment and repairs completed by end of year 2013
• Assessment benefits are realized following completion of repairs (2014)



2013 Pilot Project Benefits

• 2014 Distribution CMI: 454,467 (6.2 SAIDI Minutes)
• Lowest CMI total since 2008

• 2013 to 2014 CMI Reduction: 619,908  (8.16 SAIDI Minutes)
• YoY CMI Reduction (%): 57.7%

System 2008 2009 2010 2011 2012 2013 2014

Substation / 

SubTrans
1,105,727 363,977 784,296 1,234,659 1,016,842 366,053 1,519,222

Distribution 1,084,043 1,214,795 947,285 1,743,087 1,349,179 1,074,375 454,467

Total: 2,189,770 1,578,772 1,731,581 2,977,746 2,366,021 1,440,428 1,973,689

 2008 - 2014 CMI data for Equipment Failure



2013 Pilot Project Benefits: Multi-Year

• 3 Year Rolling Average (12-14): 959,340 (13.14 SAIDI Minutes)
• 2014 CMI Reduction: 504,873 (6.9 SAIDI Minutes)

• 2014 CMI Reduction (%): 53%

• 5 Year Rolling Average (10-14): 1,113,679 (15.3 SAIDI Minutes)
• 2014 CMI Reduction: 659,211 (9 SAIDI Minutes)

• 2014 CMI Reduction (%): 59%

• 7 Year Rolling Average (08-14): 1,123,890 (15.4 SAIDI Minutes)
• 2014 CMI Reduction: 669,423 (9.2 SAIDI Minutes)

• 2014 CMI Reduction (%): 60%



2014 Survey Results 

• 50 Locations Identified

• Representing:

• 15,965 Customers

• 13.12 SAIDI Minutes

2014 Project Results

Total Miles 
Surveyed 442

Total Customers 73,000

Customers with 
Potential Impact 15,965

CMI Opportunity 957,900 minutes

SAIDI 
Opportunity

13.12 minutes




































