
The IMCORP Factory Grade® certification program is a 
best in class addition to existing utility underground cable 
system installation training. This program is designed to 
further develop the knowledge level and craft skill level of 
contractor or direct utility installation crews. Utilities benefit 
from knowledge IMCORP has accumulated over the past 20 
years, while ensuring cable system quality and reliability 
utilizing its Factory Grade® assessment technology. The 
Factory Grade® certification program uniquely supplements 
existing classroom training and classroom skills application 
by incorporating the Factory Grade® assessment of field 
installations and feedback regarding workmanship and 
individual skill levels. 

Utilities determine the certification period and recertification 
requirements, typically on an annual cycle.

The IMCORP Factory Grade® certification program 
complements the utility and manufacturer provided training 
by reinforcing why adherence to installation best practices is 
critically important to overall distribution system reliability 
performance.

Benefits to Utility: 

› Industry leading crew skill and craft knowledge

› Client selected quality control field assessment of: URD, 
critical infrastructure (hospitals, substation get aways, 
airports, stadiums, etc.) and other new facilities

› Improved system reliability (eliminating future outages 
& future O&M)

› Contractor oversight and audit of installed systems—
Contractor Value Management (CVM). Utilities typically 
update contracts to require contractors to repair and 
retest any substandard workmanship found during 
subsequent Factory Grade® technology QC assessments 

Classroom Training

Classroom and field assessments are designed to work 
together to reinforce accessory manufacturer and utility 
provided installation training, providing a roadmap for 
accessory and medium voltage (MV) cable system installation 
success in four main areas (in order of importance):

› Safety

› Reliability

› Efficiency

› Assessment technology education/defect elimination

Maintaining quality workmanship and the latest best 
installation practices is imperative for utilities’ contractor 
and direct personnel. IMCORP’s Factory Grade® certification 
program integrates the utilities existing training department 
curriculum, manufacturer handling and installation 
instructions and IMCORP’s classroom training to provide 
hands-on, practical training for the safe and reliable 
installation of MV cable systems.

The following is an outline of the IMCORP classroom 
training session:

› Cable, connector & accessory design theory

› Handling and installation best practices

› What is partial discharge (PD) and how
do cable systems fail?

› Review of latest industry cable system performance
standards, with reinforcement of utility and
manufacturer training

› Classroom sample loop construction

› Live Factory Grade® assessments of classroom
installation work
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Field Assessments

Upon completion of the classroom training portion of the 
program, IMCORP and the assist crew will go out to the field 
to perform assessments on installations performed by the 
crew prior to training. These field assessments provide a 
comprehensive audit of installation techniques and handling 
quality in the real world environment. This segment of the 
program is designed to assess a statistically significant 
sample of cable system installations performed by the 
crew and should be scheduled over a 5-6 day period. Both 
electronic data results and physical evidence is collected 
during this phase of the program.

Repairs & Reassessments

Once all field condition assessments are complete, the team 
moves back to the classroom to review the results of the field 
assessments and examine all physical evidence collected while 
in the field. Pictures of substandard components detected in the 
field by the IMCORP Factory Grade® assessment are used to 
illustrate issues of tolerance and precision.

A review of best practice tips on prevention of PD producing 
defects is conducted and a checklist of common issues in 
substandard components is presented.

 
 

Review & Certify

If any defects discovered during the field assessments still 
exist, the last 1-2 days of the program are set aside for a return 
to the field to mitigate any remaining defects and verify that all 
have been removed. Once all loops/radials are certified as 100% 
defect free, individual certifications are determined during a 
final review. Those performing to a level of acceptability are 
certified and will receive documentation to support their status 
for the determined certification period.

About IMCORP

IMCORP is the leading provider of power cable reliability 
assessment services for medium and high voltage power 
cable systems for both new cable installations and aged 
cable assets. In our more than 20 years in business, we have 
assessed over 140 million feet of cable systems across 4 
continents. Our professionalism and integrity have helped 
make us one of the fastest growing engineering services 
companies in the US for 8 straight years (by Inc Magazine). 
Our goal is to partner with our clients, achieve the maximum 
reliability attainable at the lowest total cost. Our Factory 
Grade® technology produces results exceeding the cable 
manufacturers’ quality standards.   

The IMCORP Factory Grade® assessment is a vital tool that 
can be used to ensure classroom efforts are realized in the 
real world. Crew certification with real time assessment 
of field workmanship completes the learning process with 
timely, situational learning.  In IMCORP’s experience, this 
hands-on approach is the most effective way to successfully 
apply and reinforce classroom learning.

