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Moderator 
n  Ron Spataro 

AVO Training Marketing Manager 
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Q&A 
n  Send us your 

questions and 
comments during 
the presentation 
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Today’s Presenter 
n  Mark Franks 

AVO Training Institute,  
Senior Cable Instructor and Curriculum Advisor 
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Where Are We Today? 
n  Many cables have exceeded life 

expectancy 
n  Replacement costs increasing 
n  Outages on the rise 
n  Effects on system reliability 
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§  60% XLP 
■  20% PILC 
■  30% EPR 
■  WTRXLPE Increasing 
■  PILC Decreasing 
■  Long way to go! 
 

Cable Quantity In U.S. Utilities 
by Insulation Type  



7 

Cable Quantity In U.S. Utilities 
by Insulation Type  

National Electric Energy Testing 
Research and Applications Center 
(NEETRAC) Cable Outages in US 

■  42.7 % failures splices/terminations  
■  56.2 % damage during installation 
■  98.9 % Poor workmanship 
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Getting Ahead of Cable Outages 

n  Analyze cable failures 
n  Test new and service-aged  
n  Replace/repair “bad actors” 
n  Train/certify cable splicers 
n  Installation Training 
n  Reduce outages 
n  Improve system reliability 

Training 

Skill 
Certification 

System 
Reliability 

Failure 
Analysis 
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Analyze all Failures 
n  Failure Analysis should include a philosophy of the “root cause”  

•  Craftsmanship or Material Failure 
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Poor Workmanship 

PD-diagnosis Wrong size connector used. 

Highly degraded insulation, 
PD-tracks are clearly visible. 

PDIV below U0. 
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Improper Heat Shrink 
Incomplete shrinking of splice 
causes  partial discharge (PD) 
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Poor Quality Splicing  

 PD-diagnosis  

Heat-shrink termination where 
yellow mastic tape is missing. 

Visible PD tracks, with PDIV 
below operating voltage 
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More Poor Workmanship 
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Training Issues 
■  “Mentors” have retired/promoted  
■  O.J.T. not formalized, need formal training  
■  Certification of splicing & Termination skills  
■  Instruction cable handling & installation 
■  Lack of training promulgates more outages   
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Training Video 



16 

Why Certification 
■ Hundreds of products with    

complex technologies 

■ Must master skills of prepping & 
assembly products 

■ O.J.T. programs & formal training 
need to require certification 

■ Re-certification may be required 
depending on Failure Analysis 
results 

■ Remember: “you can only 
expect what you inspect” 
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What Kind of Training 

■  Cable Installation and handling 

■  Cable Preparation and Tools 

■  Cable Splicing 

■  Cable Termination 

■  Cable Fault Location 

■  Cable Testing 
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Training-Cable Installation & Handling   
■  Vary in complexity each presenting its own set of 

opportunities 
■  Requires significant experience and skill 
■  Sidewall pressure, pulling tension & bending radius 
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Cable Preparation & Tools 

■  Causes many failures 

■  Knowledge is “tribal” 

■  Lack of tools or instruction 

■  Little or no training 



20 

Issue-Cable Prep Instructions 
■  Prep using “Industry Standards” ?  

■  No instructions to get there 

■  Definition of preparation issue 
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Use Proper Tools 
■  Approved tools? 

 
 

 

■  Custom tools 

■  Get repeatable quality 
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Right Tool for the Task 
■  Use tools designed for the task 
■  Inspect and adjust tools 
■  Lay out tools for the project  
■  Know how to use them  
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Insulation Must Be Clean!  
■  Use non-residue/rated solvents 

■  Do not use excessive solvent 

■  Use lint free wiping cloths 

■  Avoid toxic solvents  

■  Consult MSDS Sheet 

■  Provide adequate ventilation 
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Cable Splicing 
n  Technologies include Tape, Heat Shrink, Cold Shrink, 

Molded, Resin and a specialized group for PILC  

n  Hundreds of products are available 

n  Mastering the technology differences requires a solid 
understanding of cable types 

n  Use of special tools, accuracy and attention to detail 
required to maintain quality  
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Must Know How It Works 
■  Understand technology 
■  Identify components 
■  Understand electrical stress 
■  Identify with importance   
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Splicing Technologies 

Tape 
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Cable Terminations 
n  Technologies Tape, Heat Shrink, Cold Shrink, Molded, 

Resin, Porcelain and specialized for PILC 
 
n  Same issues as to cable preparation for splicing 

n  Technology presents its own special issues 
 
n  Cable outages attributed to terminations 

n  Inclement weather without controls  
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Know How Terminations Work 
■  Geometric  
■  Molded Positioning 
■  Taped Dimensions 
■  Electrical Stress 

■  High K Material  
■  Positioning 
■  Seals 
■  Electrical Stress 
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Termination Technologies 

12-051
6 
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Cable Fault Location 
■  Increasing outages 
■  High tech technology 
■  Requires significant training 
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Diagnostic Testing 
■  Get ahead of the outages 
■  Requires significant training 
■  Very high tech equipment 
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In Summarizing 
n  U.S. reasons to be concerned about cable outages as a result of 

poor quality installations 

n  Improved reliability requires: skilled/competent splicers who 
demonstrate their skill on an on-going basis 

n  Cable prepping is essential for reliable splices and termination 
thus requires a good understanding of tools and procedures 

n  Various products require specialized understanding depending 
on complexity 
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In Summary  
n  Improving reliability requires a certification and re-certification 

process for personnel involved in medium-voltage cable splicing 
and terminating  

 
n  Cable system reliability is in the hands of the cable splicer 

n  “You can only expect what you inspect” 

n  A comprehensive knowledge of cable fault location and diagnostic 
testing is required 
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Join Us For Our Next Webinar 

Tuesday, July 25, 2017 at 1 PM CST 
 
AVO Electrical Cable Webinar Series: Presented by Dennis Moon  
 
 
Register here:  
https://attendee.gotowebinar.com/register/6845782977970845186 

“Protective Relay… How It All Fits Together”  
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Electrical Cable Training 

n  AVO Cable U was designed as a technologically advanced  
     “real world” place for every electrical cable installation,  
      testing and diagnostic application.    

n  Medium-Voltage Cable Technician Certification:  
•  Cable Splicing & Terminating, Medium-Voltage,  
•  Cable Fault Location & Tracing, Medium-Voltage 

§  Medium-Voltage Cable Diagnostics & Testing: 
•  Certification Cable Testing & Diagnostics, Medium-Voltage 
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                   Questions? 
 
 
After more than 50 years, AVO Training remains a global leader in safety and 
maintenance training for the electrical industry. We deliver an engaging, hands-on 
experience for our clients in a professional, real-world environment. 
 
We strive to provide industry relevant courses in a practical and flexible learning 
environment through an ongoing commitment to quality service, integrity, 
instruction, and client satisfaction. 
 
Our goal is to convey practical job skills and career development for our clients 
and students by saving lives through a world-class learning experience. 