Cable System Factory Grade  Assessment
Overall Cable System Recommendation Based on Manufacturers' Standards

Meets Standards

®

Project ID: 100316_1642_Site Name_U-2071-4_XFR JA-18504_XFR JA-18505

Customer Imcorp

From (NE) XFR JA-18504   Elastimold DF-Load break elbow  

To (FE) XFR JA-18505   Elastimold DF-Load break elbow  

Cable Info 2017Unknown 15kV XLPE Jacket Concentric Wire 500 kcmil

Installation Direct Buried

Market Utility

Substation Site Name

Feeder U-2071-4

Op Voltage 7.2 kV

Splice Info 3M

Tested On 1/1/2017
Field Team CT

Analysis Team SL,MP IAA

MDU 31

Phase A [375 ft, < 5 pC, 500 ft/μs, Neutral: 1A]
Test Sequence: 0.1 kV 7.2 kV 7.3 kV 9.4 kV 10.8 kV 18 kV 18.1 kV 18.2 kV

0 Uo 1 Uo 1 Uo 1.3 Uo 1.5 Uo 2.5 Uo 2.5 Uo 2.5 Uo

Comments Meets standards.

Field Notes A Phase NE 2017 FE 2017
Mitigation NE: M1-General   FE: M1-General

Component Location pC #/Cycle Test kV Recommendation

NE Termination 0 8 4 18 Defer Action

Splice 173 9 12 18.1 Defer Action
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Cable/Component Mfgs' Standard Thresholds (50/60Hz only)

IEEE 48 Terminations No PD > 5pC up to 1.5Uo

IEEE 404 Joints No PD > 5pC up to 1.5Uo

IEEE 386 Separable Connectors No PD > 5pC up to 1.3Uo

ICEA S-97-682 Metallic Shield MV Cable No PD > 5pC up to 4Uo*

ICEA S-94-649 Concentric Wire MV Cable No PD > 5pC up to 4Uo*

ICEA S-108-720 HV/EHV Cable No PD > 5pC up to 2Uo

*200V/mil, f ield tests are limited to the level of system overvoltage protection (2-2.5Uo).
Results contingent on the measured sensitivity. Uo is the RMS operating voltage line to
ground.

All reported distances are based upon the estimated pulse speed noted. Actual distances can be determined through the pulse speed verif ication procedure prior to testing or by the location
matching procedure after a defect has been detected. Contact IMCORP for more information.

Cable System Factory Grade  Assessment
Overall Cable System Recommendation Based on Manufacturers' Standards

Repair

®

Project ID: 100316_1642_Site Name_U-2071-4_XFR JA-18504_XFR JA-18505

Customer Imcorp

From (NE) XFR JA-18504   Elastimold DF-Load break elbow  

To (FE) XFR JA-18505   Elastimold DF-Load break elbow  

Cable Info 2016 Unknown 15kV XLPE Jacket Concentric Wire 500 kcmil

Installation Direct Buried

Market Utility

Substation Site Name

Feeder U-2071-4

Op Voltage 7.2 kV

Splice Info 3M

Tested On 1/1/2017
Field Team CT

Analysis Team SL,MP IAA

MDU 31

Phase A [375 ft, < 5 pC, 500 ft/μs, Neutral: 1A]
Test Sequence: 0.1 kV 7.2 kV 7.3 kV 9.4 kV 10.8 kV 18 kV 18.1 kV 18.2 kV

0 Uo 1 Uo 1 Uo 1.3 Uo 1.5 Uo 2.5 Uo 2.5 Uo 2.5 Uo

Comments Cable matched at 45 ft.

Field Notes A Phase NE 2017 FE 2017
Mitigation NE: M1-General   FE: M1-General

Component Location pC #/Cycle Test kV Recommendation

Match Location 45 0 0 0 Cable Matched

Splice 173 9 12 18.1 Defer Action

Cable 249 6 4 18 Immediate Repair

Cable 277 6 11 18 Immediate Repair

Cable 328 8 5 9.4 Immediate Repair
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Cable/Component Mfgs' Standard Thresholds (50/60Hz only)

IEEE 48 Terminations No PD > 5pC up to 1.5Uo

IEEE 404 Joints No PD > 5pC up to 1.5Uo

IEEE 386 Separable Connectors No PD > 5pC up to 1.3Uo

ICEA S-97-682 Metallic Shield MV Cable No PD > 5pC up to 4Uo*

ICEA S-94-649 Concentric Wire MV Cable No PD > 5pC up to 4Uo*

ICEA S-108-720 HV/EHV Cable No PD > 5pC up to 2Uo

*200V/mil, f ield tests are limited to the level of system overvoltage protection (2-2.5Uo).
Results contingent on the measured sensitivity. Uo is the RMS operating voltage line to
ground.

All reported distances are based upon the estimated pulse speed noted. Actual distances can be determined through the pulse speed verif ication procedure prior to testing or by the location
matching procedure after a defect has been detected. Contact IMCORP for more information.
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